




Panther I I  386SX Motherboard 
S u p p l eme n t  

for P a n t h e r  I I  V e r. 1.01 Mot h e rboa r d  

=================================== 

P a n t h e r  II m o t h e r b o a r d  v e r si o n  1.0 I h a s 
S I M M  m e m o r y  o r g a n i z a t i o n  d i f f e r e d  f r o m  th a t  
d esc r i b e d  i n  t h e  m a n u a l, r e v i si o n  1.0. P le a se r e f e r  
t o  t h e  f i g u r e b e lo w f o r  t h e  p r o p e r  S I M M m e m o r y  
c o n f i g u r a t i o n .  
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The material in this manual is for information only and is subject 

to change without notice. 

REVISION : 1.1 

IBM, IBM PC/XT/AT, PC-DOS, MS-DOS, OS/2, UNIX, XENIX, 

MR BIOS, INTEL, 386SX, 386 and 286 ARE THE TRADEMARKS 

OR REGISTERED TRADEMARKS OF THEIR RESPECTIVE 

OWNERS. 
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Appendix C 

System Board Layout 
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OP ERATION AND MAINTENA NCE 

TH IS PAG E IS I NT ENT I ONA L L Y  L E FT B LAN K 

B-4 

RADIO F R EQU ENC Y  INT E R F E R ENCE STATEMENT 

T h i s  e q ui p m e n t  
f r e q ue n c y  e n e r g y  
p r o p e r l y ,  t h a t  i s ,  

g e n e r a te s  a n d  us e s  r a d i o  
a n d  i f  n o t  i n s ta l l e d  a n d  us e d  
i n  s t r i ct a c c o r d a n c e  w i th t h e  

ma n u f a c tu r e r 's i n s tr uc t i o n s ,  m a y  c a us e  

i nte r f e r e n c e w i t h  r a d i o  a n d  te l e v i s i o n  r e c e pti o n .  

I f  t h i s  e q ui p m e n t  d o e s  c a u s e  i n te r f e r e n c e t o  r a d i o  
o r  TV r e c e pti o n ,  w h i c h  c a n  b e  d e te r m i n e d  b y  
tu r n i n g t h e e q u i p m e n t o f f  a n d  o n ,  th e us e r  i s  
e n c o u r a g e d  to tr y to c o r r e c t  t h e  i n te r f e r e n c e b y  
o n e  o r  m o r e  o f  t h e  f o l l o w i n g  m e a s u r e s  

* 

* 

* 

* 

* 

* 

* 

R e o r i e n t t h e  r e c e i v i n g  a n te n n a .  
R e l o c a te t h e c o m put e r  a w a y  f r o m  t h e  r e c e i v e r .  
M o v e  th e c o m pute r a w a y  f r o m  th e r e c e i v e r .  
P l ug th e p o w e r  c o r d  o f  c o m pu t e r  i n to a 
d i f f e r e n t outl e t  s o  t h a t  c o m p ute r a n d r e c e i v e r  
a r e o n  d i f f e r e n t  b r a n c h  c i r c u i ts .  
E n sur e t h a t c a r d  s l o t  cov e r s  a r e i n  p l a c e  w h e n  
n o  c a r d  i s  i n sta l l e d .  
E n sur e t h a t c a r d  m o u n t i n g  s c r e w s ,  a t ta c h m e n t  
c o n n e c t o r  s c r e w s ,  a n d  g r ou n d w i r e s  a r e  t i g h t l y 
s e cur e d .  
I f  p e r i p h e r a l s  a r e  us e d  w i t h  t h i s  s y ste m ,  i t  i s  
sug g e s te d  to us e s h i e l d e d ,  g r ou n d e d  c a b l e s ,  
w i t h  i n - l i n e f i l te r s  i f  n e c e s s a r y .  

I f  n e c e s s a r y ,  t h e us e r  s h o u l d  c 6n s u l t  t h e  d e a l e r  
s e r v i c e  r e pre s e n ta t i v e  fo r a d d i t i o n a l  s u g g e sti o n s .  

T h e  m a n ufa c t u r e r  i s  n o t r e s p o n s i b l e  

o r  TV i n te r f e r e n c e s  c a us e d  b y  
m o d i f i c a ti o n s  t o  th i s  e qui p m e n t . 
r e s p o n s i b i l i ty  o f  th e us e r  to 
i n te r f e r e n c e s .  

fo r a n y  r a d i o  
u n a u t h o r i z e d  

I t  i s  t h e  
c o r r e c t  s uc h 



1. 

Note 

Be certain that the BIOS setup is properly 

initialized before actual operation. otherwise 

performance degrade and/or reliability 

problem may result. 

a) For optimum performance. select " 0 " for 

Read & Write Wait State under the Chipset 

option of the BIOS Setup Utility. 

b) Never allow the 'AT-Bus Speed' to exceed 

8.3 MHz in the BIOS Setup unless you are 

so sure that the I /0 cards installed are 

capable of running at such high speed. 

2. Electronic components are sensitive to dust 

and dirt. Do inspect and clean the computer 

system regularly. 

3. Turn off the power whenever you install or 

remove any connector, memory module and 

add-on card. Before turning on the power. 

make sure that all the connectors.· memory 

modules and add-on cards are well secured. 

4. The SIMM sockets are fragile device. Do not 

force the SIMM modules into the sockets. It 

may break the locking latches. 

"-..,..-

OP ERATION AND MAINTENANCE 

C L EAN I NG TH E M O TH E R B OA R D 

Be c a us e  th e s y s t e m  is a i r-c o o l e d ,  d ust c a n 
e n te r y ou r  s y ste m th r o u g h  t h e  v e n t i l a t i o n  s l o t s .  
A t  l e a s t o n c e  a y e a r ,  ta k e  th e c o v e r  o f f  y our 
c o m p ute r a n d  v a c uu m  t h e  i n te r i o r  to r e m o v e  
a c cumul a t e d  dust. U s e  a b rus h a tta c h m e n t o n  t h e  
v a cuu m  a n d c a r e ful l y  g o  o v e r  a l l  e x p o s e d  p a rts . 
T o  p r e v e n t  dust f r o m  a c cu m ul a ti n g  o n  t h e  m oth e r

b o a r d ,  i n s ta l l i n g a l l  m o u n t i n g  p l a te s  o n  th e r e a r 
o f  th e c a s e .  R e gul a r l y  e x a m i n e  y o u r s y s t e m ,  a n d  
i f  n e c e s s a r y ,  v a cuu m t h e  i n t e r i o r  o f  th e s y s te m 

w i th a m i n i a tur e v a c u um .  
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OP ERATION AND MAINTENANC E 

K E E PING TH E S Y STEM C O O L 

A i r f l o w  i s  c r i t i c a l f o r  p r o p e r  o p e r a ti o n .  
T h e  m o th e r b o a r d  c o n ta i n s m a n y  h i g h - s p e e d  
c o m p o n e n ts a n d  th e y  w i l l  g e n e r a te h e a t  d u r i n g  
o p e r a t i o n .  O th e r  a d d - o n  c a r d s  a n d  h a r d  d i s k  
d r i v e  c a n  a l s o  p r o d u c e a l o t  o f  h e a t. As a r e s u l t, 
t h e  te m p e r a tu r e in s i d e  t h e  c o m p u te r  s y ste m m a y  
b e  v e r y  h i g h .  T h e s e  bo a r d s  r e q u i r e c o o l  a i r  to 
p r e v e n t a d e a d l y  h e a t  bu i l d - u p .  B e  s u r e  th a t  a l l  
c o o l i n g  v e n ts i n  th e f r o n t  or s i d e s  or th e c o m p u ter  
a rc o p e n  a n d th a t  a i r c i r c u l a ti o n  i s  g o o d .  C h e c k  

th e c l e a r a n c e a t  th e ba c k  o f  th e c o m p u ter ;  th e 
p o w e r s u p p l y  c o n ta i n s a ra n to bl ow a i r  o u t  o f  th e 
c a s e ,  m a k e  s u r e  th e ra n i s  n ot bl o c k e d  b y  c a b l e s  
o r  p a p e r s .  D o n 't p u s h  y o u r c o m p u te r  f l u s h  a g a i n st 
t h e  w a l l ; l e a v e  i t  s o m e  br e a th i n g s p a c e .  H e a t  c a n  
d e s tr o y  c o m p u te r  c h i p s .  

C L EANING TH E "G O L DEN F I N G E R "  

W h e n e v e r  i n s e rt i n g  a n  a d d - o n  c a r d  t o  t h e  
m o th e rboa r d ,  m a k e  s u r e  th a t  th e r e i s  n o  d i r t o n  
t h e " g o l d e n  f i n g e r " o f  th e a d d - o n  c a r d .  I f  n o t, t h e  
c o n ta ct betw e e n  th e " g o l d e n  f i n g er "  a n d  th e s l ot 

m a y  b e  p o o r  a n d  th u s  c a u s i n g  th e a d d - o n  c a r d s  to 
w o r k  i m pr o p e r l y .  U s c  a p e n c i l  e r a s er to c l e a n  th e 
" g o l d e n  f i n g e r "  i f  d i rt  i s  f o u n d .  
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Preface 

T h i s  ma n u al c o v e r s  th e n e c e s s a r y  
i n f o rmati o n  to o p e r a te th e Pa n th e r -11  s y ste m 
b o a r d .  In - d e pth e xpla n ati o n s  o f  th e f u n cti o n s  o f  
th e moth e r b o a r d  a r e  p r ovi d e d .  T h e  ta ble o f  
c o n te n ts g i v e s  d eta i le d  i n f o r m a ti o n  a b o u t  th e 
a r r a n g eme n t  o f  th i s  ma n u a l. T h e  s yste m BIO S 
s etu p i s  f u r th e r  d i s c u s s e d  i n  the a p p e n d i x. 

T h e  c o nte n t  i n  th i s  m a n u al i s  o nl y  f o r  
r e f e r e n c e  a n d  i s  i nte n d e d  to p r o vi d e  b a s i c  
i n f o r m ati o n  f o r  th e g e n e r a l u s e r s .  B a s i c  te c h n i c a l  
i n f o r m ati o n s  h o w eve r ,  a r e  a ls o  p r o v i d e d f o r  
h a r d w a r e  a n d  s o ftw a r e e n g i n e e r s .  

T h e  m a n u al c o mp o s e  o f  4 c h a pte r s ,  C h a pte r 
c o n ta i n s  a b r i e f  i ntr o d u cti o n  o f  Pa n th e r - 1 1  

m oth e r b o a r d .  In C h a p te r 2, s p e c i f i c a ti o n s  a n d  
f u n cti o n s  o f  P a n th e r - 1 1  a r e  d i s c u s s e d .  It a l s o  
o u tl i n e s  m a n y  a dva n c e d  f e a tu r e s  o f  th e CPU a n d  
th e s y ste m a r c h i te c tu r e .  C h a pte r 3 d e a l s  w ith t h e 
i n stallati o n  o f  c o p r o c e s s o r ,  D R A M  m o d u le s ,  
ju m p e r s  a n d  th e m e mo r y  c o n f i g u r ati o n s . 
T e c h n i c a l  i n f o r m ati o n  i s  p r ovi d e d  i n  C h a p te r  4. 

S y stem BIO S a n d  th e s yste m 
f u rth e r  d i s c u s s e d  i n  th e a p p e n d i x A .  
s e t u p  p r o c e d u r e s  a r e  expla i n e d . 

Not e  : 

s etu p a r e  
D eta i le d  

P a n t h e r-II is a vai l able  i n  t h ree ope r at ing  speeds, 16 M h z, 

20 M h z  and 25M h z. Features  and funct ions  d escr ibed in t h e  

m anua l  i s  ident i ca l  for b o t h  versions except  f o r  t he i r  operat ing  

frequencies. 
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Appe n dix B 
Operatio n a n d  Mai ntena n ce 

S o m e  c o m p o n e n t s o f  t h e  P a n t h e r - 1 1  o r  
c o m pu t e r  c o m p o n e n t s a r e  s t a t i c - s e n s i t i v e d e v i c e s  
a n d  c a n  b e  d a m a g e d  b y  s t a t i c  d i s c h a r g e s .  T o  
p r e v e n t  suc h d a m a g e ,  t h e  d e v i c e  m a y b e  w r a p p e d  
i n  a c o n d uc t i v e ,  a n t i -s t a t i c  b a g; c e r t a i n  
p r e c a u t i o n s  s h ou l d  b e  t a k e n  b e f o r e r e m o v i n g  t h e  
d e v i c e f r o m  i t s b a g s .  

W h e n  i n s t a l l i n g  o r  r e m o v i n g a n y a d d - o n  
c a r d ,  D R A M  m o d ul e or c o p r o c e s s o r ,  c a r e  s h o ul d b e  
t a k e n  w h e n  h a n d l i n g t h e s e  d e v i c e s .  T ouc h a n  
u n p a i n t  m e t a l  p a r t  o f  y our s y s t e m  un i t  ( f or 
e x a m p l e ,  t h e  s c r e w s  o n  t h e  r e a r  o f  t h e  s y s t e m  
un i t ) w i t h  o n e  h a n d ,  t h e n  h o l d  t h e  c o m p o n e n t  y ou 
a r e  i n s t a l l i n g  o n  t h e  o t h e r  h a n d .  T h i s  w i l l  p l a c e  
y our b o d y ,  t h e  c o m p o n e n t ,  a n d t h e  sy s t e m  un i t  a t  
t h e  s a m e  gr oun d p o t e n t i a l , p r e v e n t i n g a n  
a c c i d e n t a l  s t a t i c d i s c h a r g e. B e  s u r e  t o  h a n d l e  
c i r cu i t b o a r d s  b y  t h e  e d g e s  o n ly a n d  d o  n o t  t ouc h 
t h e  c o m p o n e n t  p i n s  or  s o l d e r  jo i n t s .  G r a s p  
d i s k e t t e d r i v e s  o r  f i xe d d i sk d r i ve s  b y  t h e i r  
f r a m e s  t o  a v o i d  t o u c h i n g t h e  c i r c u i t  b o a r d .  
M e m o r y  c h i p s o r  c o - p r o c e s s or s h o ul d b e  h e l d  b y  
t h e i r  b o d i e s  o n l y , n o t  b y  t h e i r  p i n s .  

P r e v e n t i n g  a pr o b l e m  i s  b e t t e r  t h a n  h a v i n g  
t o  f i x  i t  a f t e r i t  h a s  h a p p e n e d . T h i s  i s  w h e r e  
c l e a n l i n e s s  a n d  p r o p e r  o p e r a t i n g  p r o c e d u r e s  c o m e  
i n t o  p l a y .  
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SYSTEM BIOS 

i n v o k e s  t h e  S e t u p - U t i l i t y  t o  r e -E n a b l e  t h e  
S e c u r i t y  f e a t u r e w i t h  t h e i r  o w n  p a s w o r d .  It  
c o u l d h a p p e n  f o r  e x a m p l e ,  t h a t  a c u r i o u s  b u t  

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

n e w  p a s s w o r d .  T h e  s i t u a t i o n  m a y n o t  b e  
d i s c o v e r e d  u n t i l  t o o  l a t e ,  w h e n  t h e  c o m p u t e r  
c a n n o t  b e  p o w e r e d u p  b e c a u s e t h e  c o r r e c t  
p a s s w o r d  i s  u n k n o w n .  I t  IS t h e r e f o r e  
S T R O N G LY A D V IS E D  t h a t  i f  t h i s  S e c u r i t y  
f e a t u r e i s  g o i n g  t o  b e  l e f t  d i s a b l e d ,  t h e n  t h e  
M a s t e r - O v e r r i d e  P a s s w o r d  S e c u r i t y  J u m p e r  'J P I ' 
b e  s e t  t o  p o s i t i o n  ' 1 - 2 ' ( M a s t e r - D i s a b l e ) .  

A-46 

CONT ENT 

C h a pt e r I INT R O D U C T I ON 

C h a pt e r  2 G EN E R AL F EAT U R E S 

S p e c ifi c a t i o n  

P r o c e s s o r  

M a t h  C o p r o c e s s o r  

M e mo r y Sys t e m  

I / 0  Su b s ys t e m  

S ys t e m  F u n c t i o n s  

1 - 1  

2- 1 

2 - 1 

2-3  

2 - 6  

2 - 8  

2- 1 1  

2- 1 2  

C h a p t e r  3 I NSTALLING C OM P ON ENTS 3- 1  

In s ta l l i n g 8 0 3 8 7 S X  Ma t h  C o p rocessor  3 - 1 

S y s t e m  M e m o r y  C o n f i g u r a t i o n  3 - 3  

C o n t r o l  o f  S y s t e m  S p e e d  3 - 8  

S y s t e m  Bo a r d  J u mp e r  S e t t i n g  3 - 1 0  

S y s t e m  B o a r d  C o n n e c t o r s  3 - 1 1  



C h a pt e r  4 TECHNI CAL INF O RMATION 

M e m o r y  M a p p i n g  

1 / 0  A d d r e s s  M a p 

S y s t e m  T i m e r s  

S y s t e m  I n t e r r u p t s  

D i r e c t  M e m o r y  A c c e s s  ( D M A )  

R e a l  T i m e C l o c k  a n d  C M O S  R A M  

C M O S  R A M A d d r e s s  M a p  

R e a l  T i m e  C l o ck  I n f o r m a t i o n  

S y s t e m  E x p a n s i o n  Bu s 

A P P EN D I X  A S Y S T E M  BIO S  

S e tup U t i l i t y  D e s c r i p t i o n  

E d i t - P a g e / U t i l i t i e s  

4 -1 

4 - 1 

4 - 2  

4 - 4  

4 - 6  

4 - 7  

4 - 9  

4 -1 0  

4- 1 1  

4- 1 2  

A - 1  

A - 2  

A-12 

AP PENDIX B O PERAT ION & MAINTENANCE B - 1  

K e e p i n g  t h e  Sys tem Cool  

C l ea n i n g  t h e  "Gol d e n  Fin ger"  

C l ea n i n g  t h e  Mot h e r boa rd 

APPENDIX C SYSTEM BOA R D LAYOUT 

B-2 

B-2 

B- 3 

C- 1 
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S YS TEM BIOS 

W h e n  e n a b l i n g  t h e  Se cu r i t y f e a t u r e ( i e ,  a 
t r a n s i t i o n  f r o m  " D i s a b l e "  t o  " E n a b l e" ) ,  a s e co n d  
f i e l d  w i l l  a p e a r  o n  t h e  scr e e n  p r om p t i n g e n t r y  
o f  a p a s s w o r d .  A p a s s w o r d  con s i s t in g o f  z e r o  t o  
t e n  c h a r a c t e r s ,  f o l l o w e d  b y  E N T E R ,  m u s t  b e  
t y p c d i n .  As t e r is k s  a r e e c h o  c d t o  t h e  s c r c e n  
( i n s t e a d  o f  t h e ch a r a c t e r  t y p ed ), a n d  t h e  o n l y  
k e y s t ro k e a v a i l a b l e  for  e d i t i n g  i s  B a c k S p a ce. 

T h u s , t h e  p a s s w o r d  ca n n ot be v i e w e d .  N ot e v e n  
b y  t h e  p e r so n  w h o c r e a t e s  it . U po n  com p l e t i n g  
t h e  p a s s w o r d  ( i e ,  a f t e r  E N T E R  i s  p r e s s e d ) ,  a 
p rom p t  w i l l a p p e a r r e q u i r i n g  t h e  s a m e  p a s s w o r d  
a g a i n  b e  e n t e r e d .  T h i s  s t ep e n s u r e s  t h a t  n o  

t y pog r a p h ica l e r r o r s  e x i s t  i n  t h e  o r ig i n a l  

p a s s w or d .  T h e  e n t i r e p r o c e s s  w i l l  r e l oop i f  t h e  
l a t t e r  e n t r y  d oe s  n ot m a t c h  t h e initia l p a s s w or d .  

A l l  k e y s t r ok e s  n or m a l l y  recog n i z e d  b y  

B I O S a r c a v a i l b a l e for  u s e  i n  t h e p a s swor d .  I e ,  

F I, A L T  F I ,  S H I F T  F l  a r c a l l  va I i d a n d 

con s i d e r e d  d i f f e r en t .  A I so A l p h a b e t ic 

c h a r a ct e r s  a r e ca s e - s e n s i t i v e ,  w h ic h  m e a n s  for  
e x a m p l e  t h a t  " a "  a n d  "A"  a r e  d is t i n g u i s h e d  f r om 
o n e a n o t h e r . 

O n ce t h e  p a s s w o r d  h a s  been d e f i n e d ,  i t  
m a y s u t:fs e q u e n t l y  be c h a n g e d  u s i n g  t h is u t i l i t y .  
T o  a c c o m p l i s h  t h i s , t og g l e  t h e  "Sec u r i t y "  f i e l d  
e n t r y  f r o m  " E n a b l e "  t o  " C h a n g e Cod e " ,  a n d p r e s s  
E N T E R .  T h e  r e s u l t i n g  s t ep s a r c i d en t i ca l t o  
i n i t i a l l y  i n s t a l l i n g t h e p a s swo r d .  

T h e  p a s s w o r d  en t r y  f ea t u r e m a y a l s o  be 
s e t  to " D i s a b l e " ,  w h i c h  t u r n s of f Sec u r i t y .  Be 
a w a r e t h a t  t h i s  con f i g u r a t ion a l low s a n y o n e w h o  
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(12) SECURITY CONFIGURATION UTILITY 

This utility is u s e d  to e n a b l e  or d isa b le 
Password Security. 

This Security f e a t u r e  off e r s  a m e a s u r e of 
protection against u n a u t h o r i z e d  u s e of th e 
com p u te r ,  b y  r e q u i r i n g a p a s s w o r d  be e n te r e d  
w h e n  t h e c om p u te r  i s  f i r s t  b e i n g  po w e r e d  u p . 
Three op portu n itie s a rc g i v e n  to k e y - i n  th e 
correct-password (ie, t w o  m i sta k e s  a rc a l l ow e d ) .  
If three u n s u c c e s s f u l  a tte m pts a r c m a d e  to g u e s s  
the password, the syste m w i l l  b e  h a l te d  a n d a n  
alarm will be sounded. The a l a r m w i l l  p e r s ist 
u n til the power i s  c y c l e d of f .  

A fte r t h e c o r r e ct p a s s w or d i s  p r ov i d e d ,  
th e c o m p u te r w i l l  boot- u p  a n d  oper a te i n  th e 
n o r m a l f a s h i on . C T R L  AL T DEL w i l l  n ot r e 
i n v o k e  th e S e c u r i t y  C l e a r a n ce p r oc e d u r e 
e n c ou n te r e d  a t  p ow e r u p . 

T h e  S e tu p - U t i l i t y  IS a l so p a s s w or d 
p r ote cte d w h e n  S e c u r i ty i s  a c t i v e .  W h e n  
e n te r i n g th e S e tu p - U t i l i ty v i a  C T R L  A L T  E S C ,  
t h e S U M M A R Y  p a g e w i l l  b e  d i s p l a y e d  a s  u s u a l ,  
b u t th e u s e r  w i l l  b e  p r om pte d  to p r e s s  " F l O  to 
E x i t" ,  o r  " E N T E R  f o r  S e c u r i ty C l e a r a n c e " .  Jc, 
t h e u s e r  m u st l e a ve, or e n te r th e cor r e c t 
p a s s w or d .  T h e  con f i g u r a t i o n s c a n n ot b e  
m od i f i e d u n ti l  th e p a s s w or d i s  cor r e c tl y t y p e d .  
A s  i s  th e c a s e  d u r i n g  pow e r u p , th r e e  f a i l ed 
a tte m pts to s u p p l y t h e  co r r e c t p a s s w or d r e s u l ts 
i n  a n  a l a r m  b e i n g sou n d e d  a n d th e s y s te m 
h a l t i n g . 
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Chapter 1 
Introduction 

The Panther-11 system board is a high 

performance system board that represents a 
significant technological advance over the 

conventional 386SX designs. It offers an 
increased power and flexibility architecture by 
supporting 80386SX processor speeds up to 25 Mhz 

(See NOTE on preface). The design utilizes 
advanced main frame techniques such as two or 
four way interleaving along with high speed page 
mode ca pa bili ty. 

The Panther-11 offers an inexpensive 
entrance to 386-specific applications. It combines 
the abilities of the 80386 and the 80286 machines. 
Like an 80386 machine, it processes instructions 
internally in 32-bit chunks. Like an 80286 
machine, it operates with a 16-bit data bus and a 
24-bit address bus. This constructions allows the 

Panther-11 system to run 386 software in 
essentially a 286 ·hardware environment. 

For the memory system, It supports up to 16 
MByte of DRAMs on the system board. System 

and Video shadowing features are supported on all 
16K boundaries between 640K and I M. It is also 
optimized to allow mixing of DRAM types to give 
end user the maximum flexibility in choosing the 
correct memory capacity for their applications. 

This flexibility in configuration allows you to 
select an ideal cost/performance combination. 
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INTROD UC TION 

T h e  P a n t h e r - I I is a f u l l y  P C / A T  c o m p a tib l e  
s y s t e m  b o a r d  im p l e m e n t e d  wit h a h ig h l y  
in t e g r a t e d  c h ip s e t s  t o  p r ov id e h ig h p e r f o r m a n c e ,  
r e l ia b i l it y a n d  c o m p a tibi lit y .  I t  is b a s e d  o n  t h e  
3 8 6 S X  C P U  w hic h c a n  a c c e s s  t h e  w o r l d ' s  l a r g e s t  
e xis t i n g m ic r o c o m p u t e r  s o f t w a r e b a s e ,  i n c l u d i n g 
t h e  g r o w in g  3 2- bit  s o f t w a r e. 

T o  s p e e d  u p  t h e  s wit c hi n g  o f  C P U  b e t w e e n  

p r o t e c t e d  a n d r e a l  m o d e ,  a s p e cia l f e a t u r e  k n o w n  
a s  ' O S / 2  O pti m iz a tio n '  is a l s o i n c o r p o r a t e d .  T his 
p r o vid e s  a n  u niq u e  m e t h o d  to h a n d l e  t h e  m o d e  
s wit c hi n g w h ic h wi l l im p r o v e  t h e  p e r fo r m a n c e f o r  
a d v a n c e d  o p e r a ti n g s y s t e m  a n d e x p a n d e d  m e m o r y  
m a n a g e r  a p p l ic a tio n s .  

R e g a r d in g  t o  t h e  iss u e  o f  c o m p a t i b i l it y ,  
P a n t h e r - I I  s y s t e m  is f u l l y  h a r d w a r e a n d s o f t w a r e  
c o m p a ti b l e  w i t h a s s o cia t e d  P C - A T  p r o d u c t s .  T his 
m e a n s  t h a t  v ir t u a l l y  a l l  t h e  h a r d w a r e  a n d  
s o f t w a r e  t h a t  is a v a i l a b l e  f o r  t h e  P C / A T  c a n a l s o  
b e  r u n  o n  a s y s t e m  y o u  b ui l d a r o u n d  t h e  P a n t h e r

I I  s y s t e m .  I t  s u p p o r t s  M S - D O S , ·X e n ix ,  U n ix  a n d 
a l l  P C / A T  a p p l ic a tio n  p r o g r a m s .  U s e r s  c a n r u n  
a p p l ic a tio n s  d e sig n e d f o r  t h e  P C / A T  o n  P a n t h e r - I I  
w it h o u t  a n y  m o dific a t io n .  M u l ti- t a ski n g a n d 
m u l ti- u s e r  c a p a bi l itie s a r e f u l l y  f u n c tio n a l  o n  t his 
s y s t e m  b o a r d .  

I n  a d d it io n ,  t h e  P a n t h e r - ll p r o vid e s  

s t a n d a r d I S A  e x p a n sio n b u s  c o n n e c t o r s  s o  t h a t  
a d d - o n  c a r d s  d e v e l o p e d  fo r t h e  P C / A T  w i l l b e  
f u l l y  f u n c tio n a l . O n - b o a r d  p o w e r  g o o d  g e n e r a t o r  
is a l s o  i m p l e m e n t e d  t o  e n s u r e t h e  r e l ia bi lit y o f  
t h e  s y s t e m  a n d  is c a p a b l e  o f  w o r kin g wit h a n y  
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SYSTEM BIOS 

Reg 14: AT-Bus Speed 

I 
16MHz 

I 
20MHz 

I 
2 5 MHz 

I System System Syst e m  

5 . 3  * 6 .  7 * 8 . 3  * 
8 I 0 1 2.5  

I t  is strong l y  r e c o mme n d e d  t h a t  t h e  A T
Bus sp e e d  sh o u l d  be k e p t  at o r  b e l o w  8 . 3  M H z 
so as to c om p l y  w it h  I S A  A T -B u s  sp e ci f ic a tio n .  

* D efault 

A-43 



SYSTEM BIOS 

(11) CHIPSET PARAMETER UTILITY 

This utility identifies the chipset revision 

and provides a means to define the system 

memory wait state and the AT-bus speed. B IOS 
defaults are conservative settings, these allow 
the system to boot at the C PU's rated speed. 
Operational capability may be temporarily 
reduced until these configuration parameters are 
set to mirror the true system configuration. 

ReglO: Wait States - Write 

ReglO: Wait States - Read 

I 
0 * 

A setting of '0' will allow the system to 
performance zero wait state memory access 
under the page/interleave scheme. 
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INTROD UCTION 

power supplies. 

Panther-11 1s a perfect choice for CAD/CAM 
workstation, file server and end user applications. 

It is designed for the most advanced computer
based applications for today and in the fpture. 
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INTRODUCTION 

THIS PAGE I S  INTENTIONALL Y LE FT BLANK 

� 

...._, 

1 -4 

MEMR #  SIGNAL I MEtvfl-1'# SIGNAL 

N o r m a l  * 

E a r l y  

D e fau l t  

S YSTEM BIOS 
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SYSTEM BIOS 

( 1 0) DM A P A R AMETE R U T I L I T Y  

D M A  t i m i n g s  m a y  b e  ad ju s t e d  t o  i n c r e a s e  
t h e  p e r f o r m a n c e o f  E t h e r N e t , S C S I an d o t h e r  
B u s - M a s t e r  p e r i p h e r a l s .  H o w e v e r  car e s h o u l d  b e  
t a k e n  w h e n  a l t e r i n g  t h e s e  p a r am e t e r s s o  t h a t  i t  
w o n ' t  v i o l a t e t h e  s p e c i f i cat i o n ,  o t h e r w i s e 
p r o b l e m  m a y  a r i s e .  T h e  d e fau l t  val u e s  a r e  
r e c o m m e n d e d f o r  r e l i a b l e  o p e r at i o n .  

DMA CLOCK 

A T C L K / 2 * 

A T C L K / 1 

8-BIT WAIT S/ 16-BIT IVAIT S 

I W S  * 

2 W S  
3 w s  
4 w s  

COMMAND WIDTH 
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N o r m a l  * 

C o m p r e s s  

Chapter 2 
General Features 

S PECI FICATION 

P r o c e s s o r  S ub s y ste m : 

I n t e l  8 0 3 8 6 SX C P U  
O p t i o n a l  8 0 3 8 7SX C o - p r o c e s s o r  

S p e e d  : 

T u r b o / n o r m a l s p e e d  

S o f t w a r e / h a r d w a r e s e l ect a b l e  

M e m o r y  S u b s y ste m : 

1 6 M B  m a x i m u m  u s i n g  4 M  S I M M s  
2 M B  u s i n g  2 5 6 K b x 4  D R AM c h i p s 
P a g e / I n t e r l e a v e  m e m o r y :  

P a g e m o d e  m e m o r y  

- 2 - w a y  a n d  4-w a y  i n t e r l e a v e  m o d e  
Sy s t e m  B I O S s h a d o w  

V i d e o  B I O S s h a d o w  
P a r i t y  C h e c k  o p t i o n  
5 12 K  £p r o m  B IO S  
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G EN ERAL FEATURES 

1/0 S ub s y s t e m  : 

C o m p a t i b l e  t o  s t a n d a r d A T  b u s  
F o u r  1 6 - b i t  e x p a n s i o n  s l o t s  
T w o  8 - b i t  e x p a n s i o n  s l o t s  

S y s t e m  S u p p o r t  F u n c t i o n s  : 

8 - C h a n n e l  D M A  ( D i r e c t  M e m o r y  A c c e s s )  
16 - l e v e l  i n t e r r u p t  
3 p r o g r a m m a b l e  t i m e r s  
C M O S  R A M  f o r  s y s t e m  c o n f i g u r a t i o n  
R e a l  t i m e c l o c k  w i t h  b a t t e r y  b a c k u p  
O S / 2  O p t i m i za t i o n  ( F a s t  A 2 0 g a t e  a n d f a s t  
r e s e t )  

O t h e r  F e a t u r e s: 

2-2 

O n  b o a r d  P O W E R G O O D  t e s t  c i r c u i t  

E x t e r n a l  b a t t e r y  c o n n e c t o r  
H a r d w a r e t u r b o  s w i t c h  

"--" 

SYSTEM BIOS 

r e s i d e s i n  t w o  a d ja c e n t  s e g m e n t s  e ve n  t h o u g h  i t  
i s  s m a l l e r  t h a n  1 6 K .  T h i s  u t i l i t y  s c a n s  t h e  
e n t i r e 3 8 4 K R O M  s p a c e ,  a n d  a s s i g n s  a n u m b e r  
t o  e a c h  R O M f o u n d  ( b e g i n n i n g  w i t h R O M # I ) . 

E a c h  o f  t h e  t e n  f i e l d s  o n  t h e  s c r e e n  s h o w  t h e  
R O M # n  f o u n d i n  t h e  r e s p e c t i ve s e g m e n t . I f  a 
s i n g l e  R O M  s p a n s  t w o  o r  m o r e  ( a d j a c e n t )  16 K 
s e g m e n t s ,  e a c h  a s s o c i a t e d  f i e l d  w i l l  d i s p l a y  t h e  
i d e n t i c a l R O M  # n . 

I t  w o u l d  b e  b i za r r e  a n d m o s t  l i k e ,ly 

t o u b l e s o m e  t o  s h a d o w  a n y t h i n g  l e s s  t h a n  a n  
e n t i r e R O M .  T h e r e f o r e , t h i s  u t i l i t y  
a u t o m a t i c a l l y  e x t e n d s  t h e  s h a d o w  s t a t e  s e t  i n  a 
f i e l d  t o  a l l  o t h e r  f i e l d s  p o s s e s s i n g  t h e  s a m e  
R O M # n .  F o r  e x a m p l e ,  i f  t w o  a d j a c e n t  f i e l s  
s h o w  R O M  # I  p r e s e n t , a n d  t h e n  o n e  o f  t h e  
f i e l d s  i s  s e t  t o  " W P - S h a d o w " ,  t h e  o t h e r  f i e l d  w i l l  
s i m u l t a n e o u s l y  b e  u p d a t e d  t o  d i s p l a y  t h e  
i d e n t i c a l  s t a t e ( W P - S h a d o w ) .  

N o t e  t h a t  w h e n  a l l  f i e l d s  a r e s e t  t o  n o n 
s h a d o w e d ,  t h e y  w i l l  e i t h e r d i s p l a y " Va c a n t " ( n o  
R O M  p r e s e n t  t h e r e ) ,  o r  t h e y  w i l l  s h o w  t h e  " R O M  
# n " r e s i d i n g  a t  t h a t  l o c a t i o n .  
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R O M .  W h e n  R A M  i s  d e d i c a t e d  t o  t h i s p u r p o s e ,  
i t  i s  c a l l e d  " s h a d o w  R A M " .  

I n  n e a r l y  a l l  c a s e s ,  t h e  s h a d o w e d  r e g i o n s  
s h o u l d b e  c o n f i g u r e d  a s  " W r i t e - P r o t e c t e d " .  T h i s  

w i l l  p r e v e n t  t h e  s h a d o w e d  d a t a f r o m  b e c o m i n g  
c o r r u p t e d  s h o u l d  a p r o g r a m m i n g  e r r o r  w r i t e 
d a t a i n t o  t h a t  r e g i o n .  A l t h o u g h ve r y  u n u s u a l ,  
s e v e r a l  b o a r d  p r o d u c t s  a r e k n o w n  t o  p o s s e s s  
R e a d / W r i t e m e m o r y  e m b e d d e d 1n t h e  s a m e  
r e g i o n  a s  t h e  R O M .  S u c h  " R O M s " ,  i f  s h a d o w e d ,  
m u s t  b e  c o n f i g u r e d  " R e a d / W r i t e "  t o  f u n c t i o n  
c o r r e c t l y .  

T h e  e n t i r e 3 8 4 K  R O M s p a c e  i s  s u b d i v i d e d  

i n t o t e n  r e g i o n s ,  d e p i c t e d  b y  t h e  t e n  f i e l d s  
s h o w n  o n  t h e  s c r e e n .  T h e  V i d e o  a n d  A d a p t o r  
R O M  r e g i o n  i s  c o m p r i s e d  o f  e i g h t  e q u a l  1 6 K 
s e g m e n t s ,  a n d  t h e  S y s t e m  a n d BIO S  R O M  r e g i o n  
i s  d i v i d e d  i n t o  t w o  6 4 K  s e g m e n t s .  T h i s  
b r e a k d o w n  i s  g e n e r i c ,  a n d  m a y  s u g g e s t  a f i n e r  
g r a n u l a r i t y  o f  s h d o w  c a p a b i l i t y  t h a n  i s  a c t u a l l y  
a va i l a b l e  i n  a p a r t i c u l a r  c o m p u t e r . W h e n  t h i s  
i s  t h e  c a s e ,  e n a b i n g  s h a d o w  i n  o n e  r e g i o n  w i l l  

a u t o m a t i c a l l y  c a u s e o t h e r  r e g i o n s  t o  b e c o m e  
s h a d o w e d .  T h e  s c r e e n  w i l l  b e  u p d a t e d  
a c c o r d i n g l y .  A s i m i l a r  s i t u a t i o n  e x i s t s  w i t h  t h e  
" R e a d / W r i t e "  vs " W r i t e - P r o t e c t "  a t t r i b u t e 
a s s i g n m e n t .  

R O M s o f  va r y i n g  c a p a c i t i e s  m a y b e  

p r e s e n t  i n  t h e  c o m p u t e r ,  a n d  a s i n p, l e o n e  m a y  
( a n d  o f t e n d o e s )  e x t e n d  b e y o n d  a 1 6 K s e g m e n t  
b o u n d a r y .  A l s o ,  a s i n g l e  R O M m i g h t  n o t  b e  
a l i g n e d  o n  a 1 6 K b o u n d ar y ,  a n d  c o n s e q u e n t l y  
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P R O C E S S O R  

T h e  8 0 3 8 6 S X  M i c r o p r o c e s s o r i s  a 3 2- b i t  C P U  
w i t h  a 1 6- b i t  e x t e r n a l  d a t a  b u s  a n d  a 24 - b i t  
e x t e r n a l  a d d r e s s  b u s . T h e  3 8 6 S X  C P U  b r i n g s t h e  
h i g h - p e r f o r m a n c e s o f t w a r e o f  t h e  I n t e l 3 8 6  
A r c h i t e c t u r e  t o  m i d - r a n g e s y s t e m s . It  p r o vi d e s  t h e  
p e r f o r m a n c e b e n e f i t s o f  a 3 2- b i t  p r o g r a m m i n g  

a r c h i t e c t u r e  w i t h  t h e  c o s t  s a vi n g a s s o c i a t e d  w i t h  
1 6 - b i t  h a r d w a r e s y s t e m s . 

T h e  3 8 6 SX M i c r o p r o c e s s o r  i s  1 0 0 %  o bje c t  
c o d e  c o m p a t i b l e  w i t h  t h e  3 8 6 D X ,  2 8 6  a n d  8 0 8 6  
m i c r o p r o c e s s o r s .  I t  p r o v i d e  3 8 6 D X  b a s e d  s y s t e m s  
o p t i m i z e d  f o r  p e r f o r m a n c e  a n d  3 8 6 S X  C P U  b a s e d  
s y s t e m s  o p t i m i z e d  f o r  c o s t ,  b o t h  s h a r i n g  t h e  s a m e  
o p e r a t i n g  s y s t e m s  a n d  a p p l i c a t i o n  s o f t w a r e .  
U n l i k e t h e  28 6 - b a s e d  s y s t e m s  a g a i n s t w h i c h  i t  
c o m p e t e s ,  t h e  3 8 6 S X  i n h e r i t s t h e  3 8 6 ' s  p r o t e c t e d 
a n d  v i r t u a l  8 0 8 6  m o d e s  a n d  i n t e r n a l 3 2 - b i t  
p r o c e s s i n g . 

I n s t r u c t i o n  p i p e l i n g , h i g h  b u s  b a n d w i d t h ,  
a n d  a v e r y  h i g h  p e r f o r m a n c e  A LU e n s u r e  s h o r t  
a ve r a g e  i n s t r u c t i o n  e x e c u t i o n  t i m e s  a n d  h i g h  
s y s t e m  t h r o u g h p u t . T h e  3 8 6 S X  C P U  i s  c a p a b l e  o f  
e x e c u t i o n  a t  s u s t a i n e d r a t e s  o f  2 . 5 - 3 . 0 m i l l i o n  
i n s t r u c t i o n s  p e r  s e c o n d .  

T h e  i n t e g r a t e d  m e m o r y  m a n a g e m e n t  u n i t  
( M M U )  i n c l u d e s  a n  a d d r e s s  t r a n s l a t i o n  c a c h e , 
a d v a n c e d  m u l t i -t a s k i n g  ha r d w a r e ,  a n d  a f o u r - l e ve l  
h a r d w a r e - e n f o r c e d  p r o t e c t i o n  m e c h a n i s m  t o  
s u p p o r t  o p e r a t i n g  s y s t e m s .  T h e  v i r t u a l  m a c h i n e  
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c a p a b i l i t y o f  t h e  38 6 S X  C P U  a l l o w s  s i m u l t a n e o u s  
e x e c u t i o n  o f  a p p l i c a t i o n s  f r o m  m u l t i p l e  o p e r a t i n g  
s y s t e m s  s u c h  a s  M S - D O S  a n d  U NI X . 

8 038 6 S X  is n o t  o n l y  a n  e n h a n c e d  v e r s i o n  o f  
8 0 2 8 6 ,  b u t  d e s i g n e d  t o  o v e r c o m e  t h e  d e f i c i e n c i e s 

o f  8 0 2 8 6 .  I t  a l l o w s  y o u  t o  m a k e u s e  o f  
a p p l i c a t i o n  s o f t w a r e t h a t  a 2 8 6  ju s t  c a n ' t h a n d l e .  
F o r  e x a m p l e ,  a v e r y  i m p o r t a n t  a t t r i b u t e o f  a n y  

m u l t i - t a s k i n g / m u l t i - u s e r  o p e r a t i n g s y s t e m  i s  i t s  
a b i l i t y  t o  r a p i d l y  s w i t c h  b e t w e e n  t a s k s  o r  
p r o c e s s e s .  T h e  38 6 S X  M i c r o p r o c e s s o r  d i r e c t l y  
s u p p o r t s  t h i s  o p e r a t i o n  b y  p r o v i d i n g a t a s k  s w i t c h  
i n s t r u c t i o n  i n  h a r d w a r e .  

T h e  38 6 S X  M i c r o p r o c e s s o r  h a s  t w o  m o d e s  o f  
o p e r a t i o n :  R e a l  A d d r e s s  M o d e  ( R e a l  M o d e ) ,  a n d  

P r o t e c t e d  V i r t u a l  A d d r e s s M o d e ( P r o t e c t e d  M o d e ) .  
R e a l  M o d e  h a s  t h e  s a m e  b a s e  a r c h i t e c t u r e a s  t h e  
8 0 8 6 ,  b u t  a l l o w s  a c c e s s  t o  t h e  32 - b i t  r e g i s t e r  s e t  o f  
t h e  38 6 S X  M i c r o p r o c e s s o r .  

T h e  c o m p l e t e  c a p a b i l i t i e s  o f  t h e  38 6 S X 
M i c r o p r o c e s s o r  a r e u n l o c k e d  w h e n  t h e  p r o c e s s o r  
o p e r a t e s  i n  P r o t e c t e d  V i r t u a l  A d d r e s s  M o d e .  

P r o t e c t e d  M o d e  v a s t l y  i n c r e a s e s  t h e  l i n e a r  a d d r e s s  
s p a c e  t o  f o u r  g i g a b y t e s  a n d  a l l o w s  t h e  r u n n i n g o f  
v i r t u a l  m e m o r y  p r o g r a m s  o f  a l m o s t  u n l i m i t e d  s i z e .  
I n  a d d i t i o n ,  P r o t e c t e d  Mo d e  a l l o w s  t h e  38 6 S X  
M i c r o p r o c e s s o r  t o  r u n  a l l  o f  t h e  e x i s t i n g  38 6 D X  
C P U ,  8 0 2 8 6  a n d  8 0 8 6  C P U 's s o f t w a r e ,  w h i l e  
p r o v i d i n g  a s o p h i s t i c a t e d  m e m o r y  m a n a g e m e n t  a n d  
a h a r d w a r e - a s s i s t e d  p r o t e c t i o n  m e c h a n i s m .  

P r o t e c t e d  M o d e  a l l o w s  t h e  u s e  o f  a d d i t i o n a l 
i n s t r u c t i o n s  s p e c i a l l y  o p t i m i z e d  f o r  s u p p o r t i n g  
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(9) S H A D O W  

U TI LIT Y  

R A M  

S YS TEM BIOS 

C O N FI G U R A TI O N 

T h i s  u t i l i t y  p e r f o r m s t w o  f u n c t i o n s .  It s 

m a i n  p u r p o s e  i s  t o  a l l o w  t h e  b o o t - t i m e s t a t e  o f  
t h e  s h a d o w  R A M  t o  b e  c o n f i g u r e d .  I t  a l s o  
p r o v i d e s  a m e a n s  t o  v i e w  t h e  R O M s  f o u n d  i n  
t h e  6 4 0 K  - l M e g  r e g i o n ,  w h i c l l i s  u s e f u l  f o r  
u s e r s o f  E M S d r i v e r s  a n d  V i r t u a l - 8 6  p r o g r a m s .  

E x p l a n a t i o n  o f  t h e  t e r m "s h a d w o R A M " :  

T h e  s y s t e m  B I O S ,  V / E G A  R O M , a n d  a va r i e t y  o f  
o t h e r  p r o g r a m m i n g i s  s t o r e d  i n  o n e - t i m e 
p r o g r a m m a b l e  d e v i c e s  c a l l e d  R O M s  ( R e a d -O n l y
M e m o r y ) . T w o  i m p o r t a n t  p r o p e r t i e s  o f  R O M s  

w h i c h  l e n d  t h e m  t o  t h i s  u s e  a r c :  

(I) T h e  d a t a i s  p r o t e c t e d ,  i t  c a n n o t  b e  
c h a n g e d  b y  m i s t a ke ,  a n d  

( 2 )  t h e  d a t a i s  r e t a i n ed w h e n  t h e  p owe r i s  
s h u t  o f f  

A n o t a b l e  d e f i c i e n cy i n  R O M  t e c h n o l o g y  
IS i t s s p e e d  - R O M  a c c e s s  t i m e  i s  t y p i c a l l y  t w o  
t o  t h r e e  t i m e s  s l o w e r  t h a n  n o r m a l  m e m o r y  

( R A M ) a c c e s s .  t o  f u r t h e r  e x a g g e r a t e  t h i s  
d i f f e r e n c e ,  R O M  d a t a i s  g e n e r a l l y  a c c e s s i b l e  
o n l y  i n  8 - b i t  q u a n t i t i e s ,  w h e r e a s g e n e r a l  p u r p o s e  

m e m o r y  c a n  b e  r e a d  i n  1 6 - b i t o r  32 - b i t  
q u a n t i t i e s  ( 2 8 6 / 38 6 r e s p e c t i v e l y ) . A s i m p l e -
m i n d e d  s c h e m e  t o  i m p r o v e  t h e  a c c e s s  s p e e d  i s  t o  
c o p y  d a t a f r o m  s l o w  R O Ms t o  f a s t  R A M, a n d 
t h e r e a f t e r  u s i n g  t h e  R A M i m a g e i n s t e a d  o f  t h e  
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(8) S P E E D  C O NF I G U R A T I O N  U T I L I T Y  

T h i s  u t i l i t y  a l l o w s  th e b o o t - t i m e  s p e e d  o f  
t h e  s y s t e m  t o  b e  s e l e c t e d ,  e i t h e r  h i g h - s p e e d  o r  

l o w - s p e e d .  

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

T w o  i n s t a n c e s  w h e r e i t  m a y  b e  n e c e s s a r y  a r e :  
A n  a d d - o n  c a r d  o r  o t h e r  h a rd w a r e d e v i c e  
m a l f u n c t i o n s w h e n  r u n n i n g a t  f u l l  s p e e d ,  o r , a 
s o f t w a r e p r o g r a m t h a t  i s  a l w a y s u s e d  f a i l s a t  
f u l l  s p e e d .  I n  g e n e r a l ,  s e t  t h e  d e f a u l t  s y s t e m  
s p e e d  t o  " H i g h " .  

A c o n v e n i e n t  m e t h o d  ts a v a i l a b l e t o  
c h a n g e s y s t e m  s p e e d  " o n  t h e  f l y",  w i t h o u t  
a f f e c t i n g t h e  b o o t - t i m e  d e f a u l t  s p e e d . T h e  h o t 

k e y  s e q u e n c e s  C T R L  A L  T + a n d C T R L  A L  T -
s e t  t h e  s p e e d  to  h i g h  a n d l o w .  r e s p e c t i v e l y . 
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m u l t i t a s k i n g  o p e r a t i n g  s y s t e m .  

T h e  3 8 6 S X  M i c r o p r o c e s s o r  a l s o  o f f e r s f o u r  
l e v e l s  o f  p r o t e c t i o n  w h i c h  a r e o p t i m i ze d  t o  
s u p p o r t  a m u l t i - t a s k i n g  o p e r a t i n g s y s t e m  a n d  t o  
i s o l a t e  a n d  p r o t e c t  u s e r  p r o g r a m s f r o m  e a c h  o t h e r  
a n d  t h e  o p e r a t i n g  s y s t e m .  
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MATH C O P R O C E S S O R  

T h e  d ema n d  f o r  s o p h i s t i c a t e d ,  n u m b e r 
c r u n c h i n g  s c i e n t i f i c  a n d  b u s i n e s s  a p p l i c a t i o n s  h a s  

r a p i d l y  i n c r e a s e d  i n  r e c e n t  y e a r s .  8 0 3 8 6 S X  
f e a t u r e s  a n  i n t e g e r  A r i t h me t i c  Lo g i c  U n i t  w h i c h  
o n l y  h a n d l e s  s i mp l e  i n t e g e r  o p e r a t i o n s  s u c h  a s  
a d d i t i o n  a n d  m u l t i p l i c a t i o n . F l o a t i n g-p o i n t  
o p e r a t i o n s  w h i c h  a r e a c t u a l l y  u t i l i z e d  b y  
a p p l i c a t i o n s  m u s t  b e  a c c o m p l i s h e d  t h r o u g h  

s o f t w a r e  r o u t i n e s .  

T o  o v e r c ome t h i s o b s t a c l e ,  e x t e r n a l  M a t h  
c o p r o c e s s o r i s  n e c e s s a r y .  T h e  M a t h  c o p r o c e s s o r  
c o n t a i n s  c omp l e x  h a r d w a r e a n d  l a r g e  d a t a 
r e g i s t e r s f o r  f l o a t i n g - p o i n t  n u me r i c  o p e r a t i o n s .  

T h e  3 8 7 S X  M a t h  Co P r o c e s s o r  i s  a n  e x t e n s i o n  
t o  t h e  I n t e l  3 8 6  m i c r o p r o c e s s o r a r c h i t e c t u r e .  T h e  

c o m b i n a t i o n  o f  t h e  3 8 7 S X  w i t h  t h e  3 8 6 S X  
M i c r o p r o c e s s o r  d r a m a t i c a l l y  i n c r e a s e s  t h e  

p r o c e s s i n g  s p e e d  o f  c o mp u t e r  a p p l i c a t i o n  s o f t w a r e  
w h i c h  u t i l i z e s  ma t h e m a t i c a l o p e r a t i o n s . T h i s  
ma k e s  a n  i d e a l  c omp u t e r  w o r k s t a t i o n  p l a t f o rm f o r  
a p p l i c a t i o n s  s u c h  a s  f i n a n c i a l  m o d e l l i n g  a n d  
s p r e a d s h e e t ,  C A D /CA M ,  o r  g r a p h i c s .  

T h e  3 8 7 S X  M a t h  C o P r o c e s s o r  a d d s  o v e r  
s e v e n t y  m n e mo n i c s  t o  t h e  3 8 6 S X  M i c r o p r o c e s s o r  
i n str u c t i o n  s e t .  S p e c i f i c  3 8 7 S X  m a t h  o p e r a t i o n s  
i n c l u d e  l o ·g a r i t h mi c ,  a r i t h me t i c ,  e x p o n e n t i o n a l ,  
a n d  t r i g o n ome t r i c  f u n c t i o n s .  T h e  3 8 7 S X  s u p p o r t s  

i n t e g e r ,  e x t e n d e d  i n t e g e r ,  f l o a t i n g  p o i n t  a n d  BCD 
d a t a f o rma t s ,  a n d  f u l l y c o n f o r m s to t h e  
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T Y PEM A T I C  R A TE 

W h e n  a k e y  i s  h e l d  p r e s s e d  o n  t h e  
k e y b o a r d  f o r  s ome p e r i o d o f  t i me , t h a t  
k e y s t r o k e  w i l l  b e g i n  r e p e a t i n g  a t  a p r e d e f i n e d 
r a t e .  T h e  i n i t i a l  d e l a y i s  b y  d e f a u l t  0 . 5  
s e c o n d s, a n d  t h e  r e p e a t  r a t e  d e f a u l t s t o  10 
c h a r a c t e r s  p e r  s e c o n d .  T h i s  " t y p e ma t i c " f e a t u r e 
i s  a f u n c t i o n  o f  t h e  k e y b o a r d ,  a n d  i s  n o t  
p r o d u c e d  b y  t h e  s y s t e m  B IO S .  H o w e v e r ,  ( mo s t )  
A T - s t y l e  k e y b o a r d s  p e r m i t o v e r r i d i n g  t h e  i n i t i a l  
d e l a y  a n d  s u b s equ e n t  r e p e a t r a t e .  

M R  B I O S  ™ c a n b e  c o n f i g u r e d  t o  i s s u e  
o v e r r i d e  t y p ema t i c  p a r a me t e r s  t o  t h e  k e y b o a r d  
a t  b o o t - t i me .  B o t h  t h e  D e l a y  a n d  R a t e 
p a r a me t e r s c a n  b e  s e l e c t e d ,  p e r  p e r s o n a l  

p r e f e r e n c e .  T o  a c c o mp l i s h  t h i s ,  " E n a b l e "  t h e  
" T y p e ma t i c  O v e r r i d e " f i e l d ,  a n d  s e l e c t  t h e  D e l a y  
a n d  R a t e i n  t h e  o t h e r  f i e l d s . W e  s u g g e s t  a 
D e l a y  o f  0 . 5  s e c o n d s ,  a n d a R e p e a t  R a t e  o f  3 0 . 0  
c p s .  

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

d e f a u l t  t y p e ma t i c  s t a t e ,  t h e n  " D i s a b l e " t h e  
" T y p e ma t i c  O v e r r i d e "  f i e l d .  T h e  D e l a y  a n d  
R a t e f i e l d s  w i l l  d i s p l a y  " D e f a u l t " i n  r e s p o n s e  t o  

t h i s  s e l e c t i o n .  W h e n  c o n f i g u r e d  t h i s  w a y ,  n o  
t y p e ma t i c  p a r a me t e r s w i l l  b e  i s s u e d  t o  t h e  
k e y b o a r d  a t  b o o t - t i m e .  
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(7) K E Y B O A R D C O N FI G U R AT I O N  U T I L I T Y  

T h i s  u t i l i t y  i s  u s e d  t o  c o n f i g u r e t h e  b o o t -
t i m e  N u m L o c k  s t a t e  a n d  t h e  k e y b o a r d  

T y p e m a t i c  r a t e .  

NUMLOCK 

M a n y  u s e r s  h a v e b e c o m e  a c c u s t o m e d  t o  t h e  
8 4 - k e y  A T - s t y l e  k e y b o a r d ,  w h i c h  l -ac k s  a 
d e d i c a t e d  c u r s o r - c o n t r o l  k e y p a d .  T h e  N u m Lo c k  

c o n t r ol k e y  i s  u s e d  o n  t h e s e  k e y b o a r d s  t o  t o g g l e  
t h e  N u m e r i c  K e y p a d  f r o m  n u m e r i c  o p e r a t i o n  t o  

c u r s o r  f u n c t i o n s .  T h e  s t a n d a r d p o w e r u p  d e f a u l t  
s t a t e  o f  N u m Lo c k  i s  " o f f", s o  t h e  N u m e r i c  

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

T h e  n e w e r  g e n e r a t i o n  1 0 1 / 2 k e y  k e y b o a r d s  
ha v e  a d e d i c a t e d  C u r s o r  K e y p a d  ( i n  a d d i t i o n t o  

t h e  N u m e r i c  K e y p a d ) . A l t h o u g h  t h e  N u m Lo c k  
k e y  i s  p r e s e n t  o n  t h i s k e y b o a r d ,  i t  i s  o n l y  t h e r e 
f o r  d o w n w a r d c o m p a t i b i l i t y  w i t h  t h e  e a r l i e r  8 4  
k e y  k e y b o a r d s .  T h e  s t a n d a r d  p o w e r u p  d e f a u l t  
s t a t e  o f  N u m L o c k  JS " o n " ,  s o  t h e  N u m e r i c  
K e y p a d  i s  i n  t h e  i n t u i t i v e l y  c o r r e c t  n u m e r i c  
m o d e .  

T h r o u g h  t h i s u t i l i t y ,  t h e  b o o t - t i m e d e f a u l t  
s t a t e  o f  N u m L o c k  c a n  b e  s e t  t o  i n d i v i d u a l  

p r e f e r e n c e .  S e l e c t  " D i s a b l e "  o r  " E n a b l e "  
a c c o r d i n g l y . 
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AN S I / I E E E  f l o a t i n g  p o i n t  s t a n d a r d .  T h e  m a t h  
c o p r o c e s s o r  o f f l o a d s  t h e . c o m p l i c a t e d  m a t h  

f u n c t i o n s  f r o m  t h e  C P U .  T h e r e f o r e ,  i t  h a n d l e s  i n  

o n e  i n s t r u c t i o n  w h a t  w o u l d  h a v e r eq u i r e d  m a n y  
s t e p s  w i t h  t h e  C P U . S o  y o u  c a n  s a v e  t i m e  o n  y o u r  
f a v o u r i t e  s p r e a d s h e e t ,  d a t a b a s e ,  e n g i n e e r i n g ,  
s c i e n t i f i c  a n d  g r a p h i c s p a c k a g e s .  

T h e  3 8 7 S X  C o P r o c e s s o r i s  o b j e c t  c o d e  
c o m p a t i b l e  w i t h  t h e  3 8 7 DX a n d u p w a r d  o b j e c t  
c o d e  c o m p a t i b l e  f r o m  t h e  8 0 2 8 7  a n d  8 0 8 7  M a t h  
C o - p r o c e s s o r s .  

I n  r e a l - a d d r e s s  m o d e  a n d v i r t u a l - 8 0 8 6  m o d e ,  
t h e  3 8 6 SX M i c r o p r o c e s s o r  a n d  3 8 7 SX M a t h  

Co p r o c e s s o r  i s  c o m p l e t e l y  u p w a r d  c o m p a t i b l e  w i t h 

s o f t w a r e f o r  t h e  8 0 8 6 / 8 0 8 7  a n d  8 0 2 8 6 / 8 0 2 8 7  r e a l 
a d d r e s s  m o d e  s y s t e m s .  

I n  p r o t e c t e d  m o d e ,  the 3 8 6 SX M i c r o p r o c e s s o r  
a n d  3 8 7 SX M a t h  Co p r o c e s s o r  i s  c o m p l e t e l y  u p w a r d 
c o m p a t i b l e  w i t h  s o f t w a r e f o r  t h e  8 0 2 8 6 / 8 0 2 8 7  
p r o t e c t e d  m o d e  s y s t e m .  

I n  a l l  m o d e s ,  t h e  3 8 6 SX M i c r o p r o c e s s o r  a n d  
3 8 7 SX M a t h  C o p r o c e s s o r i s  c o m p l e t e l y  c o m p a t i b l e  

w i t h s o f t w a r e  f o r  t h e  3 8 6  M i c r o p r o c e s s o r / 3 8 7  
M a t h  C o p r o c e s s o r  s y s t e m .  
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M EM O R Y  S Y ST EM 

P a n t h e r - 1 1  s u p p o r t s  t h e  u s e  o f  2 5 6 K ,  I M  a n d  

4 M  D R A Ms d e v i c e  c o n f i g u r a t i o n s  f o r  u p  t o  1 6 M B  
o f  o n - b o a r d  s y s t em .me mo r y .  

B o t h  p a g e  mo d e  a n d i n t e r l e a v e o p e r a t i o n  a r e 
i n c o r p o r a t e d  o n  t h e  s y s t em b o a r d  D R A M . P a g e 
mo d e  i s  e n a b l e d  o r  d i s a b l e d  for e a c h  p a i r  o f  
D R A M  b a n ks i n d e p e n d e n t l y .  W h e n  o n ,  i t  i s  a c t i v e 
o n  a l l  memo r y  ma ps f o r  t h e  e n a b l e d  b a n k  p a i r s .  

In t e r l e a v i n g  r equ i r e s  p a i r s o f  b a n k s .  B o t h  p a g e  
mo d e  a n d  i n t e r l e a v e a rc a u t oma t i c a l l y  e n a b l e d .  

O n e  b a n k  o f  memo r y  r e f e r s t o  a s  2 mo d u l e s  o f  
S I M M  o r  4 p i e c e s  o f  D I P  D R A M. D e t a i l e d  
o p e r a t i o n  o f  e a c h  i s  g i v e n  i n  t h e  f o l l o w i n g  
s e c t i o n s .  

I n ter leave O per a t ion  

T w o - w a y  i n t e r l e a v i n g  is a u t oma t i c a l l y  
e n a b l e d  w h e n e v e r  b o t h  m e mo r y  ba n k s o f  a p a i r  
a r e p o p u l a t e d  w i t h  s a me DR A M  t y p e s . I f  a l l  f o u r 
b a n k s  a r e p o p u l a t e d  w i t h  s a me D R A Ms ,  f o u r - w a y 

i n t e r l e a v i n g  a u t oma t i c a l l y  o c c u r s .  If t h e  f o u r  
m emo r y  b a n ks a r e n o t  p o p u l a t e d  w i t h  s a m e  
D R A Ms ,  t w o - w a y  i n t e r l e a v i n g  o c c u r s  o n  p a i r s t h a t  
a r e o f  t h e  s a me t y p e .  

I n  a s y s t em w i t h  t h r e e  b a n k s  p o p u l a t e d ,  t h e  

f i r s t  t w o  b a n k s  p e r f o r m t w o - w a y  i n t e r l e a v e i f  
t h e y  a r e o f  t h e  s a m e  D R A M  t y p e .  N e x t  t a b l e  

2-8 

....____, 

SYSTEM BIOS 

w h i c h  d r i v e  s h o u l d  b e  b o o t e d .  I n  m o s t  
c i r c u ms t a n c e s ,  w e  s u g g e s t  s e t t i n g  t h e  d e f a u l t  
b o o t  s e qu e n c e  t o  "C:  Js t " ,  a n d  w h e n  t h e  r a r e 

o c c a s i o n  a r i s e s  r e qu i r i n g  a f l o p p y  b o o t ,  u s e  
C T R L  A LT E N T E R  t o  o v e r r i d e  t o  d r i v e  A :. 
N o t e  t h a t  d r i v e s  B :  a n d  D :  ma y a l s o  b e  s p e c i f i e d  
a t  t h e  p r om p t ,  b u t  t h i s  i s  i n c o m p a t i b l e  w i t h  
c u r r e n t  D O S  r e v i s i o n s .  

D u r i n g  c o l d - b o o t  ( p o w e r u p  o r  p u s h b u t t o n  
r e s e t ) ,  t h e  S c r e e n - P r o m p t e d  b o o t  c a n  b e  i n v o k e d  
b y  p r e s s i n g  E N T E R  d u r i n g  t h e  m e mo r y  t e s t .  

T h e  d e f a u l t  b o o t  s e qu e n c e m a y  a l s o  b e  s e t  
t o  S c r e e n - P r om p t ,  i n  w h i c h  c a s e  b o o t i n g  a l w a y s 

r e qu i r e s  e x p l i c i t  s e l e c t i o n  o f  t h e  b o o t  d r i v e .  
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(6) B O OT S EQ U E N C E  

U TILIT Y 
C O N F I G U R A T I O N  

T h e  o r d e r  i n  w h i c h  t h e  d i s ks a r c s e a r c h e d  

f o r  a " b o o t  s e c t o r "  i s  c o n f i g u r a b l c  v 1a t h i s  
u t i  I i t  y .  

I n  a t y p i c a l B I O S i m p l e m e n t a t i o n ,  
w h e n e v e r  C T R L  A L  T D E L  i s  p r e s s e d ,  a n  a t t e m p t  
t o  b o o t  d r i v e A :  a l w a y s o c c u r s f i r s t ,  a n d  i f  t h e  
d r i v e i s  f o u n d  t o  b e  e m p t y ,  t h e n  d r i v e C :  i s  

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

I n  m o s t  i n s t a l l a t i o n s ,  d r i v e A :  i s  u s e d  
s i m p l y  t o  t r a n s f e r  f i l e s ,  a n d C :  i s  t h e  g e n e r a l  
p u r p o s e  s t o r a g e  a n d b o o t  d e v i c e .  I f  a d i sk i s  
p r e s e n t  i n  d r i v e A :  w h e n  t h e  c o m p u t e r  IS 
b o o t e d ,  i t  i s  u s u a l l y  t h e r e b y  m i s t a ke . 

F or c o n v e n i e n c e ,  M R  B I O S ™ s u p p o r t s  a 
p r o g r a m m a b l e  b o o t  o r d e r . I n  a d d i t i o n  t o  t h e  
u s u a l  " A :  f i r s t ,  t h e n  C:" s e q u e n c e , t h e  o r d e r  m a y  
b e  r e v e r s e d  s o  t h a t d r i v e C: i s  a c c e s s e d  f i r s t .  

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

A s p e c i a l  " h o t - ke y "  w a r m - b o o t  s e q u e n c e  
C T R L A L  T E N T E R  i s  a v a i l a b l e  t o  o v e r r i d e  t h e  
de f a u l t  s e q u e n c e  e s t a b l i s h e d  h e r e  i n  t h i s  u t i l i t y . 
T h e  e f f e c t  i s  i d e n t i c a l  t o  C T R L  A L  T D E L , 
e x c e p t  a p r o m p t  a p p e a r s  o n  t h e  s c r e e n  a sk i n g  
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s h o w s  t h e  a u t o m a t i c  i n t e r l e a v i n g  o p t i o n s  t h a t  
o c c u r  v e r s u s  t h e  n u m b e r  o f  p o p u l a t e d  b a n k s .  I n  
t h e  t a b l e ,  B a n k  0 , 1 , 2 a n d  3 a r e t h e  d e s i g n a t i o n s  
f o r  e a c h  o f  t h e  f o u r  D R A M  b a n k s . I n  t h e  c o l u m n s  
b e l o w  t h e s e  d e s i g n a t o r s ,  "Ye s "  o r  " N o " ,  i n d i c a t e 
w h e t h e r  t h e  b a n k  i s  p o p u l a t e d .  

A u to m a t i c I n ter leave vs Memo r y  Ma p 

Bank Bank 

0 

Yes 

Yes 

Yes 

Yes 

1 A Bank Address Mode 2 3 B Bank Address Mode 

No Linear No No N/A 

Yes 2-W ay Interleave No No N/A 

Yes 2-W ay Interleave Yes No Linear 

Yes 2-W ay Interleave 0 and 1 * Yes Yes 2-W ay Interleave 2 and 3* 

Th is  i s  for t h e  c ase  w h e re Banks  A a n d  B con t ai n  d i ffe r e n t  

t y p e s  of  D RA M S. I f  a l l  fo u r  banks  c o n t a i n  t h e  same D RA M  

t y p e  t h e n  fo u r-w ay i n ter l eav i n g  is aut o m a t i c al ly  a c t i v a t e d .  

P a ge Mod e  O pe r a t ion  

M e m o r y  I n t e r l e a v i n g  o p e r a t e s  i n d e p e n d e n t l y 
o f  p a g e m o d e .  P a g e  m o d e  i s  a c t i v e w h e t h e r  o n e  
b a n k  o r  b o t h  a r e p o p u l a t e d .  T h e  p a g e  m o d e  
o p e r a t i o n  r e s u l t s i n  n o  a d d i t i o n a l  w a i t  s t a t e  
p e n a l t y  f o r  e i t h e r  r e a d s  o r  w r i t e s  w h i c h  
i m m e d i a t e l y f o l l o w  r e a d s  t o  t h e  s a m e  D R A M  p a g e .  

W h e n  
i n t e r l e a v i n g  

p a ns o f  b a n ks 
i s  a u t o m a t i c a l l y  

a r e i n s t a l l e d 

e n a b l e d .  T h e  
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c o mb i n a t i o n  o f  p a g e mo d e  w i t h  i n t e r l e a v i n g 
r e s u l t s i n  t h e  b e s t  p o s s i b l e  c o m b i n a t i o n  o f  f a s t  
s y s t e m  memo r y  o p e r a t i o n  u s i n g t h e  mo s t  c o s t  
e f f e c t i v e  D R A Ms .  

S h a do w  R A M  

T o  f u r t h e r  e n h a n c e  t h e  s y s t em p e r f o rma n c e ,  
s h a d o w  R A M  i s  s u p p o r t e d .  S h a d o w  R A M  i s  a 
t e c h n iqu e t h a t  l o a d s  s y s t e m  BIO S , v i d e o a n d / o r  
a d a p t e r  B I O S f r om t h e  l o w  s p e e d  E P R O M/ R O M  
d i r e c t l y  i n t o  f a s t  D R A M  d u r i n g  bo o t - u p  o f  t h e  
c om p u t e r .  T h e  e x e c u t i o n  o f  t h e  BIO S t h e n  w i l l  
h a v e  s i g n i f i c a n t  i mp r o v e m e n t  b e c a u s e  a c c e s s  t o  
D R A M  i s  m u c h  f a s t e r  t h a n  R O M .  

Me mor y R em a p p i n g  

I f  s h a d o w  R A M  i s  n o t  u s e d  a t  memo r y  a r e a  
ODOOOOH:OE F F F F H ,  r e m a p p i n g  i s  p o s s i b l e .  T h e n ,  

l o c a l memo r y  a r e a s  OAOOOOH :O B F F F F H  a n d 
ODOOOO H :OE F F F F H  ( e a c h  1 2 8 K  b y t e s )  a r c ma p p e d  

t o  t h e  t o p  o f  t o t a l m e m o r y  f o r  i t  t o  b e  u s e d  a s  
e x t e n d e d  memo r y . Memo r y  a r e a s  OFOOOO H 
OF F F F F H  ( s y s t em B I O S )  a n d OCOOOOH -OCF F F F H  

( v i d e o  B I O S )  a r e r e s e r v e d  f o r  s h a d o w  R A M. 

2- 1 0  
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d r i v e w i l l  b e  f o r e v e r  l o s t .  M o s t  t y p i c a l  u s e s  o f  
t h e  f o r ma t  u t i l i t y  w i l l  i n v o l v e  f o r ma t t i n g  t h e  
e n t i r e d i s k ,  b u t  i t  i s  n o t  r e qu i r e d  h e r e .  A 
r a n g e o f  c y l i n d e r s  ma y b e  s p e c i f i e d  a s  t h e  
t a r g e t  o f  t h e  o p e r a t i o n ,  a n d  t h e  s e qu e n c e  ma y 
b e  i n c r e a s i n g  o r  d e c r e a s i n g  o r d e r .  A l s o ,  t h e  
" i n t e r l e a v e "  ( a l s o  c a l l e d " s k e w  f a c t o r " )  i s  
s e l e c t a b l e . I n  g e n e r a l ,  s e l e c t  a n  i n t e r l e a v e  o f  
" 3 "  ( d e f a u l t) u n l e s s  y o u r  d r i v e  c a r d  h a s  8 K  o r  

m o r e  R A M  o n  b o a r d ,  o r  s p e c i f i c a l l y  c l a i ms t o  b e  

a " 1 : 1" c a r d .  I n  t h a t  c a s e , s e l e c t  a n  i n t e r l e a v e  
0 f II 1 ". 

Note: Be w a ry o f  p ro d u c t s  w h i c h  c a l c u l a t e  t h e  ''b e s t  .. 
i n t e r l e a v e  f a c t o r  for  a d r i v e / c a r d  c o m b i n a t io n .  M u l t i 
s e c t o r  r e a d s  c a n  of t e n  b e  ( o p t i m a l l y )  a c c o m p l i s h e d  w i t h  
a t i g h t  i n t e r l e a v e ,  b u t  p rog r a m s  e m p l o y i n g  s e q u e n t i a l 

si n g l e -se c t o r  r e a d s  ( i n c l u d i ng DOS 3.3 a n d  e ar l i e r )  w i l l  

s u ffer  g r e a t l y  from s u c h  an .. o p t i m i z a t i o n  ... 
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TRANSLATION MODE 

La r g e r  c a p a c i t y  d r i v e s  w i th h i g h e r  tr a c k  
d e n s i t y  a r e b e c o mi n g  i n c r e a s i n g l y  a va i l a b l e ,  b u t 
t h e  s ta n d a r d  B I O S i n te r f a c e l i m i ts s u p p o r t to 
1024 t r a c ks .  T h e  sta n d a r d B I O S i n te r f a c e  
c a n n ot ta k e  a d v a n ta g e  o f  th e s e  n e w  
te c h n o l o g i e s .  I t  i s  p o s s i b l e  th r o u g h  tr a n s l a t i o n  
s c h eme s ,  h o w e v e r ,  to s u p p o r t d r i v e s  w i th 
c a p a c i t y  i n  exc e s s  o f  a G i g a B y te . 

M R  B I O S  ™ p r o v i d e s  s u c h  a T r a n s l a t i o n  
M o d e  to s u r p a s s  th i s  102� (IK) c y l i n d e r  
l i m i tat i o n .  u p  to 16384 (16K)" c y l i n d e r s  c a n  b e  
a d d r e s s e d  v i a  t h e  T r a n s l ati o n  M o d e . . .  b u t  M O S T  
S T A T E  O F  T H E  A R T  D R I V E  CONT R OLLE R  
CA R D S S U P P O R T  ONLY 4K C Y LIND E R S  to 
d a te . M a n y  o l d e r  c a r d s  o n l y  s u p p o r t 2K 
c y l i n d e r s .  T h e  T r a n s l a t i o n  M o d e  
i m p l e me n ta t i o n  i s  d e s i g n e d  to b e  c o m p a t i b l e  
b oth w i t h  p r o g r a m s w h i c h  e x c l u s i v e l y  u s e t h e  
BIO S i n te r f a c e ,  a n d  p r o g r a m s  w h i c h  i n te r p r e t  

t h e  d r i v e ta b l e s  a n d  r u n  th e d r i v e s  d i r e c t l y .  I f  
T r a n s l a te M o d e  i s  n ot s e l e cte d ( i e ,  th e f i e l d  i s  
s e t to "No" ) ,  th e n  o n y  th e f i r s t 1024 c y l i n d e r s 

w i l l  b e  a c c e s s i b l e  th r o u g h th e B I O S i n te r f a c e .  

LOW LEVEL FORMAT 

T h e l a r g e  d r i v e s u p p o r t i s  c o m p l e m e n te d  
b y  a b u i l t- i n  Lo w - l e v e l - F o r m a t  ut i l i ty . B e  v e r y  

c a r e f u l  w h e n  u s i n g  th i s  u t i l i t y .  A s  w i th a l l  
f r o m a t  p r o g r a ms , th e d a ta c u r r e n tl y o n  t h e 
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1/0 S U B S Y ST E M  

It i s  v e r y  i m p o rta n t  th a t  a h i g h  s p e e d  
s y ste m s h o u l d  b e  c o m p a ti b l e  w i th e x i st i n g  
p e r i p h e r a l s  w i th o u t d o w n g r a d i n g  th e p e r f o r m a n c e .  
T h e  P a n th e r - I I  s y ste m i s  e x a ct l y d e s i g n e d  w i th 
th i s  c a p a b i l i ty i n  mi n d .  T o  be c o m p a ti b l e  w i th 
th e e x i st i n g  a d d - o n  c a r d s ,  u s e r  h a s  th e o pt i o n  o f  
d e f i n i n g  t h e 1 / 0  s p e e d .  I f  f o r  e x a m p l e ,  t h e 
p e r i p h e r a l c a r d i s  n ot c a p a b l e  o f  o p e r a ti n g a t  h i g h  
s p e e d ,  u s e r  c a n d e f i n e  a s l o w  s pee d f o r  I / 0 s l ot 

o p e r a ti o n  w h i l e sti l l  m a i n ta i n  th e r e st o f  th e 

s y stem a t  v e r y  h i g h  s p e e d .  
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S Y ST E M  F UNCT I ONS 

S y s t e m  f u n c t i o n s  i n c l u d e 

I n t e r r u p t 
D M A  
T i me r  
R e a l  t i me c l o c k  
C l o c k  a n d r e a d y  g e n e r a t i o n  
I / 0  c h a n n e l  c o n t r o l  

A l l  s y s t e m  f u n c t i o n s  a r e 100% c o m p a t i b l e  t o  
A T  s t a n d a r d .  I / 0  c h a n n e l  o f  P a n t h e r -II  i s  
d e s i g n e d  t o  b e  c ompa t i b l e  w i t h  s t a n d a r d A T  b u s .  
A l l  t h e  e x p a n s i o n c a r d s  c o n f o r m e d  t o  t h e  s t a n d a r d 
A T  b u s  c a n  b e  u s e d  i n  P a n t h e r -!! w i t h o u t  p r o b l e m .  
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H o w e v e r ,  t h e r e  a r e ma n y  h u n d r e d s  o f  d r i v e s  
b e i n g  ma r k e t e d ,  a n d i t  i s  thu s i m p o s s i b l e  t o  
e x p l i c i t l y  s u p p o r t  a l l  o f  the m .  

PROGRAMMABL E TYPES 46 & 47 

T h i s  B I O S  p r o v i d e s t a b l e s f o r  t y p e s  1-45, 
r e s e r v i n g  t y p e s  46 a n d  47 a s  " u s e r  
p r o g r a mma b l e "  d r i v e t y p e s .  T h e  p a r a m e t e r s  f o r  
e a c h  d r i v e t y p e c a n  b e  v i e w e d  b y  s c r o l l i n g t h e y  
" T y p e "  f i e l d  t h r o u g h  t h e  e n t i r e s e qu e n c e 1-47. 
( S e e  t h e  b o t t o m " P r o m p t "  l i ne o n  t h e  s c r e e n .  
P r e s s i n g + o r - w h i l e  t h e  cu r s o r i s  o n  t h e  " T y p e "  
f i e l d  w i l l  c a u s e t h e  f i e l d s  t o  s c r o l l ) . I f  i t  
h a p p e n s  t h a t  y o u r p a r t i cu l a r  d r i v e p a r a me t e r  
t a b l e  i s  n o t  a m o n g  t h e  45 e x p l i c i t l y  d e f i n e d i n  
t h i s  B I O S ,  t h e n  t h e  o p t i o n  e x i s t s t o  p r o g r a m  
t h e m " b y  h a n d "  i n t o  e i t h e r  d r i v e t a b l e  46 o r  47. 

T o  c r e a t e  a " u s e r  p r o g r a mme d "  d r i v e  
p a r a me t e r  t a b l e ,  f i r s t  mo v e  t h e  c u r s o r  t o  t h e  
" T y p e "  f i e l d  a n d  s e l e c t  46 or 47. T h e n  mo v e  t h e  
c u r s o r  d o w n  t o  t h e  n e x t  f i e l d , " C y l i n d e r s " ,  a n d  
p r e s s  E N T E R .  K e y  i n  t h e  n u m b e r  o f  c y l i n d e r s ,  
a n d p r e s s  E N T E R  w h e n  d o n e .  Co n t i n u e  i n  t h i s  
f a s h i o n ,  e d i t i n g  t h e  " H e a d s ", " P r e c o m p " ,  
" La n d i n g " ,  a n d  " S e c t o r "  f i e l d s .  I t 's a s  s i m p l e  a s  
t h a t  . 
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(5) F I X E D  DIS K C O N FI G U R A T I O N  / L OW 

L E V E L F O R M A T U TI LIT Y  

This utility configures the fixed disk 
subsystem, dirves C: and D :  

DRIVE TYPES 

If one or two fixed disks arc present in 
the system (and connected to a controller card), 
then the drive(s) must be configured via this 
utility. The main purpose is to assign a drive 
"type" to the drive(s). The "type" in turn is 
used to select a table of parameters which 
completely describe the drive characteristics. 
The drive parameter tables arc comprised of 
these entries: 

( I) Number of Cylinders 
(2) Number of Heads 
(3) Starting Prccompcnsation Cylinder 
(4) Landing Zone Cylinder (Park) 
( 5 )  Number of Sectors per Track 

Up to 47 drive tables/types can be defined 
within the BIOS in a compatible fashion, and 
the first 23 drive types (1-23) arc standardized 
throughout the industry. The remaining 24 
drive types/tables are BIOS implementation 
dependent, of course chosen in an attempt to 
service the widest variety of drive types. 

A-28 

Chapter 3 

Installing Components 

Warning : Be sure to turn off the computer's 
power switch before installing or replacing any 
component. 

If installation sounds risky. let your dealer 
install the 80387 SX. If you make a mistake. you 
could damage the 80387 SX or your computer. 

INSTALLING 80387SX MATH C O P R O C E S S O R  

Math coprocessor 80387SX is available in a 
68-pin PLCC package. Find the 80387SX socket on 
the system board, it's located on Ul6 at the corner 
of the motherboard. The socket is a 68-pin PLCC 
socket, align the chip so that its orientation mark 
matches up with that of the socket. When you are 
sure the pins are aligned correctly, press firmly 
and evenly on the 80387SX into the socket. Make 
sure that the coprocessor is firmly inserted into 
the socket. 

The speed rating of 8038 7SX should rna tch 
that of the system speed for a optimum and 
reliable operation. Refer to the table below to 
determine the correct speed rating of the 80387SX. 

Panther-ll 

20 Mhz System 
16 Mhz System 

I Math Coprocessor 

I 
80387SX-20 
80387SX-16 
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Orientation MarV. 
/ / 

D 
80387SX Coprocessor 

Orientation Mark 

D 
Numeric Coprocessor Socket 
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disk is accessed, saving the time required to re
read the disk directory into memory if the 
swithc is not tripped. There were difficulties 
during the transition period from PC-X Ts to 
PC-A Ts regarding this, because the swithc was 
NO T present on the X T-720K drive, but WAS 
present on the A T-720K drive. This BIOS 
supports either kind of 720K drive, by allowing 
(requiring) the change-line to be specified. 

Follow these steps to determine which 
type of 720K drive you have: Configure the 
system for Change-Line present (ic, select 
"Yes"), and exit the Setup Utility. Insert a 
(non-blank) disk into the drive, and type DIR to 

see that directory. Remove the disk, and insert 
a different one known to have a different 
directory. Type DIR again, and examine the 
new directory. If this drive lacks the Change
Line, then the latter directory display will 
(incorrectly) be identical to the original disk's. 
In such a case, invoke the Setup- Utility again 
and correct the Change-Line field to "No". 
NO TE: If a 720K drive is improperly configured 
to indicate "No " Change-Line when it is in fact 
present, the drive will operate correctly, but 
with diminished performance. 
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( 4 )  FLO P P Y  D IS K  C ON F IG U R A T I ON U T I L I T Y  

This u tili ty configur es th e floppy drive 
subsys t e m ,  driv es A :  and B:. 

Th e B IOS mus t b e  inform ed of th e typ es 
of floppy driv es in the sys t em, their s tep ra t es, 
and in th e cas e of 720K driv es , wh e th er or no t 
a "m edia-change-line " is pr esen t .  

I f  th e driv e con troll e card is abs en t, no 
choic es will b e  availabl e, and the re is no thing 
to do h er e. tha t is rar ely the cas e, but IS 
suppor t ed configura tion. usually , a con troll er 
card is pr es en t along wi th a t  leas t one diske t t e  
driv e .  In this mor e usual cas e ,  on e of four 
d r 

·
i v e t y p e s c a n b e s p e c i f i e d f o r e a c h , d r i v e A : 

and driv e B:. Th e choic es include two 5 .25 inch 
driv e typ es : 360K and ! .2 M  driv es , and two 3.5 
inch driv es typ es : 720K and 1.4 M driv es. If a 
driv e is no t conn ec ted to ei th er th e A :  or B: 
card conn ec tor, th en "none " should be s elec ted 
for tha t driv e .  O th er wis e ,  an error m essag e will 
b e  g en era t ed each time th e compu ter is boo t ed .  

A "m edia-chang e-l i n e "  fi eld IS also 
display ed wi th each driv e typ e ,  bu t is only 
program mabl e in th e 720K cas e. This "m edia 
e h. an g e -I in e "  is an e I e c t ric a I sign a I produc ed by 
a m echanical swi tch in th e disk driv e .  I t  is 
ac tiva t ed wh en a disk is ins er t ed. (You can 
f e el the spring -loaded swi tch ac tua t e  wh en 
ins er ting a disk in a ! .2 M  drive ) .  Operating 
sys t ems lik e DOS ch eck thi s signal each tim e th e 
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S YST E M  M E MO R Y  C ON F IG U R AT I ON 

Four DI P m emory banks and two S I M M  
m emory banks ar e availabl e on Pan ther-II ,  th es e 
m emory banks ar e d esigna t ed as BA NK 0 to BA NK 
3 in th e mo th erboard. Us er has th e op tion of 
ei th er u sing D I P typ e D R A M  or S I M M  typ e 
m e mory modul es . S till if th e us er pr ef ers , h e  
could us e bo th typ es tog e th er. Tha t m eans you 
could mak e us e of DI P and SI M M  typ e m emory 
si mul tan eously . Pl eas e no t e  tha t how ev er, you 
canno t ins tall bo th m emory typ es mark ed wi th th e 
sam e bank r ef er enc e. For example if you had 
already ins tall ed DI P m emory in to ' BA NK 0 ', you 
can no long er ins tall SI M M  in to th e m emory 
modul es r ef er enc ed as ' BA NK 0 '. 

On e bank of m emory r ef ers to 2 S I MM 
modul es or 6 D I P m e mory chips (4x44256 + 
2x4 1256). For th e S I M M  m emory, us er can ins tall 
256K , 1 M  or 4 M  S J M M ;  th er efor e i t  has a 
maximum m e mory capaci ty of 16 M egaby t es. On 
th e o th er hand ; if purely DI P DR A M  ar e us ed , i t  
will allow up to 2 M egaby t es of memory. Th e DI P 
DR A M  are organized in 4 banks as shown in n ex t  

pag e : 
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DI P D R A M  M e m o r y  O r g a n i z a t i o n  

IMe mo ry B� nk I D I P
-

Me mo ry Location I D RA M  Size I 
BA N K  0 U3 9, U40, U41, U42 44256 

U 38, U37 (pa rity ) 41256 

BA N K  I U 3 3, U34, U35, U36 44256 
U 32, U30 (pa rity ) 41256 

BA N K  2 U26, U27 ,  U28, U2 9 44256 

U 31, U24 (pa rity ) 41256 

BA N K  3 U20, U21 ,  U22, U2 3 44256 
U25, UI 9 (pa r ity ) 41256 

U38, U37, U32, U30, U3 I, U24 & U25, UI 9 a re 
the pa rity bits fo r BA N K  0 to BA N K  3 
respective ly. In no r ma l  s ituation , those b its a re 

not needed and the pa r ity check ing log ic can be 
disab led. Hence, the use r can left those sockets 
unpopu lated and thus a l low ing you to m in i mize 
the syste m cost. 

The re a re seve ra l co mbinations of D R A M  
types you may cons ide r .  So , a bas ic syste m can be 
equ ipped w ith fewe r me mo ry and late r mo re 
me mo ry can be added when upg rading the syste m. 
As a typ ica l case , a bas ic syste m can be equipped 
with 2 Megabyte me mo ry using 1 M B  S I M M  and 
then me mo ry size is late r expanded to 10 
Megabytes by putting anothe r banks of 4M S I M M. 

3-4 

J ./ 

SYSTEM BIOS 

sc reen (p ress Pg Up). T hen p ress F l O , which 
reco rds the new configu rat ion and boots the 
co mpute r. Tu rn the syste m off , and re move the 
v ideo ca rd. The co mpute r is now ready to be 
run without v ideo. 

When two video ca rds a rc p resent in the 
syste m, one must be co lo r, and the othe r B/ W. 
M R  BIOS TM w i l l  identify these ca rds , and make 

both choices ava i lab le fo r p ri ma ry se lection. If 
one of the ca rds is Y /EGA, its ope ration in the 
capacity of monoch ro me o r  co lo r wi l l  
auto matica l ly be detected and repo rted. 
A lthough V / E GA ca rds gene ra l ly requ i re setting 
dipswitches, M R  BIOS TM w i l l  ove r ride those 
settings acco rding to the p r i ma ry adapto r 
se lected v ia th is ut i l ity. Note we l l  that "so me" 
va l id d ipswithc state must st i l l  be set on the 
V j E GA ca rd so that it may co r rect ly in it ia lize 
itse lf. 

If a C GA ca rd is p resent in the syste m ,  a 
second f.ie ld w i l l  appea r on the sc reen. Its 
pu rpose is to a l low se lection of v ideo access 
speed. So me C GA ca rds wi l l  p roduce sc reen 
"snow " (a lso ca l led "hash " )  when accessed too 
quick ly in 80 -co lu mn A lpha Nu me r ic mode (the 
usua l mode ). Such ca rds requ i re 
synch ronization w ith video ret race/sync signa ls 
to p revent this undes i rab le effect. Most C GA 
ca rds do not requ i re th is synch ron izat ion , and 
d ra matic speed i mp rove ment (and a lack of 
sc ro l l  "f licke r " )  is rea l ized th rough un rest rained 
access. T ry se lect ing the fast mode - eithe r the 
"snow" p rob le m won 't ex ist , o r  it wi l l  be 
into le rab ly obv ious. 
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(3) V I D E O  C ON F I G U R A T I ON U T I L I T Y  

The p rima ry video ada ptor is declared 
th rou gh this utility . 

A " p rima ry " ada ptor is de fined to be the 
"video card which wi l l  be recognized by an 
o peration system (such as DOS) when it receives 
cont rol o f  the system after a powerup or wa rm
boot . I f  the re are t wo video cards present , the 
"othe r "  one becomes (by de fau lt) the "secondary " 
video adapto r .  The secondary adaptor is placed 
into a standby state, waiting to be activated by 
s pecialized so ftware which knows o f  its 
existence. Ordinari ly , there will be one and 
on ly one video card in the system, and . it is 
(trivia l ly) assigned "p rimary ". 

No jumpe r sett ing is required , a ll that 
need be done is to select an ada ptor from those 
avai lable in this utility , and the on ly choices 
made avai lable wi l l  be consistent with the 
equ ipment found in the computer. In systems 
with only a sin g le video ca rd (the usua l case) , 
the choices are limited to that present ca rd, or 
"none ". 

As sug gested , a video-less system may be 
con fi gured. This is usefu l in ce rtain 
s pecialized monitoring/contro l applications. 
These steps should be taken to con figu re a 
video - less system : First , whi le some video card 
is present in the system , enter the Setup uti lity 
and select the V I DEO con f iguration util ity 
(here). Select the "none " o pti on ,  and exit this 
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The memo ry size is detected automatically by 
system BIOS and indicated a fter powe r up. No 
switches o r  jumpers are requi red to be set for the 
memo ry size and DRA M ty pe . 

The di f fe rent con figu rations o f  memo ry is 
illust rated in the next table. It shows the pa ge 
mode , inte rleave options and the D R A M  
combinations available for each possible memory 
ma p .  Since inte r leavin g requi res pai rs o f  banks , 
va rious cont rols desc ribed act on memo ry in bank 
pai rs . The sho rt hand notation Bank A is used 
when desc ri bing somethin g that a f fects m emory 
banks 0 and I as a set. Simila rly , Bank B is used 
to desc ribe memo ry banks 2 and 3 as a set. 

Me m o r y  C o n f i g u r a t i o n  T a b l e  

16-Bit D RAM Banks Page/In terleave Total 

Bank 0 Bank 1 Bank 2 Bank 3 A B Memory 

256K 256K 2/P 1 .0MB 

256K 256K 256K 256K 4/P 4/P 2.0MB 

1 M  Page 2.0MB 

1 M  1 M  2/P 4 .0MB 

1M 4 M  Page 10 .0MB 

4 M  4 M  2/P 16 .0MB 
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I n s t a l l i n g  SIM M  M o d u l e s  

Wh en ev e r  adding m e m o r y  m odules t o  th e 
m oth e rb oa rd, install 2 m odul es at a ti m e. Als o 
mak e su r e  that th e SI M M  is install ed in th e 
c o r r e ct o ri entation, th e R A M  chips on th e m odul es 
sh ould b e  fa cing th e l / 0  sl ot . S e e  th e figu r e  on 
n ext pag e f o r  illust rati on. 

T o  install a m odul e, th e m odul e edg e sh ould 
angl ed int o t h e  s o ck et 's c onta ct and th en th e 
m odul e is piv ot ed int o p osition, wh e r e  th e l o cking 
lat ch es will s e cu r e  it. If th e m odu l e  edg e is n ot 
c o mpl et el y ins e rt ed int o th e s o ck et, it cann ot b e  
piv oted t o  b e  in v e rti cal p ositi on and sh ould b e  
d ragg ed out and ins e rted again. Do n ot f o r c e th e 
m odu l e  int o th e SI M M  s o cket. It wi ll da mag e th e 
l o cking Ia t ch es .  

Th e m odul es sh ou ld b e  l o ck ed b y  th e 
l o cking lat ch es of th e s o ck ets fi r mly . P l ea s e  
ch e ck ca r efull y b ef o r e  tu rning on th e p o w e r .  
Oth e rwis e, th e s yst e m  wil l n ot w o rk p r op e rl y .  
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DATE 

Th e dat e fi eld is sh own in USA 
m m /dd / y y y y  f o r mat. 
s etting, all va lu es 
y ea rs) . If n e c essa r y, 
l egal li mits . 

Dat e ( m m /dd /yy yy) 

01 /2 3 /1 9 90 

DAYLIGHT SAVINGS 

Wh en editing th e dat e 
a r e ch e ck ed (in clud e l eap 
Setup wi ll en f o r c e  (i mp ose) 

Janua r y  23, 1 9 90 

Th e R TC has a bu ilt - in capabi lit y t o  
aut o mati call y ad just the t i me on the tw o da ylight 
savings days of th e y ea r ( *) .  I f  this is des i red , s et 
th e fi eld t o  " E qabl e ". Ot he rwise . set the field to  
" Disabl e". N ot e  that in g en e ra l, n othing wi l l  be 
i m m ediately obs e rvabl e by s etting th e fi eld t o  
eith e r  state. 

F o r  exa mpl e, Da ylight Sa vings 
Day light Savings 

Enabl e 
Disab l e  

( * ) On t h e  l as t  Su n d a y  i n  Apri l ,  the  t i m e  i n c re m e n t s  from 1 : 5 9 : 5 9  

am to  3 :00 :00  a m .  O n  t h e  l ast Su n d ay i n  Oc tober ,  w h e n  t h e  
t i me first reaches 1 : 5 9 : 5 9  a m ,  i t  i s  r o l l e d - b ak to  1 : 00 :00  a m .  
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(2 ) CLO C K  C ON F I G U R AT I ON U T I L I T Y  

Th e ba t t ery back ed R eal- Tim e -Cl ock (R TC) 
t im e, d a t e ,  and dayligh t savings f ea tur e ar e 
pr ogramm ed thr ough th is ut ility. 

NOTE: C h a n g i n g  t h e  se l l i n g  o f  a n r  o n e  f i e l d  a t  

1 1: 5 9 : 5 9  p m  m a y  pe r m i t  u n e x p e c L e d  ro l / - o l ' e r  o f  

a n o t h e r  fie ld .  a n d  e s pe c i a lly u n i n t e n d e d  r e s u l t s m rz .t ·  

o c c u r  d u r i n g  d a y li gh t - S a l' i n gs t rrz n s is t io n  p e r i o d s ( * ) .  

TIME 

Th e t im e  f i eld is sh own in USA 1 2  h our 
f ormat, f oll ow ed by a tim e- of- day in d icat or "a" or 
" p " (am/ pm). Wh en chaging the time setting, all 
valu es ar e ch eck ed. i f  n ecessary , Setu p will 
enf orc e (im p os e) legal limits. 

T im e  hh/mm/ss t Military 

1 2:0 0 : 0 0  a 0 0 : 0 0 : 0 0  

0 9: I 0 :  I I  p 2 1 :  I 0 :  I I  
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C ON T R OL O F  S Y S T E M  S P E E D  

Sys t e m  sp e ed can b e  s e l ect ed by ha rdwa r e  
sw i tch an q k eyboa rd. Conn ec to r  P 3  shou ld b e  
conn ec t ed to t h e  tu rbo sw i tch o f  th e cas e pan e l, 
th is to g g l es th e op e ra t ion mod e b etw e en tu rbo and 
no r ma l  mode wh en p r ess ed. 

In add i tion to th e f ron t-pan e l  sw itch, you 
can a lso chang e  t h e  syst e m  sp e ed v ia k eyboa rd . 
P r ess 'C t r l ' , ' A l t ' and ' + '  fo r tu rbo mod e and 
'C t r l ' , ' A l t ' and ' - '  fo r no r ma l  mode. 

In e i th e r  cas e, th e tu rbo L E D  w i l l  l i gh t  up 
to ind icat e wh e th e r  th e sys t e m  is now runn in g in 
tu rbo mod e o r  no r ma l  mod e. In tu rbo mod e, th e 
tu rbo L E D  w i l l  tu rn ed on . In no r ma l  mod e, th e 
tu rbo L E D  is o f f. 

It shou ld b e  not e tha t tu rbo sw itch s ett in g 
w i l l  ov e r r id e  th e k eyboa rd switchin g mod e ,  but 
not v ic e  v e rsa. 
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VIDEO- SECOND A RY 

Ind ica t es i f  a s econd v id eo ca rd is p r es en t  
in th e sys t e m. ( Typ ica l ly, two CR T sys t e ms a r e  

us ed in C A D  app l ic t ion s). I f  p r es ent, th is mon i to r  
w i l l  on ly b e  suppo r t ed by sp ec ia l softwa r e  awa r e  
o f  i ts p r es enc e .  In pa rt icu la r, it w i l l  not b e  s e en 
by DOS. Mos t sys t e ms w i l l NOT hav e dua l 
mon i to r  con fi gu ra t ions, and th is w il l  b e  d isp lay ed : 

V i d eo- S e co n d a r y  . . . . .  n / a  

Oth e rw is e ,  r e f e r  to V I D EO- PR J M A RY abov e. 

SECURIT Y 

Th e s tat e of passwo rd- S ecu r ity is shown 1n 
th is f i e ld. 

Fo r exa mp l e, S ecu r ity 
S ecu r ity 

Enab l e  
D isab l e  

A-2 1 



SYSTEM BIOS 

T YPEMATIC 

The p rog ra m ma ble powe rup "type matic" 
repeat rate is shown he re. Many values a re 
possi ble , up to 30 .0 cha racte rs pe r secon d .  

Note: This is only meaningful fo r A T -type 
key boa r ds .  

Typemat i c  D escr ip t ion  

D efau l t  N o  r a t e  programmed , speed  ap prox 1 0  cps  

30 . 0  30 cps  r a t e  i s  programmed 

VIDEO-PRIMAR Y 

In dicates the v i deo a dapto r wh ich will be In 
use when the syste m boots ( DOS) . 

V i d e o -P r i m ary D escr ip t ion  

Non e  Spe i c a l  Su pport , see  V I D EO menu 

M o n o c h ro m e  B/ W c ard 

C GA - Sno w  C GA, s l o w  access  d u e  to  " s n o w "  

C GA - Fast C GA, " s n o w "  i s n ' t  problem 

V / EGA- M o n o  Ad v an c ed Graph i c s ,  B / W  mon i tor  

V / EGA-C olor  Adv a n c e d  Graph ics , Co lo r moni tor  

A-20 

INSTALLING COMPONENTS 

S Y ST E M  B OA R D  J U M P E R  S E T T I N G  

The re a re a few ju mpe rs i n  the mothe r boa r d  
that a l low the use r to se lect the desi re d syste m 
con figu ration . The following ta bles show the 
function an d de fault settings o f  these ju mpe rs. 

P a s s w o r d  Se c u r i t y  J u m p e r  

This ju mpe r se r ves as a maste r de -select fo r 
the Powe rup and Setup Passwo r d  ent ry . The use r 
can p rog ra m the syste m to p ro mpt fo r a passwo r d  
du ring powe rup an d du ring ent ry to the Setup 
Utility . When secu rity is ena b le d, the co mpute r 

will deny powe rup access until the co r rect 
passwo r d  is p resente d .  An ala r m  wil l soun d i f  
th ree inco r rect passwo r ds a re p resente d. This 
featu re can be disa ble d, o r  the passwo r d  change d, 
via the BIOS Setup Utility. Please re fe r to the 
section on 'Secu rity Con figu ration Utility ' o f  
Setup Utility un de r Appen di x A fo r details. 

I J P l I Passwo r d  Secu rity 

1-2 Disa ble d * 

2- 3 Ena ble d 
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INSTALLING C OM PONENTS 

' C M O S  S e t u p '  R e s e t  J u m p e r  

S om etim es , impr op er s etup may caus e th e 
syst em t o  m a lfuncti on and y ou might n ot b e  abl e 
t o  c orr ect suc h pr ob l em with out cl earing th e 
entir e C M OS S etup . Th e purp os e of this jump er is 
f or th e us er t o  r es et th e C M OS S etup in cas e o f  
critic al err or occurr ed in th e S etup. Mak e sur e 
th at th e power is O F F  b e f or e  y ou d o  this 
op er ati on. Als o b e  certain that this jump er is r e 
install ed t o  its n orma l p ositi on a ft er r es etting th e 
C M OS S etup . 

Aft er th e C M OS S etup is c l ear ed , th e Setup 
will b e  l oad ed with th e BIOS d e fau lt valu e up on 
p ow er-up and y ou may c ontinu e t o  d efin e th e 
syst em c onfigur ati on as usua l. 

I J P2 I Functi on I 
1 -2 N orma l op erta i on * 

I 2 -3 R es et C M OS S etup 

• D efau l t  s e t t i n g  

3-10 
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SYSTEM BIOS 

BOOT SEQUENCE 

Sp eci fi es th e s elect ed ord er in wh ich th e 
disk (s) will be b o oted . 

Boot -Sequence  D escri p t i o n  

A :  1 s t  Try A:fi rs t ,  i f  f a i l u re ,  t ry C :  

C :  1 s t  Try C : fi rs t ,  i f  f a i l u r e ,  t ry A: 

Prompt Sc reen prompt for d ri v e  A: - D :  

KEYBOARD 

The k eyb oard typ e/prot oc o l  is sh o wn in this 
fi e ld. 

Eg , K eyb o ard ... A T  P C/ A T  typ e k eyb oard 
K eyb oard ..... X T  P C/X T typ e keyb oard 

NUMLOCK 

T h e  pr ogr ammab l e  p owerup Num L ock stat e 
is sh own in t his field. 

N ot e :  This is only m eaningfu l f or AT-typ e 
k eyb o ards . 

F or exampl e, Num L ock 
Num L ock 

Of f 
On 
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SYSTEM BIOS 

FIXED 80 ( C : )  

Indicates fix ed d is k  C :  typ e, st ep rat e 
enc od ing if n onstandard, and if "Translati on 
M od e" is in effect. The dr i ve "t ype " may be an y 
value fr om I t o  47, and is d epend ent on th e f ix ed 
d isk present in the s yst em. If this dri ve has m ore 
than 1024 cyl inders, a sp ecial feature " Translati on 
M ode" may be selected ( via F IX E D  m enu entr y) t o  
make use of the cyl ind ers i n  excess of 10 23. If 
selected, then " T" w ill be app ended t o  th e dri ve 
type number as a r em inder. An oth er sp ecial 
feature all ows the select i on o f  n on -standard step 
rates t o  gain h igher per f ormance . S elect i on of a 
n on-zer o steprate enc od ing is n on -standard, and as 
a r eminder , is sh own b etw een braces. 

Fixed 80 ( C ) D e s c r i p t i o n  

N / A  Fixed c o n t ro l l er  card not present  

No n e  D ri v e  t y p e  " 0" ,  n o  d rive  prese n t  

2 D ri v e  t y p e  " 2" ' no spec i al fe a t u res  

4 7 T  D r i v e  t y p e  " 4 7T" , Trans la t ion  M o d e  

8 { F }  D r i v e  t y p e  " 8 " I spec i a l St ep r a t e  

46T { E } D ri v e  t y pe " 4 6'" ' Trans !  a t e +  S te p r a t e  

FIXED 8 1  ( D: )  

See descr ipt i on o f  dri ve C :  field , ab o ve. 

A- 1 8  

INSTALLING COM PONENTS 

S Y ST E M  B OA R D  C O N N E CTO R S  

Under typ ical c onditi ons, these c onnect ors 
sh ould be c onnected t o  the ind icat ors and sw itches 
of the system un it. 

I Connector I Funct i on 

P I  Hardware reset con n e e  tor 
P2 Speaker connector 
P3 Turbo sw itch connector 

P4 Turbo L E D  connector 

P5 Power L E D  & Ext- Lock connector 

P6- P7 Power supply connector 

P8 External battery connector 
K BI Keyboard connector 

P in ass ignments of th e c onn ect ors ar c 
illustrated as f oll ows : 

P I - H a r d w a r e  R es e t  C o n n e c t o r  

I P in I Ass ignment 

I Selecti on Pin 
2 Gr ound 
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INSTALLING COMPONENTS 

P 2 - S p e a k e r  C o n ne c 1 o r  

I P i n  I A s s i g n m e n t  

I D a t a  o u t  

2 + 5  V d c  

3 G r o u n d  

4 + 5  V d c  

P 3 - Tu r b o  Switch C o n n e c 1 o r  

I P i n  I A s s i g n m e n t  

I S e l e c t i o n  P i n  

2 G r o u n d  

P 4 - Tu r b o  L E D  C o n n e c l o r  

I P i n  I A s s i g n m e n t  

I + 5  V d e  

2 L E D  s i g n a l  
1-----------
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SYSTEM BIOS 

L P T2 

L P TJ 

S e e  L P T I d e s c r i p t i o n  a b o v e .  

F L O P P Y  0 (A: ) 

I n d i c a t e s  f l o p p y  d r i v e  A :  t y p e  a n d s t e p  r a t e .  
T h e  " t y p e "  c a n  b e  3 6 0 K ,  1 . 2 M ,  7 2 0 K , o r  1 . 4 M . T h e  
" s t e p  r a t e "  i s  g i v e n  a s  a n  a m o u n t  o f  t i m e ( i n  
m i l l i s e c o n d s )  r e q u i r e d  f o r  t h e  r e a d / w r i t e h e a d  t o  
b e  m o v e d  t o  a n  a d j a c e n t  c y l i n d e r . T h e r e  a r e  t w o  
s t e p - r a t e  s e t t i n g s p o s s i b l e  f o r  e a c h  d r i v e t y p e ,  a 
s l o w  a n d  a f a s t  r a t e .  ( T h e  l o w e r  n u m b e r  i s  t h e  
f a s t e r  r a t e ,  a n d  p r o v i d e s i m p r o v e d  p e r f o r m a n c e ) .  

F l o p p y  0 ( A : )  D e s c r i p t i o n  

N / A  N o  c o n t r o l l e r  c a r d  f o u n d  

N o n e  C a r d  p r e s e n t  b u t  n o  d r i v e 

1 . 4 M  3 m S  3 . 5  i n c h  h i - c a p ,  f a s t  s t e p  

F L O P P Y  1 ( 8 : )  

S e e  d e s c r i p t i o n  o f  d r i v e A :  f i e l d ,  a b o v e .  
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SYSTEM B IOS 

MEMO R Y - TO T A L 

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

F o r  e x a m p l e , M e m o r y - T o t a l . . . . .  2 0 4 8 K 

C O M I  

I n d i c a t e s  i f  R S 2 3 2  s e r i a l  p o r t  C O M ! i s  
p r e s e n t , a n d  i t s  l / 0  a d d r e s s .  

C O M 2  

L P T J  

F o r  e x a m p l e ,  C O M I 

C O M ! 

n / a 
3 F 8 

C O M  I 2 F 8  

S e e  C O M ! d e s c r i p t i o n  a b o v e .  

I n d i c a t e s  i f  p a r a l l e l  ( p r i n t e r )  p o r t  L P T I  i s  
p r e s e s t ,  a n d i t s 1 / 0 a d d r e s s .  

A-16 

F o r  e x a m p l e ,  L P T l 
L P T l 
L P T I 
L P T I 

n / a  
3 B C 
3 7 8  
2 7 8  

• 

INSTALLING COMPON ENTS 

P 5 - P o w e r  L E D  & E x t - L o c k  C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I + 5  V d c  

2 K e y  

3 G r o u n d  

4 K e y b o a r d  i n  h i  b i t  

5 G r o u n d  

P 6 - P 7  - Po w e r  S u p p l y  C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I P OW E R  G O O D 

2 + 5  V d c  

3 + 1 2  V d c  

4 - 1 2  V d c  

5 G r o u n d  

6 G r o u n d  

I P i n  I A s s i g n m e n t  

I G r o u n d  

2 G r o u n d  

3 - 5  V d e  

4 + 5  V d c  

5 + 5  V d c  

6 + 5  V d e  
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INS TALLING COMPONENTS 

P 8 - E x t e r n a l  B a t t e r y  C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I + V d c  

2 n o t  u s e d  

3 G r o u n d  

4 G r o u n d  

K B  1 - K e y b o a rd C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I K e y b o a r d  c l o c k  

2 K e y b o a r d  d a t a  

3 S p a r e  

4 G r o u n d  

5 + 5  V d e  

3- 14 
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SYS TEM BIOS 

M E M O R Y - B A S E  

I n d i c a t e s  t h e  a m o u n t  o f  b a s e m e m o r y  ( b e l o w  
M e g a b y t e  b o u n d a r y )  c o n f i r m e d  t o  b e  i n  w o r k i n g  

o r d e r .  P o s s i b l e  r a n g e  i s  6 4 K  t o  6 4 0 K .  

MEMOR Y - E X TE N D E D  

I n d i c a t e s  t h e  a m o u n t  o f  e x t e n d e d  m e m o r y  

( a b o v e  I M e g a b y t e  b o u n d a r y )  f o u n d  t o  b e  i n  
w o r k i n g o r d e r . P o s s i b l e  r a n g e  i s  O K  t o  1 5 3 6 0 K .  

F o r  e x a m p l e , M e m o r y - E x t e n d e d  0 0 0 0 0 0  1 0 2 4 K  

MEMOR Y- S Y S TEM 

I n d i c a t e s  t h e  a m o u n t  o f  s p e c i a l  O E M  
m e m o r y  f o u n d  t o  b e  i n  w o r k i n g  o r d e r .  T y p i c a l l y , 
t h i s f i e l d  w i l l  b e  u n i m p l e m e n t e d  ( O K ) ,  o r  w i l l 
r e p r e s e n t  t h e  3 8 4 K  a v a i l a b l e  f o r  s h a d o w R A M o r  

r e l o c a t i o n  t o  t h e  E x t e n d e d  Me m o r y  p o o l .  

F o r  e x a m p l e , M e m o r y - S y s t e m  0 0 0 0 0  3 8 4 K  
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SYSTEM B IOS 

N P X  

N u m e r i c - C o p r o c e s s o r - E x t e n s i o n  t y p e  f o u n d  

I n  t h e  s y s t e m .  

N P X  D e s c r i p t i o n  

n l a  i f  n o n e  f o u n d  

8 0 3 8 7 S X  i f  ' 3 8 7 S X  

C P U  S P E E D  

T h e  p r o g r a m m a b l e  b o o t - t i m e  C P U  s p e e d  i s  
i n d i c a t e d  b y  t h i s  f i e l d .  

C P U  S p e e d  D e s c r i p t i o n  

L o w  i f  s l o w  s p e e d  

H i g h  i f  f a s t  s p e e d  

S H A D O W  R A M  

I n d i c a t e s  i f  a n y  p a r t  o f  t h e  ( 3 8 4 K ) R O M 
s p a c e  i s  m a p p e d  t o  s h a d o w  R A M . 

A- 14 

F o r  e x a m p l e ,  S h a d o w  R A M  
S h a d o w  R A M  
S h a d o w  R A M  

n / a  
E n a b l e  
D i s a b l e  

Chapter 4 
Tec h nical I nformatio n  

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

M E M O R Y  MAP PING 

I A d d ress  I I R a n ge II F u n c t i o n  I 
000000- OOO K - 5 1 2 K Sy�tem B o a r d  Me m o r y  
7 F F F F F  ( 5 1 2 K )  

0 80000- 5 1 2 K -640K System Boa r d  Me m o r y  
0 9 F F F F  ( 1 2 8 K )  

O A OOOO- 640K-768 K Disp la y B u f f e r  ( 1 2 8 K ) 
O B F F F F  

OCOOOO- 768 K -896K A d a p t o r  ROM I 
O D F F F F  S h a d o w  R A M  ( 1 2 8 K )  

O EOOOO- 896K -960 K Sys tem R OM I 
O E F F F F  S h a d o w  R A M  ( 64 K )  

O FOOOO- 960K - 1 024 K Sys tem B I OS R O M  I 
O F F F F F  S h a d o w  R A M  ( 64 K )  

I 00000- 1 024K-8 1 92 K  Sys tem Me m o r y  
7 F F F F F  

8 00000- 8 1 92K - 1 6 3 1 8 K  Sys tem Me m o r y  
F F F F F F  
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TECHNICAL INFORMATION 

1 / 0  A D D R E S S  MA P 

f / 0 A d d r e s s  M a p  o n  Sys t e m  B o a r d  

1 / 0  a d d r e s s  h e x  0 0 0  t o  O F F  a r e r e s e r v e d  f o r  
t h e  s y s t e m  b o a r d  I / 0 .  

A D D R ESS 
( H E X )  

000-0 I F  

020-0 3 F  

040-0 5 F  

060-06F 

070-07F 

080-09F 

O A O-OBF 

OCO-ODF 

O FO 

O F !  

OF8-0FF 

4 - 2  

D E V I C E  

D M A  Con t ro l l e r  I ,  8 2 3  7 

I n te r r u p t  Con t ro l l e r  I ,  8259 ,  Ma s ter  

T i m e r ,  8254  

K ey boa r d  Con t r o l l e r  

R ea l  T i m e  Clock ,  N M I  
( no n - ma s k a b l e  i n te r r u p t )  m a s k  

D M A  P a g e  Reg i s te r ,  7 4 LS6 1 2  

I n t e r r u p t  Co n t ro l l e r  2,  8259 

DMA Con t ro l l e r  2,  8 2 3 7  

C l e a r  Ma t h  Coprocessor B u s y  

R eset  Ma t h  Coprocessor 

Ma t h  Cop rocessor P o r t  

'-._../ 

SYS TEM B IOS 

( 1 ) S U M MA R Y U T I L IT Y  P A G E 

T h i s  P a g e s e r v e s a s  b o t h  a s u m m a r y  u t i l i t y  
a n d  a s  t h e  s i g n o n  s c r e e n  o f  t h e  S e t u p - U t i l i t y .  
M o s t  e v e r y  c h a r a c t e r i s t i c  o f  t h e  C o m p u t e r  c a n  b e  

v i e w e d  h e r e ,  b u t  e d i t i n g  t h e  f i e l d s  i s  n o t  
p e r m i t t e d  f r o m  t h i s  P a g e .  ( S h o u l d  a c o n f i g u r a t i o n  
c h a n g e  b e  d e s i r e d ,  s e l e c t  t h e  d e s i r e d  u t i l i t y b y  
m o v i n g  t h e  M e n u  c u r s o r ) .  E a c h  o f  t h e  f i e l d s  a r e 
d i s c u s s e d  b e l o w ,  a n d  a n  e x a m p l e  g i v e n  o f  h o w  
t h e y  m i g h t  a p p e a r :  

C P U  

T h e  t y p e a n d  " s t e p p i n g "  ( r e v i s i o n )  n u m b e r  
o f  t h e  C P U  i s  s h o w n .  

C P U  8038 6 S X -08 i n d i c ates  a ' 386SX , rev 08 processor c h i p  

M H ::: 

T h e  o s c i l l a t o r  f r e q u e n c y  d r i v i n g  t h e  C P U  
( m a x  s p e e d  i f  m u l t i - s p e e d ) .  

[ M h z  20 . 0  J i n d i c a tes 20 Meg a H e r t z  speed 
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SYSTEM BIOS 

E DIT- P A G E I U TI LIT I E S 

T h e r e  a r e c u r r e n t l y  1 2  u t i l i t i e s c o n t a i n e d  i n  

S e t u p , e a c h  a c c e s s i b l e  i n  a s e p a r a t e ,  d e d i c a t e d  
E d i t  P a g e .  A s  t h e  c u r s o r  i s  m o v e d h o r i z o n t a l l y  

a c r o s s  t h e  M e n u  L i n e , n e w  E d i t  P a g e s  a p p e a r i n  
t h e  E d i t  W i n d o w  w h i c h  c o r r e s p o n d  t o  t h a t  m e n u  
e n t r y . A q u i c k  s u m m a r y  o f  t h e  u t i l i t i e s  i s  g i v e n  
h e r e ,  a n d f u l l  d e s c r i p t i o n s  a r e g i v e n  1 n  t h e  
r e m a i n d e r  o f  t h i s  s e c t i o n .  

Ut i l i t y  D escription 

Su mmary The e n t ire  h ardw are / fe a t u re c o nfig i s  

s u m m arized 

Clock  Ti me ,  D at e ,  a n d  day l ight  Sav i n gs con fig u t i l i ty 

Video  V i d e o  c o n figurat ion  U t i l i t y  

Fl oppy Fl oppy D i sk  su bsystem conf igurat ion  u t i l i t y  

Fixed Fixed D i s k  s u bsystem c o n fig  and  fo rmat u t i l i ty  

Boot -Seq B o o t  sequence  c o nfigu r a t i o n  u t i l i ty  

Keyboard P o w e r u p  Nu mLock and Ty pemat ic  confi g u r a t i o n  

u t i l i t y  

Spe e d  C P U  speed conf igurat i o n  u t i l i ty 

Sh adow Sh adow RAM c o nfig and  adaptor  ROM d i s p l ay 

u t i l i t y  

D M A D MA t i m i n g  p arameters 

C h i pset  M e mory W ai t  St ates  and B u s  Speed Se l e c t i o n  

Sec u ri t y  P ass w o rd Sec u ri ty  configurat ion  u t i l i ty 

A-12 

TECHNICAL INFORMATION 

I / 0  a d d r e s s  h e x  1 0 0 t o  3 F F  a r e a v a i l a b l e  o n  
t h e  1 / 0  c h a n n e l .  

A D D R E S S  
( H E X )  

1 F0- 1 F 8  

200-207 

2 7 8-2 7 F  

2 F 8 - 2 F F  

300-3 1 F 

3 6 0- 3 6 F  

3 7 8 - 3 7 F  

3 8 0- 3 8 F 

3 A 0 -3 A F  

3 B0-3 B F  

3C0- 3 C F  

3 D 0- 3 D F  

3 F0- 3 F 7  

3 F8 - 3 F F  

I 
F i xed  D i s k  

G a m e  1 / 0  

D E V I C E  

Para l l e l  P r i n te r  P o r t  2 

Ser i a l  P o r t  2 

P ro t o t y pe Ca rd 

R eserved  

Para l l e l  P r i n te r  Port  I 

S DLC, b i s y n c h r o n o u s  2 

B i s y n c h ro n o us 1 

Mon o c h r o m e  D i s p l a y  a n d  P r i n te r  
A d a p t e r  

Rese r ved 

Color  G r a p h ics Mon i tor  A d a pter  

Disket te  Co n t ro l l e r  

Se r i a l  P o r t  I 
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TECHNICAL INFORMATION 

S Y S T E M  T I M E R S  

P a n t h e r - ! !  h a s  t h r e e  b u i l d - i n  p r o g r a m m a b l e  
t i m e r / c o u n t e r s d e f i n e d  a s  c h a n n e l s  0 t h r o u g h  2 :  

I C h a n n e l  0 II S y s t e m  T i m e r  I 
G a t e  0 T i e d  o n  

C l k  i n  0 1 . 1 9 0 M h z  O S C  

C l k  o u t  0 8 2 5 9  I R Q  0 

I 
C h a n n e l  I 

II 
R e f r e s h  R e q u e s t  

I G e n e r a t o r  

G a t e  I T i e d o n  

C l k  i n  I I .  I 9 0  M h z  O S C  

C l k  o u t  I R e q u e s t  R e f r e s h  C y c l e  

---

I I 
C h a n n e l  2 T o n e  G e n e r a t i o n  o f  I 

S p e a k e r  

G a t e  2 C o n t r o l l e d  b y  b i t  0 o f  
p o r t  h e x  6 1  P P I  b i t  

C l k  i n  2 1 . 1 9 0 M h z  O S C  

C l k  o u t  2 U s e d  t o  d r i v e  t h e  
s p e a k e r  

N o t e  C h anne l  1 i s  programmed to  genera te  a 1 5 - micro-second 

per iod s i g n a l .  
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E s o t e r i c  P r o m p t s  

A f e w  s p e c i a l - c a s e  p r o m p t s  a l s o  e x i s t .  

G e n e r a l l y , t h e y  s p e c i f t y  a r a n g e o f  n u m b e r s  o r  a 
p a r t i c u l a r  s e t  o f  A l p h a N u m e r i c  c h a r a c t e r s t h a t  
w i l l  b e  a c c e p t e d  i n  t h e  f i e l d .  F o r  e x a m p l e ,  t h e  
C L O C K  T i m e - O f - D a y  s u b f i e l d  a c c e p t s  A l p h a b e t i c  
" a "  a n d  " p "  t o  i n d i c a t e  a m  a n d  p m .  

T h e  S E C U R I T Y  u t i l i t y  r e q u i r e s  p r e s s i n g  
E N T E R  a f t e r  s e l e c t i n g a n e w  c o n f i g u r a t i o n .  T h i s  

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

D u e  t o  t h e  s e v e r i t y  o f  c o n s e q u e n c e s ,  t h e  
L O W - L E V E L - F O R M A T  f i e l d  c o l u m n w i t h i n  t h e  
F I X E D  d i s k  c o n f i g u r a t i o n  u t i l i t y c a n n o t b e  
a c c e s s e d  u n t i l  C T R L - F  i s  p r e s s e d .  P r e s s i n g  E S C  

w h i l e t h e  c u r s o r  i s  i n  t h a t  c o l u m n  w i l l  m o v e  i t  
s a f e l y  t o  a n o n - F o r m a t  c o l u m n  o n  t h e  s c r e e n .  
W h i l e  t h e  f o r m a t  i s  i n  p r o g r e s s ,  E S C  w i l l  
i m m e d i a t e l y  t e r m i n a t e ( a b o r t )  t h e  p r o c e s s .  
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+ - S C R OL L S  C HO IC E S  

S P A C E B A R + - T O  C H A N G E  

S P A C E B A R + - S C R O L L S  C HO I C E S  

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

w i t h i n  t h e  E d i t - P a g e  w h i c h  m a y  b e  c h a n g e d .  
S p a c e B a r  a n d  " + "  m a k e  v i s i b l e  ( s e l e c t )  o t h e r  

a v a i l a b l e  o p t i o n s .  T h e  o p t i o n s  a r e r o l l e d  t h r o u g h  
a l i s t  i n  t h e  f o r w a r d  d i r e c t i o n .  B a c k S p a c e  a n d " "  
r o l l  t h e  o p t i o n s  i n  r e v e r s e o r d e r .  

A-10 

TECHN ICAL INFORMATION 

T h e  8 2 5 4  T i m e r / C o u n t e r s  a r e t r e a t e d  b y  
s y s t e m  p r o g r a m s  a s  a n  a r r a n g e m e n t  o f  f o u r 

p r o g r a m m a b l e  e x t e r n a l  1 / 0  p o r t s .  T h r e e  a r e 
t r e a t e d  a s  c o u n t e r s  a n d  t h e  f o u r t h  i s  a c o n t r o l  
r e g i s t e r  f o r  m o d e  p r o g r a m m i n g .  
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S Y S T E M  I NT E R R U P T S  

S i x t e e n  l e v e l s  o f  s y s t e m  i n t e r r u p t s  a r e  

p r o v i d e d o n  P a n t h e r - 1 1 .  T h e  f o l l o w i n g  s h o w s  t h e  

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

Le v e l  

M i c r o p rocessor  N M I  

I n t e r r u p t  Co n t r o l l e r s  

C T L R  I 

l R Q O  
I R Q \ 

I R Q 2 -

I R Q 3  
I R Q 4  
I R Q 5 
I R Q 6  
I R Q 7  
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C T L R  2 

r
I R Q 8  
I R Q9 

� I R Q l O  
I R Q l l 
I R Q 1 2  
I R Q 1 3  
I R Q 1 4  
I R Q 1 5  

L_ 

F u n c t i o n  

Pa r i t y  o r  1 / 0  C h a n n e l  
C h e c k  

T i m e r  O u t p u t  0 
K e y boa rd 
( O u t p u t  B u ff e r F u l l )  
I n t e r r u p t  f r o m  C T L R  2 

R e a l - t i me C l oc k  I n t e r r u p t  
So f t w a re R e d i r e c t e d  t o  
I N T O A  H ( I R Q 2 )  
R e se r v e d 
R e s e r v e d  
R e s e r v e d  
Cop rocessor  
F i x e d  D i s k  Co n t r o l l e r  
Rese r v e d 

Se r i a l  P o r t  2 
Se r i a l  P o r t  I 
Pa ra l l e l  P o r t  2 
D i s k e t t e  Con t ro l l e r  
Pa r a l l e l  P o r t  I 

"-../ 

SYSTEM BIOS 

E S C  F O R  M E N U  

T h e  c u r s o r  i s  c u r r e n t l y  i n  t h e  E d i t - W i n d o w . 
E S C  ( o r  P g U p ) r e t u r n s  i t  t o  t h e  Me n u - L i n e . 
N o t e : t h e  n e w l y  e d i t e d  c o n f i g u r a t i o n  i s  n o t  y e t  
r e c o r d e d  t o  C M O S .  S e e  F l O  k e y  d e s c r i p t i o n  a b o v e .  

( UP / D O WN / L E F T/ R I G H T  

C U R SOR 

A R R O H' S )  MO VES 

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

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

( EN TE R ) TO E D I T  

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

w i l l  r e s t o r e  t h e  f i e l d  t o  i t s p r e - e d i t  s t a t e  a n d t h e  
b l i n k i n g u n d e r l i n e  w i l l  d i s a p p e a r . E N T E R  w i l l  
f i n a l i z e t h e  e d i t  a n d  t h e  b l i n k i n g  u n d e r l i n e  w i l l  
d i s a p p e a r .  A l l  " e d i t - m o d e "  k e y s t r o k e s a r e 
p r o m p t e d .  
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P r o m p t -L i n e  T e x t  

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

FlO TO R EC O R D  A ND E X I T  

P r e s s  F l O  t o  r e c o r d  t h e  n e w  c o n f i g u r a t i o n  t o  
C M O S ,  a n d  t e r m i n a t e t h e  S e t u p  s e s s i o n .  T h e  
s y s t e m  w i l l  p r o c e e d  t o  b o o t - u p .  

H O ld E  E N D  ( L E F T/ R I G H T  A R R O WS )  M O VES 

C U R SOR 

T h e  M e n u - c u r s o r c a n be  
to  t h e  f i r s t  e n t r y ,  l a s t  
l e f t w a r d / r i g h t w a r d  e n t r y .  

( E N TE R ) TO S E L E C T  

m o v e d  r e s p e c t i v e l y  
e n t r y ,  o r  n e x t  

T h e  M e n u - c u r s o r  c u r r e n t l y  i l l u m i n a t e s  a n  
e n t r y ,  s u c h  a s  C L O C K , V I D E O ,  F L O P P Y ,  e t c . ,  a n d  
t h e  E d i t - W i n d o w  c u r r e n t l y  s h o w s  t h e  
c o n f i g u r a t i o n  r e l a t e d  t o  t h a t  M e n u  e n t r y .  P r e s s  
E N T E R  t o  c o m m e n c e e d i t i n g t h a t  E d i t  P a g e .  T h e  
c u r s o r  w i l l  m o v e  f r o m  t h e  M e n u - L i n e  i n t o  t h e  
E d i t - P a g e ,  u p o n  t h e  f i r s t  e d i t a b l e  f i e l d .  
N o t e : P g D n  k e y  c a n  b e  u s e d  i n s t e a d  o f  E N T E R  i n  
t h i s  c o n t e x t . 
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DI R E CT M E MO R Y  AC C E S S  (D MA) 

P a n t h e r - 1 1  s u p p o r t s  s e v e n D M A  c h a n n e l s . 

I C h a n n e l  I F u n c t i o n  

0 S p a r e  ( 8  b i t  t r a n s f e r )  

I S D L C  ( 8  b i t  t r a n s f e r )  

2 F l o p p y  D i s k  ( 8  b i t  t r a n s f e r )  

3 S p a r e  ( 8  b i t  t r a n s f e r )  

4 C a s c a d e  f o r  D M A  C o n t r o l l e r  I 

5 S p a r e  ( I  6 b i t  t r a n s f e r )  

6 S p a r e  ( I  6 b i t  t r a n s f e r )  

7 S p a r e  ( 1 6  b i t  t r a n s f e r )  
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T h e  f o l l o w i n g  s h o w s t h e  a d d r e s s e s  f o r  t h e  

p a g e  r e g i s t e r .  

I P a g e  R e g i s t e r  I 1 / 0 A d d r e s s  ( H E X )  

D M A  C h a n n e l  0 0 0 8 7 

D M A  C h a n n e l  I 0 0 8 3 

D M A  C h a n n e l  2 0 0 8 1 

D M A C h a n n e l  3 0 0 8 2  

D M A  C h a n n e l  5 0 0 8 8  

D M A  C h a n n e l  6 0 0 8 9  

D M A  C h a n n e l  7 0 0 8 A  

R e f r e s h  0 0 8  F 
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SYSTEM BIOS 

MR BIOS (tm) Copyright (c) 1 99 1 ,  Microid Research Ver l .OF Port OPTI317 

< --- More First -Aid Speed Shadow D MA Chipset Security 

Certain PC design advances may reveal/cause difficulties with existing 

software. These special options may correct/enhance system operation. 

Novell Keyboard Management . No 

A20-Gate Always Enabled No 

FlO to Record and Exit  < --- to Select Home End Moves Cursor 
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MR BIOS ( tm) Copyright (c)  1991 , Microid Research Ver l .OF Port OPTI31 7 

Summary Clock Video Floppy Fixed Boot -Seq Keyboard More--::j 
CPU Type . . . . . . . . . . . . . . . . . . . . . . . . .  386SX -08 

CPU MHz . 

Boot Speed . . . . . . . . ..... . . . . . . . . . .  . 

20 .0 

High 

Coprocessor . . . . . . ....... ...... . . . . . .... 387SX 

RAM Cache . . . . . . . . . . ....... . . ... . . . . . .  n / a  

Shadow RAM . . . . . . . . . . ........... . .  Enable 

Memory -Base . . . . . . . . . . . . . . . .... . . . . . . .  640K 

Memory -Extended . . . . .  

Memory-System 

1 280K 

. 1 28K 

Memory- Tot al . . . . . . ........... . . . . .  2048K 

COM l  . .  3F8 1 LPT l . . . . .  378 

COM 2  . . . . . . . ' n / a  I LPT2 . . . . . . . . n / a  

COM3 . . . . . .  n / a  I LPT3 . . . . . .  n/a  

COM4 . . . . . . . . . .  n / a  I LPT4 . . . . . . . .  n / a  

F lO t o  Record and Exit 
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Floppy 0 (A:) . . .  1 . 2M 3mS 

Floppy 1 (B:) . . . . . . . . . . .  360K 4mS 

Fixed 80 ( C : )  

F ixed 8 1  ( D : )  

. . . . .  Type 1 7  

. . . .  Type 1 7  

Boot Sequence . . .  . . . . . . .  C :  1st 

Cold -Boot DeJoy . . . . . . . . . . . . . . . . . .  0 Sec 

Keyboard . . . . . . . . . . . . . . . . .  . 

NumLock . 

. . . .  AT 

. . . . . .  On 

Typematic . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.0 

Video-Primary . . . . . .  V / EGA- Color 

Video-Secondary . . . . . . . . . . . . . . . . . . . .  n/a  

Security . . .  D isable 

Home End Moves Cursor 

TECHNICAL INFORMATION 

R EAL TI M E  CLO C K  AN D C M OS R A M  

R e a l  t i m e c l o c k  i s  b u i l d - i n f o r  m a i n t a i n i n g 
t h e  t i m e a n d  d a t e .  T h i s s u b s y s t e m  a l s o  c o n t a i n s 
114 b y t e s  o f  R A M  i n  a d d i t i o n  t o  t h e  
C l o c k / C a l e n d e r . T h e  C l o c k /C a l e n d a r  i n f o r m a t i o n  
a n d  R A M  a r e k e p t  a c t i v e  b y  c o n n e c t i n g  t h e  d e v i c e 

t o  a n  e x t e r n a l  b a t t e r y  w h e n  s y s t e m  p o w e r  i s  
t u r n e d o f f .  U p o n  y o u  t u r n  t h e  s y s t e m  p o w e r  o n ,  
C M O S  w i l l  l o a d  t h e  r e c o r d e d c o n f i g u r a t i o n  i n t o 
t h e  s y s t e m  s o  t h a t  t h e  s y s t e m  c a n f u n c t i o n  i n  t h e  
r i g h t  t r a c k  w i t h  t h e  e q u i p p e d  d e v i c e s .  H o w e v e r ,  
i f  y o u  h a v e n o t  c o n f i g u r e d  t h e  C M O S ,  o r  t h e  
b a t t  e r y w h i c h s u p p-o r t  s t h e p o w e r t o t h e C M 0 S i s 
w e a k e n ,  y o u  n e e d  t o  r e d e f i n e  t h e  n e c e s s a r y  
p a r a m e t e r s w h e n e v e r  t h e  s y s t e m  i s  b o o t  u p . T h e  
f o l l o w i n g  p a g e s h o w s  t h e  C M O S  R A M  a d d r e s s e s  . 
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C M O S  R A M  A D D R E S S  M A P  

I 

4-10 

A d d resses I Desc r i p t i o n  

00-0D * R e a l - t i me c lock  i n forma t i o n  

O E  * D i a g n o s t i c  s t a t u s  b y te 

O F  * S h u td o w n  sta t u s  b y te 

1 0  D i s k e t te d r i ve t y pe by te  
- d r i v es A a n d B 

I I  R eser ved 

1 2  F i x ed d i s k  t y pe byte  
- d r i v es C and D 

1 3  R es e r v ed 

1 4  E q u i p m e n t  b y t e  

1 5  L o w  base memory  by te  

1 6  H i gh base memory  b y te 

1 7  L o w  e x p a n s i o n  memory b y t e  

1 8  H i g h  e x p a n s i o n  memory b y t e  

1 9- 2 D  R eserved 

2 E - 2 F  2 -by te  CMOS c h e c k s u m  

3 0  * Low e x pa n s i o n  m e m o r y  b y t e  

3 1  * H i g h  e x pa n s ion  memory b y te 

3 2  * D a t e  cen t u r y  byte  

33  * I n fo r m a t i o n  f l a gs 
( se t  d u r i ng power  o n )  

3 4 - 7 F  User  R AM (S ta n d b y )  

These bytes are not included i n  the checksum calculation and are not 

part of the configuration record. 

" 

..._/ 

SYSTEM BIOS 

W h i l e  t h e  u t i l i t y  i s  a c t i v a t e d ,  a l l  k e y s t r o k e s  
r e q u i r e d  t o  a c c o m p l i s h  t h e  e d i t  a r e i n d i c a t e d  

o n  t h e  P R O M P T - L I N E , d i s c u s s e d  n e x t .  

( 4 )  P r o m p t  Li n e  

T h e  S e t u p - U t i l i t y  i s  d e s i g n e d  t o  b e  u s a b l e  

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

p r o v i d e d o n  t h i s  l i n e ,  a n d  t h a t  l i s t  i s  u p d a t e d  
o n  a k e y s t r o k e  b y  e y s t r o k e  b a s i s . E v e n  a n  

u n f a m i l i a r  u s e r  s h o u l d  b e  a b l e  t o  m a n e u v e r  
a r o u n d  a n d  s u c c e s s f u l l y  c o n f i g u r e t h e  s y s t e m ,  
u p o n .r e a  I i z a t i o n t h a t t h i s P R 0 M P T L I N E I i n e 
u p d a t e s  d y n a m i c a l l y  p e r  k e y s t r o k e .  

D e p e n d i n g  o n  B I O S v e r s i o n ,  a m e n u  s i m i l a r  
t o  n e x t  p a g e w i l l  b e  s h o w n  u p o n  t h e  S E T U P  i s  
i n v o k e d .  
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o r  r i g h t w a r d t o  h i g h l i g h t  a d e s i r e d  e n t r y .  A s  
t h e  c u r s o r  i s  m o v e d  f r o m e n t r y  t o  e n t r y ,  t h e  
E d i t - P a g e ( s e e  # 3  b e l o w )  i s  s i m u l t a n e o u s l y  
u p d a t e d  t o  s h o w  t h e  c o r r e s p o n d i n g  
c o n f i g u r a t i o n  u t i l i t y .  W h e n  E N T E R  i s  
p r e s s e d ,  t h a t  u t i l i t y  w i l l  be  i n v o k e d  w i t h i n  t h e  
E d i t - P a g e w i n d o w .  T h e  c u r s o r  l e a v e s  t h e  
M e n u - L i n e ,  a n d r e a p p e a r s  u p o n  t h e  f i r s t  
e d i t a b l e  f i e l d  w i t h i n  t h e  u t i l i t y .  B e c a u s e 
t h e r e  a r e  m o r e  u t i l i t y  n a m e s  t h a n  c a n b e  f i t  
o n t o  t h e  M e n u  L i n e ,  o n l y  a s u b s e t  o f  t h e  
e n t i r e m e n u  i s  d i s p l a y e d .  T h e  r i g h t m o s t  e n t r y  
d i s p l a y s " M o r e - - > " ,  a n d  a n  a t t e m p t  t o  m o v e  t h e  
c u r s o r  o n t o  i t  c a u s e s  a n e w  p o r t i o n  o f  t h e  
m e n u  t o  b e  r e v e a l e d .  T h i s n e w  s e c t i o n  b e g i n s  
w i t h  " < - - M o r e " ,  a l l o w i n g l e f t w a r d c u r s o r  
m o v e m e n t  b a c k  t o  t h e  o r i g i n a l  m e n u .  

( 3 )  E d i t  P a g e  

A-4 

T h i s  " w i n d o w "  d i s p l a y s  t h e  u t i l i t y w h o s e  t i t l e  

i s  i l l u m i n a t e d  o n  t h e  M e n u  L i n e  ( #2 a b o v e ) .  
A s  a l r e a d y  e x p l a i n e d ,  t h e  u t i l i t y  b e c o m e s  
a c t i v a t e d  b y  p r e s s i n g  E N T E R  ( o r  P g D n ) ,  a n d 
t h e  c u r s o r  a p p e a r s  o n  a n  e d i t a b l e  f i e l d  w i t h i n  
t h i s E d i t - P a g e .  T o  f u r t h e r  d i s t i n g u i s h  t h a t  
t h i s  u t i l i t y i s  a c t i v e ,  t h e  M e n u - L i n e  i s  e r a s e d  

w i t h  o n l y  t h i s u t i l i t y ' s  t i t l e r e m a i n i n g .  U n t i l  
e x i t e d  ( b a c k  t o  t h e  M e n u ) , a l l  f i e l d s  w i t h i n  
t h i s E d i t - P a g e a r e a c c e s s i b l e  f o r  e d i t i n g .  
D e a c t i v a t i o n  o f  t h e  u t i l i t y  o c c u r s  w h e n  P g U p  
i s  p r e s s e d .  T h e  M e n u - L i n e i s  r e d i s p l a y e d  a n d 
t h e  c u r s o r l e a v e s  t h e  E d i t - P a g e ,  r e a p p e a r i n g  o n  

t h e  M e n u - L i n e .  

TECH NICAL I NFORMATION 

R E A L  T I M E  C L O C K  I N F O R M A T I O N  

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

I B y t e I F u n c t i o n  A d d r e s s  

0 S e c o n d s  0 0  

I S e c o n d  a l a r m  0 1  

2 M i n u t e s  0 2  

3 M i n u t e a I a  r m  0 3  

4 H o u r s 0 4  

5 H o u r  a l a r m  0 5  

6 D a y  o f  w e e k 0 6  

7 D a t e o f  m o n t h  0 7  

8 M o n t h  0 8  

9 Y e a r  0 9  

I 0 S t a t u s  R e g i s t e r  A O A  

1 I S t a t u s  R e g i s t e r  B O B  

1 2  S t a t u s  R e g i s t e r  c o c  

I 3 S t a t u s  R e g i s t e r  D O D  
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TECHNICAL INFORMATION 

S Y ST E M  E X P AN S I ON B U S 

P a n t h e r - l l  p r o v i d e s  s i x  e x p a n s i o n  s l o t s ,  f o u r  
o f  w h i c h  a r e 1 6 - b i t  a n d  t w o  a r e 8 - b i t  e x p a n s i o n  
s l o t .  

T h e  I / 0 c h a n n e l  s u p p o r t s :  

* I / 0  a d d r e s s  s p a c e f r o m  h e x  1 0 0 t o  h e x  3 F F  

* S e l e c t i o n  o f  d a t a a c c e s s ( e i t h e r  8 o r  1 6  b i t )  

* 24  b i t  m e m o r y  a d d r e s s e s  ( 1 6 M B )  

* I n t e r r u p t s  

* D M A  c h a n n e l s  

* M e m o r y  r e f r e s h  s i g n a l  

4 -1 2  

.._.., 

SYSTEM BIOS 

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

s i n g l e  u t i l i t y . 

T h e  S e t u p  s c r e e n  i s  b r o a d c a s t  s i m u l t a n e o u s l y  
t o  b o t h  C R T  s r e g a rd I e s s o f  C M 0 S s e t t  i n g s ,  s o  i t  

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

( 1 ) C o p y r i g h t / O E M  B a n n e r  

o n  t h e  t o p  t w o  l i n e s .  T h e  B I O S v e r s i o n  
n u m b e r  a n d O E M  P o r t i n g  d e s c r i p t i o n  a l s o  
a p p e a r i n  t h i s  f i e l d .  

D i r e c t l y  b e l o w  t h e  C o p y r i g h t / G E M  b a n n e r ,  a 
t h r e e - s e g m e n t  g r a p h i c w i n d o w  i s  d i s p l a y e d  

w h i c h  c o n s u m e s  t h e  r e m a i n i n g 2 3  l i n e s  o f  t h e  
s c r e e n .  A M e n u  r e s i d e s o n  t h e  t o p  l i n e ,  a 
d y n a m i c k e y s t r o k e  P r o m p t  i s  f o u n d  o n  t h e  
b o t t o m  l i n e ,  a n d  t h e  r e m a t r1 1 n g r e g i o n  i s  
r e f e r r e d  t o  a s  t h e  E d i t  P a g e :  

(2) Me n u  L i n e  

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

c u r s o r  i s  p r e s e n t  w h i c h  c a n  b e  m o v e d  l e f t w a r d 
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SYSTEM BIOS 

S E T U P  U T I L I T Y  D E S C R I P T I O N  

A S e t u p  U t i l i t y  i s  i n c o r p o r a t e d  i n t o t h e  
B I O S  w h i c h  a l l o w s t h e  u s e r  t o  v i e w t h e  s y s t e m  
c o n f i g u r a t i o n ,  a n d  t o  s e l e c t  a v a r i e t y  o f  
p o w e r u p / r u n t i m e o p t i o n s . 

E n t r a n c e  t o  S e t u p  c a n  o c c u r  i n  t h r e e  w a y s :  

( I) A c o n f i g u r a t i o n  c h a n g e  d e t e c t e d  d u r i n g  P O S T  
f o r c e s  e n t r a n c e ,  o r  

( 2 )  E S C  i s  p r e s s e d  d u r i n g  c o l d - b o o t ,  o r  
( 3 )  C T R L + A L  T + E S C  i s  p r e s s e d  t o  w a r m - b o o t  i n t o  

S e t u p . 

W i t h  t h e  e x c e p t i o n  o f  a f e w  s p e c i a l  f e a t u r e s  
( e g ,  l o w  l e v e l  f o r m a t ) ,  t h e  S e t u p  U t i l i t y  i s  n o t h i n g 
m o r e  t h a n  a n  i n t e r a c t i v e ,  m e n u - d r i v e n  e d i t o r  f o r  
t h e  s y s t e m  C M O S .  A f t e r  a n  i n i t i a l  C M O S  
c o n f i g u r a t i o n  s e s s i o n  i n  S e t u p , t h e  s y s t e m  w i l l  b e  
a b l e  t o  p o w e r u p  a n d w a r m b o o t  w i t h o u t  a n y  

f u r t h e r  a s s i s t a n c e  f r o m  S e t u p . T h e  t y p i c a l  e n d  
u s e r  w i l l  r a r e l y  ( i f  e v e r )  a c c e s s  Se t u p  a g a i n , 
u n l e s s  h a r d w a r e i s  c h a n g e d  o r  C M O S  i s  c o r r u p t e d  
b y  a r u n a w a y  p r o g r a m .  

T h e  S e t u p  u t i l i t y  g i v e s  t h e  a p p e a r a n c e  o f  
b e i n g  a s i n g l e  a p p l i c a t i o n  p r o g r a m ,  b u t  i s  a c t u a l l y  
c o m p r i s e d  o f  a g r o u p  o f  s e p a r a t e ,  d e d i c a t e d  
u t i l i t i e s  ( " s c r e e n s " ) .  A d i f f e r e n t  u t i l i t y  e x i s t s  f o r  
e a c h  o f  t h e  s u b s y s t e m s  w h i c h  r e q u i r e  
c o n f i g u r a t i o n .  E a c h  s u c h  u t i l i t y  i s  d e s i g n e d t o  

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

A-2 

TEC HNICAL INFORMATION 

T h e  f o l l o w i n g  f i g u r e  s h o w s  t h e  p i n  
n u m b e r i n g f o r  1 / 0  c h a n n e l  c o n n e c t o r s  J A I  t o  J A 6 .  

R E A R  P A N E L  

8 1  A 1  

8 1 0  A 1 0 

8 2 0  A20 

8 3 1 A3 1 

C O M P O N E N T  S I D E  
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TECHNICAL INFORMATION 

T h e  f o l l o w i n g  f i g u r e s h o w s  t h e  p i n  
n u m b e r i n g  f o r  1 / 0  c h a n n e l  c o n n e c t o r s J B 1 - J B 4 .  

R EA R  PAN E L  

0 1  C 1  

0 1 0 C 1 0 

0 1 8 C 1 8 

C O M P O N E NT S I D E  

4 - 1 4  

<) 
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Appendix A 

System B I O S 

A l l  m i c r o c o m p u t e r  s y s t e m s  u s e a B a s i c  I n p u t  
O u t p u t  S y s t e m .  T h i s  i s  s o f t w a r e t h a t  h a s  b e e n  
p e r m a n e n t l y  r e c o r d e d  i n  a R O M ( R e a d  O n l y  

M e m o r y )  c h i p  a n d  f u n c t i o n s  a s  t h e  b a s i c  p o i n t  o f  
c o m m u n i c a t i o n  b e t w e e n  t h e  s y s t e m  b o a r d  a n d  t h e  
r e s t  o f  t h e  c o m p u t e r .  

T h e  B I O S  p r o v i d e s  a n  o p e r a t i o n a l  i n t e r f a c e  
t o  t h e  s y s t e m  a n d  r e l i e v e  t h e  p r o g r a m m e r  f r o m  

w o r r y i n g a b o u t  t h e  c h a r a c t e r i s t i c s o f  h a r d w a r e  
d e v i c e s .  T h u s ,  h a r d w a r e  m o d i f i c a t i o n s  a n d  
e n h a n c e m e n t s b e c o m e  t r a n s p a r e n t t o  u s e r ' s  
p r o g r a m s ,  a c c e s s  t o  B I O S i s  t h r o u g h  t h e  p r o g r a m  

i n t e r r u p t s  o f  t h e  m i c r o p r o c e s s o r .  E a c h  B I O S  e n t r y  
p o i n t  i s  a v a i l a b l e  t h r o u g h  i t s  o w n  i n t e r r u p t .  

U p o n  y o u  t u r n o n  t h e  po w e r  o f  y o u r  s y s t e m ,  
i t  w i l l  g o  t h r o u g h  a s e l f - t e s t  r o u t i n e  w h i c h  c h e c k s  

a l l  o f  i t s i n t e r n a l  d e v i c e s .  Co m p l e t e  t e s t i n g s w i l l  
b e  c a r r i e d  o u t  o n  t h e  C P U ,  b a s e  6 4 0 K  R A M , 
e x t e n d e d  R A M, R O M ,  s y s t e m b o a r d ,  C M O S  
m e m o r y ,  v i d e o c o n t r o l l e r s ,  p a r a l l e l  a n d  s e r i a l  
s u b s y s t e m s ,  f l o p p y  a n d  f i x e d  d i s k  s u b s y s t e m s  a n d  
t h e  k e y b o a r d .  

W h e n  t h e  s e l f - t e s t  i s  co m p l e t e d ,  t h e  s y s t e m  

w i l l  s e a r c h  f o r  t h e D O S  ( d i s k  o p e r a t i n g  s y s t e m )  
s y s t e m  f i l e  i n  d r i v e  A .  I f  n o  s y s t e m  d i s k e t t e  i s  
p u t  i n  d r i v e  A ,  i t  w i l l  c h e c k  t h e  f i x e d  d i s k  ( i f  
i n s t a l l e d ) . 

A-1 



TECHNICAL INFORMATION TECHNICAL INFORMATION 

I / 0  C h a n n e l  ( D - S i d e } T h e  f o l l o w i n g  t a b l e s  s u m m a r i z e p i n  
a s s i g n m e n t s f o r  t h e  1 / 0  c h a n n e l  c o n n e c t o r s .  

I I / 0 P i n  I S i g n a l  N a m e I 1 / 0 I 
D l  - M E M  C S I 6  I I j O  C h a n n e l  ( A - Sid e )  
0 2  - I / 0  C S I 6  I 
0 3  I R Q  I 0 I 
0 4  I R Q  I I  I 
0 5  I R Q  1 2  I 
0 6  I R Q  1 5  I 
0 7  I R Q  1 4  I 
0 8  - D A C K O  0 
0 9  D R Q O I 

D I O  - D A C K 5  0 
D 1 1  D R Q 5  I 
0 1 2  - D A C K 6  0 
0 1 3  D R Q 6 I 
0 1 4  - D A C K  7 0 

I I / 0 P i n  I S i g n a l N a m e  I l / 0 I 
A I  - I / 0 C H  C K  I 
A 2  S D 7  I / 0 
A 3  S D 6  I / 0  
A 4  S D 5  I / 0 
A 5  S D 4  I / 0  
A 6  S D 3  I / 0  
A 7  S D 2  1 / 0  
A 8  S D I l / 0  
A 9  S D O  1 / 0 

0 1 5  D R Q 7  I 
0 1 6  + 5  V d c  P o w e r  
0 1 7  - M A S T E R  I 

A I O - I / 0  C H  R O Y I 
A l l A E N  0 
A 1 2  S A  1 9  l / 0  

0 1 8  G N D  G r o u n d  A 1 3  S A  1 8  I / 0 
A 1 4  S A  1 7  I / 0 
A 1 5  S A  1 6  I / 0 
A I 6  S A  1 5  I / 0 
A 1 7  S A I 4  1 / 0  
A 1 8  S A  1 3  1 / 0 
A 1 9  S A  1 2  1 / 0  
A 2 0  S A  I I  1 / 0 
A 2 1  S A I O  1 / 0 
A 2 2  S A 9  1 / 0  
A 2 3  S A 8  1 / 0  
A 2 4  S A 7  I / 0  
A 2 5  S A 6  I / 0 
A 2 6 S A 5  I / 0 
A 2 7  S A 4  1 / 0  
A 2 8  S A 3  I / 0 
A 2 9 S A 2  I / 0  
A 3 0 S A l I / 0  
A 3 1  S A O  1 / 0  
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TECHNICAL I NFORMATION TECHNICAL I NFORMATION 

f / 0  C h a n n e l  ( 8 - S i d e ) I / 0  C h a n n e l  ( C - S i d e ) 

I 1 / 0  P i n  I S i g n a l  N a m e I 1 / 0 I + I 1 / 0  P i n  I S i g n a l  N a m e I I / 0 I 
8 1  G N D  G r o u n d  C l  S B H E I / 0 
8 2  R E S E T  D R  V I p C 2  L A 2 3  I / 0 
8 3  + 5  V d e  P o w e r  C 3  L A 2 2  1 / 0 
8 4  I R Q 9 I C 4  L A 2 1 I / 0 
8 5  - 5  V d e  P o w e r  C 5  L A 2 0 1 / 0 
8 6  D R Q 2  r C 6  L A  1 9  1 / 0 
8 7  - I 2  V d e  P o w e r  C 7  L A  I 8 1 / 0 
8 8  o w s  I C 8  L A  I 7 I / 0 
8 9  + I  2 V d e  P o w e r  C 9  - M E M R  1 / 0  

8 1 0  G N D  G r o u n d  C I O  - M E M W 1 / 0  
8 1 1 - S M E M W  0 C I  I S D 8  1 / 0  
8 I 2 - S M E M R  0 C l 2  S D 9 1 / 0 
8 1 3  - r o w  1 / 0 C l 3  S D  1 0  1 / 0 
8 1 4  - l O R  1 / 0 c 1 4  S O i l  1 / 0 
8 1 5  - D A C K 3  I c 1 5  S D  1 2  1 / 0 
8 1 6  D R Q 3  0 c 1 6  S D  1 3  1 / 0 
8 1 7  - D A C K  I l C l 7  S D  1 4  1 / 0 
8 1 8  D R Q I 0 C l 8  S D  1 5  1 / 0 
8 1 9  - R e f r e s h  I / 0 
8 2 0  C L K  0 
8 2 I I R Q 7  I 
8 2 2  I R Q 6  I 
8 2 3  I R Q 5  l 
8 2 4  I R Q 4 I 
8 2 5  I R Q 3  I 
8 2 6  - D A C K 2  0 
8 2 7  T / C  0 
8 2 8  B A L E  0 r 
8 2 9  + 5  V d e  P o w e r  
8 3 0  o s c  0 ) 
8 3  I G N D G r o u n d  

""" 
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f / 0  C h a n n e l  ( 8 - S i d e ) I / 0  C h a n n e l  ( C - S i d e ) 

I 1 / 0  P i n  I S i g n a l  N a m e I 1 / 0 I + I 1 / 0  P i n  I S i g n a l  N a m e I I / 0 I 
8 1  G N D  G r o u n d  C l  S B H E I / 0 
8 2  R E S E T  D R  V I p C 2  L A 2 3  I / 0 
8 3  + 5  V d e  P o w e r  C 3  L A 2 2  1 / 0 
8 4  I R Q 9 I C 4  L A 2 1 I / 0 
8 5  - 5  V d e  P o w e r  C 5  L A 2 0 1 / 0 
8 6  D R Q 2  r C 6  L A  1 9  1 / 0 
8 7  - I 2  V d e  P o w e r  C 7  L A  I 8 1 / 0 
8 8  o w s  I C 8  L A  I 7 I / 0 
8 9  + I  2 V d e  P o w e r  C 9  - M E M R  1 / 0  

8 1 0  G N D  G r o u n d  C I O  - M E M W 1 / 0  
8 1 1 - S M E M W  0 C I  I S D 8  1 / 0  
8 I 2 - S M E M R  0 C l 2  S D 9 1 / 0 
8 1 3  - r o w  1 / 0 C l 3  S D  1 0  1 / 0 
8 1 4  - l O R  1 / 0 c 1 4  S O i l  1 / 0 
8 1 5  - D A C K 3  I c 1 5  S D  1 2  1 / 0 
8 1 6  D R Q 3  0 c 1 6  S D  1 3  1 / 0 
8 1 7  - D A C K  I l C l 7  S D  1 4  1 / 0 
8 1 8  D R Q I 0 C l 8  S D  1 5  1 / 0 
8 1 9  - R e f r e s h  I / 0 
8 2 0  C L K  0 
8 2 I I R Q 7  I 
8 2 2  I R Q 6  I 
8 2 3  I R Q 5  l 
8 2 4  I R Q 4 I 
8 2 5  I R Q 3  I 
8 2 6  - D A C K 2  0 
8 2 7  T / C  0 
8 2 8  B A L E  0 r 
8 2 9  + 5  V d e  P o w e r  
8 3 0  o s c  0 ) 
8 3  I G N D G r o u n d  

""" 
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TECHNICAL INFORMATION TECHNICAL INFORMATION 

I / 0  C h a n n e l  ( D - S i d e } T h e  f o l l o w i n g  t a b l e s  s u m m a r i z e p i n  
a s s i g n m e n t s f o r  t h e  1 / 0  c h a n n e l  c o n n e c t o r s .  

I I / 0 P i n  I S i g n a l  N a m e I 1 / 0 I 
D l  - M E M  C S I 6  I I j O  C h a n n e l  ( A - Sid e )  
0 2  - I / 0  C S I 6  I 
0 3  I R Q  I 0 I 
0 4  I R Q  I I  I 
0 5  I R Q  1 2  I 
0 6  I R Q  1 5  I 
0 7  I R Q  1 4  I 
0 8  - D A C K O  0 
0 9  D R Q O I 

D I O  - D A C K 5  0 
D 1 1  D R Q 5  I 
0 1 2  - D A C K 6  0 
0 1 3  D R Q 6 I 
0 1 4  - D A C K  7 0 

I I / 0 P i n  I S i g n a l N a m e  I l / 0 I 
A I  - I / 0 C H  C K  I 
A 2  S D 7  I / 0 
A 3  S D 6  I / 0  
A 4  S D 5  I / 0 
A 5  S D 4  I / 0  
A 6  S D 3  I / 0  
A 7  S D 2  1 / 0  
A 8  S D I l / 0  
A 9  S D O  1 / 0 

0 1 5  D R Q 7  I 
0 1 6  + 5  V d c  P o w e r  
0 1 7  - M A S T E R  I 

A I O - I / 0  C H  R O Y I 
A l l A E N  0 
A 1 2  S A  1 9  l / 0  

0 1 8  G N D  G r o u n d  A 1 3  S A  1 8  I / 0 
A 1 4  S A  1 7  I / 0 
A 1 5  S A  1 6  I / 0 
A I 6  S A  1 5  I / 0 
A 1 7  S A I 4  1 / 0  
A 1 8  S A  1 3  1 / 0 
A 1 9  S A  1 2  1 / 0  
A 2 0  S A  I I  1 / 0 
A 2 1  S A I O  1 / 0 
A 2 2  S A 9  1 / 0  
A 2 3  S A 8  1 / 0  
A 2 4  S A 7  I / 0  
A 2 5  S A 6  I / 0 
A 2 6 S A 5  I / 0 
A 2 7  S A 4  1 / 0  
A 2 8  S A 3  I / 0 
A 2 9 S A 2  I / 0  
A 3 0 S A l I / 0  
A 3 1  S A O  1 / 0  
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TECHNICAL INFORMATION 

T h e  f o l l o w i n g  f i g u r e s h o w s  t h e  p i n  
n u m b e r i n g  f o r  1 / 0  c h a n n e l  c o n n e c t o r s J B 1 - J B 4 .  

R EA R  PAN E L  

0 1  C 1  

0 1 0 C 1 0 

0 1 8 C 1 8 

C O M P O N E NT S I D E  

4 - 1 4  
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Appendix A 

System B I O S 

A l l  m i c r o c o m p u t e r  s y s t e m s  u s e a B a s i c  I n p u t  
O u t p u t  S y s t e m .  T h i s  i s  s o f t w a r e t h a t  h a s  b e e n  
p e r m a n e n t l y  r e c o r d e d  i n  a R O M ( R e a d  O n l y  

M e m o r y )  c h i p  a n d  f u n c t i o n s  a s  t h e  b a s i c  p o i n t  o f  
c o m m u n i c a t i o n  b e t w e e n  t h e  s y s t e m  b o a r d  a n d  t h e  
r e s t  o f  t h e  c o m p u t e r .  

T h e  B I O S  p r o v i d e s  a n  o p e r a t i o n a l  i n t e r f a c e  
t o  t h e  s y s t e m  a n d  r e l i e v e  t h e  p r o g r a m m e r  f r o m  

w o r r y i n g a b o u t  t h e  c h a r a c t e r i s t i c s o f  h a r d w a r e  
d e v i c e s .  T h u s ,  h a r d w a r e  m o d i f i c a t i o n s  a n d  
e n h a n c e m e n t s b e c o m e  t r a n s p a r e n t t o  u s e r ' s  
p r o g r a m s ,  a c c e s s  t o  B I O S i s  t h r o u g h  t h e  p r o g r a m  

i n t e r r u p t s  o f  t h e  m i c r o p r o c e s s o r .  E a c h  B I O S  e n t r y  
p o i n t  i s  a v a i l a b l e  t h r o u g h  i t s  o w n  i n t e r r u p t .  

U p o n  y o u  t u r n o n  t h e  po w e r  o f  y o u r  s y s t e m ,  
i t  w i l l  g o  t h r o u g h  a s e l f - t e s t  r o u t i n e  w h i c h  c h e c k s  

a l l  o f  i t s i n t e r n a l  d e v i c e s .  Co m p l e t e  t e s t i n g s w i l l  
b e  c a r r i e d  o u t  o n  t h e  C P U ,  b a s e  6 4 0 K  R A M , 
e x t e n d e d  R A M, R O M ,  s y s t e m b o a r d ,  C M O S  
m e m o r y ,  v i d e o c o n t r o l l e r s ,  p a r a l l e l  a n d  s e r i a l  
s u b s y s t e m s ,  f l o p p y  a n d  f i x e d  d i s k  s u b s y s t e m s  a n d  
t h e  k e y b o a r d .  

W h e n  t h e  s e l f - t e s t  i s  co m p l e t e d ,  t h e  s y s t e m  

w i l l  s e a r c h  f o r  t h e D O S  ( d i s k  o p e r a t i n g  s y s t e m )  
s y s t e m  f i l e  i n  d r i v e  A .  I f  n o  s y s t e m  d i s k e t t e  i s  
p u t  i n  d r i v e  A ,  i t  w i l l  c h e c k  t h e  f i x e d  d i s k  ( i f  
i n s t a l l e d ) . 
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SYSTEM BIOS 

S E T U P  U T I L I T Y  D E S C R I P T I O N  

A S e t u p  U t i l i t y  i s  i n c o r p o r a t e d  i n t o t h e  
B I O S  w h i c h  a l l o w s t h e  u s e r  t o  v i e w t h e  s y s t e m  
c o n f i g u r a t i o n ,  a n d  t o  s e l e c t  a v a r i e t y  o f  
p o w e r u p / r u n t i m e o p t i o n s . 

E n t r a n c e  t o  S e t u p  c a n  o c c u r  i n  t h r e e  w a y s :  

( I) A c o n f i g u r a t i o n  c h a n g e  d e t e c t e d  d u r i n g  P O S T  
f o r c e s  e n t r a n c e ,  o r  

( 2 )  E S C  i s  p r e s s e d  d u r i n g  c o l d - b o o t ,  o r  
( 3 )  C T R L + A L  T + E S C  i s  p r e s s e d  t o  w a r m - b o o t  i n t o  

S e t u p . 

W i t h  t h e  e x c e p t i o n  o f  a f e w  s p e c i a l  f e a t u r e s  
( e g ,  l o w  l e v e l  f o r m a t ) ,  t h e  S e t u p  U t i l i t y  i s  n o t h i n g 
m o r e  t h a n  a n  i n t e r a c t i v e ,  m e n u - d r i v e n  e d i t o r  f o r  
t h e  s y s t e m  C M O S .  A f t e r  a n  i n i t i a l  C M O S  
c o n f i g u r a t i o n  s e s s i o n  i n  S e t u p , t h e  s y s t e m  w i l l  b e  
a b l e  t o  p o w e r u p  a n d w a r m b o o t  w i t h o u t  a n y  

f u r t h e r  a s s i s t a n c e  f r o m  S e t u p . T h e  t y p i c a l  e n d  
u s e r  w i l l  r a r e l y  ( i f  e v e r )  a c c e s s  Se t u p  a g a i n , 
u n l e s s  h a r d w a r e i s  c h a n g e d  o r  C M O S  i s  c o r r u p t e d  
b y  a r u n a w a y  p r o g r a m .  

T h e  S e t u p  u t i l i t y  g i v e s  t h e  a p p e a r a n c e  o f  
b e i n g  a s i n g l e  a p p l i c a t i o n  p r o g r a m ,  b u t  i s  a c t u a l l y  
c o m p r i s e d  o f  a g r o u p  o f  s e p a r a t e ,  d e d i c a t e d  
u t i l i t i e s  ( " s c r e e n s " ) .  A d i f f e r e n t  u t i l i t y  e x i s t s  f o r  
e a c h  o f  t h e  s u b s y s t e m s  w h i c h  r e q u i r e  
c o n f i g u r a t i o n .  E a c h  s u c h  u t i l i t y  i s  d e s i g n e d t o  

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

A-2 

TEC HNICAL INFORMATION 

T h e  f o l l o w i n g  f i g u r e  s h o w s  t h e  p i n  
n u m b e r i n g f o r  1 / 0  c h a n n e l  c o n n e c t o r s  J A I  t o  J A 6 .  

R E A R  P A N E L  

8 1  A 1  

8 1 0  A 1 0 

8 2 0  A20 

8 3 1 A3 1 

C O M P O N E N T  S I D E  
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TECHNICAL INFORMATION 

S Y ST E M  E X P AN S I ON B U S 

P a n t h e r - l l  p r o v i d e s  s i x  e x p a n s i o n  s l o t s ,  f o u r  
o f  w h i c h  a r e 1 6 - b i t  a n d  t w o  a r e 8 - b i t  e x p a n s i o n  
s l o t .  

T h e  I / 0 c h a n n e l  s u p p o r t s :  

* I / 0  a d d r e s s  s p a c e f r o m  h e x  1 0 0 t o  h e x  3 F F  

* S e l e c t i o n  o f  d a t a a c c e s s ( e i t h e r  8 o r  1 6  b i t )  

* 24  b i t  m e m o r y  a d d r e s s e s  ( 1 6 M B )  

* I n t e r r u p t s  

* D M A  c h a n n e l s  

* M e m o r y  r e f r e s h  s i g n a l  

4 -1 2  
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SYSTEM BIOS 

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

s i n g l e  u t i l i t y . 

T h e  S e t u p  s c r e e n  i s  b r o a d c a s t  s i m u l t a n e o u s l y  
t o  b o t h  C R T  s r e g a rd I e s s o f  C M 0 S s e t t  i n g s ,  s o  i t  

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

( 1 ) C o p y r i g h t / O E M  B a n n e r  

o n  t h e  t o p  t w o  l i n e s .  T h e  B I O S v e r s i o n  
n u m b e r  a n d O E M  P o r t i n g  d e s c r i p t i o n  a l s o  
a p p e a r i n  t h i s  f i e l d .  

D i r e c t l y  b e l o w  t h e  C o p y r i g h t / G E M  b a n n e r ,  a 
t h r e e - s e g m e n t  g r a p h i c w i n d o w  i s  d i s p l a y e d  

w h i c h  c o n s u m e s  t h e  r e m a i n i n g 2 3  l i n e s  o f  t h e  
s c r e e n .  A M e n u  r e s i d e s o n  t h e  t o p  l i n e ,  a 
d y n a m i c k e y s t r o k e  P r o m p t  i s  f o u n d  o n  t h e  
b o t t o m  l i n e ,  a n d  t h e  r e m a t r1 1 n g r e g i o n  i s  
r e f e r r e d  t o  a s  t h e  E d i t  P a g e :  

(2) Me n u  L i n e  

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

c u r s o r  i s  p r e s e n t  w h i c h  c a n  b e  m o v e d  l e f t w a r d 
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o r  r i g h t w a r d t o  h i g h l i g h t  a d e s i r e d  e n t r y .  A s  
t h e  c u r s o r  i s  m o v e d  f r o m e n t r y  t o  e n t r y ,  t h e  
E d i t - P a g e ( s e e  # 3  b e l o w )  i s  s i m u l t a n e o u s l y  
u p d a t e d  t o  s h o w  t h e  c o r r e s p o n d i n g  
c o n f i g u r a t i o n  u t i l i t y .  W h e n  E N T E R  i s  
p r e s s e d ,  t h a t  u t i l i t y  w i l l  be  i n v o k e d  w i t h i n  t h e  
E d i t - P a g e w i n d o w .  T h e  c u r s o r  l e a v e s  t h e  
M e n u - L i n e ,  a n d r e a p p e a r s  u p o n  t h e  f i r s t  
e d i t a b l e  f i e l d  w i t h i n  t h e  u t i l i t y .  B e c a u s e 
t h e r e  a r e  m o r e  u t i l i t y  n a m e s  t h a n  c a n b e  f i t  
o n t o  t h e  M e n u  L i n e ,  o n l y  a s u b s e t  o f  t h e  
e n t i r e m e n u  i s  d i s p l a y e d .  T h e  r i g h t m o s t  e n t r y  
d i s p l a y s " M o r e - - > " ,  a n d  a n  a t t e m p t  t o  m o v e  t h e  
c u r s o r  o n t o  i t  c a u s e s  a n e w  p o r t i o n  o f  t h e  
m e n u  t o  b e  r e v e a l e d .  T h i s n e w  s e c t i o n  b e g i n s  
w i t h  " < - - M o r e " ,  a l l o w i n g l e f t w a r d c u r s o r  
m o v e m e n t  b a c k  t o  t h e  o r i g i n a l  m e n u .  

( 3 )  E d i t  P a g e  

A-4 

T h i s  " w i n d o w "  d i s p l a y s  t h e  u t i l i t y w h o s e  t i t l e  

i s  i l l u m i n a t e d  o n  t h e  M e n u  L i n e  ( #2 a b o v e ) .  
A s  a l r e a d y  e x p l a i n e d ,  t h e  u t i l i t y  b e c o m e s  
a c t i v a t e d  b y  p r e s s i n g  E N T E R  ( o r  P g D n ) ,  a n d 
t h e  c u r s o r  a p p e a r s  o n  a n  e d i t a b l e  f i e l d  w i t h i n  
t h i s E d i t - P a g e .  T o  f u r t h e r  d i s t i n g u i s h  t h a t  
t h i s  u t i l i t y i s  a c t i v e ,  t h e  M e n u - L i n e  i s  e r a s e d  

w i t h  o n l y  t h i s u t i l i t y ' s  t i t l e r e m a i n i n g .  U n t i l  
e x i t e d  ( b a c k  t o  t h e  M e n u ) , a l l  f i e l d s  w i t h i n  
t h i s E d i t - P a g e a r e a c c e s s i b l e  f o r  e d i t i n g .  
D e a c t i v a t i o n  o f  t h e  u t i l i t y  o c c u r s  w h e n  P g U p  
i s  p r e s s e d .  T h e  M e n u - L i n e i s  r e d i s p l a y e d  a n d 
t h e  c u r s o r l e a v e s  t h e  E d i t - P a g e ,  r e a p p e a r i n g  o n  

t h e  M e n u - L i n e .  

TECH NICAL I NFORMATION 

R E A L  T I M E  C L O C K  I N F O R M A T I O N  

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

I B y t e I F u n c t i o n  A d d r e s s  

0 S e c o n d s  0 0  

I S e c o n d  a l a r m  0 1  

2 M i n u t e s  0 2  

3 M i n u t e a I a  r m  0 3  

4 H o u r s 0 4  

5 H o u r  a l a r m  0 5  

6 D a y  o f  w e e k 0 6  

7 D a t e o f  m o n t h  0 7  

8 M o n t h  0 8  

9 Y e a r  0 9  

I 0 S t a t u s  R e g i s t e r  A O A  

1 I S t a t u s  R e g i s t e r  B O B  

1 2  S t a t u s  R e g i s t e r  c o c  

I 3 S t a t u s  R e g i s t e r  D O D  
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C M O S  R A M  A D D R E S S  M A P  

I 

4-10 

A d d resses I Desc r i p t i o n  

00-0D * R e a l - t i me c lock  i n forma t i o n  

O E  * D i a g n o s t i c  s t a t u s  b y te 

O F  * S h u td o w n  sta t u s  b y te 

1 0  D i s k e t te d r i ve t y pe by te  
- d r i v es A a n d B 

I I  R eser ved 

1 2  F i x ed d i s k  t y pe byte  
- d r i v es C and D 

1 3  R es e r v ed 

1 4  E q u i p m e n t  b y t e  

1 5  L o w  base memory  by te  

1 6  H i gh base memory  b y te 

1 7  L o w  e x p a n s i o n  memory b y t e  

1 8  H i g h  e x p a n s i o n  memory b y t e  

1 9- 2 D  R eserved 

2 E - 2 F  2 -by te  CMOS c h e c k s u m  

3 0  * Low e x pa n s i o n  m e m o r y  b y t e  

3 1  * H i g h  e x pa n s ion  memory b y te 

3 2  * D a t e  cen t u r y  byte  

33  * I n fo r m a t i o n  f l a gs 
( se t  d u r i ng power  o n )  

3 4 - 7 F  User  R AM (S ta n d b y )  

These bytes are not included i n  the checksum calculation and are not 

part of the configuration record. 

" 

..._/ 

SYSTEM BIOS 

W h i l e  t h e  u t i l i t y  i s  a c t i v a t e d ,  a l l  k e y s t r o k e s  
r e q u i r e d  t o  a c c o m p l i s h  t h e  e d i t  a r e i n d i c a t e d  

o n  t h e  P R O M P T - L I N E , d i s c u s s e d  n e x t .  

( 4 )  P r o m p t  Li n e  

T h e  S e t u p - U t i l i t y  i s  d e s i g n e d  t o  b e  u s a b l e  

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

p r o v i d e d o n  t h i s  l i n e ,  a n d  t h a t  l i s t  i s  u p d a t e d  
o n  a k e y s t r o k e  b y  e y s t r o k e  b a s i s . E v e n  a n  

u n f a m i l i a r  u s e r  s h o u l d  b e  a b l e  t o  m a n e u v e r  
a r o u n d  a n d  s u c c e s s f u l l y  c o n f i g u r e t h e  s y s t e m ,  
u p o n .r e a  I i z a t i o n t h a t t h i s P R 0 M P T L I N E I i n e 
u p d a t e s  d y n a m i c a l l y  p e r  k e y s t r o k e .  

D e p e n d i n g  o n  B I O S v e r s i o n ,  a m e n u  s i m i l a r  
t o  n e x t  p a g e w i l l  b e  s h o w n  u p o n  t h e  S E T U P  i s  
i n v o k e d .  
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SYSTEM BIOS 

MR BIOS ( tm) Copyright (c)  1991 , Microid Research Ver l .OF Port OPTI31 7 

Summary Clock Video Floppy Fixed Boot -Seq Keyboard More--::j 
CPU Type . . . . . . . . . . . . . . . . . . . . . . . . .  386SX -08 

CPU MHz . 

Boot Speed . . . . . . . . ..... . . . . . . . . . .  . 

20 .0 

High 

Coprocessor . . . . . . ....... ...... . . . . . .... 387SX 

RAM Cache . . . . . . . . . . ....... . . ... . . . . . .  n / a  

Shadow RAM . . . . . . . . . . ........... . .  Enable 

Memory -Base . . . . . . . . . . . . . . . .... . . . . . . .  640K 

Memory -Extended . . . . .  

Memory-System 

1 280K 

. 1 28K 

Memory- Tot al . . . . . . ........... . . . . .  2048K 

COM l  . .  3F8 1 LPT l . . . . .  378 

COM 2  . . . . . . . ' n / a  I LPT2 . . . . . . . . n / a  

COM3 . . . . . .  n / a  I LPT3 . . . . . .  n/a  

COM4 . . . . . . . . . .  n / a  I LPT4 . . . . . . . .  n / a  

F lO t o  Record and Exit 

A-6 

Floppy 0 (A:) . . .  1 . 2M 3mS 

Floppy 1 (B:) . . . . . . . . . . .  360K 4mS 

Fixed 80 ( C : )  

F ixed 8 1  ( D : )  

. . . . .  Type 1 7  

. . . .  Type 1 7  

Boot Sequence . . .  . . . . . . .  C :  1st 

Cold -Boot DeJoy . . . . . . . . . . . . . . . . . .  0 Sec 

Keyboard . . . . . . . . . . . . . . . . .  . 

NumLock . 

. . . .  AT 

. . . . . .  On 

Typematic . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.0 

Video-Primary . . . . . .  V / EGA- Color 

Video-Secondary . . . . . . . . . . . . . . . . . . . .  n/a  

Security . . .  D isable 

Home End Moves Cursor 

TECHNICAL INFORMATION 

R EAL TI M E  CLO C K  AN D C M OS R A M  

R e a l  t i m e c l o c k  i s  b u i l d - i n f o r  m a i n t a i n i n g 
t h e  t i m e a n d  d a t e .  T h i s s u b s y s t e m  a l s o  c o n t a i n s 
114 b y t e s  o f  R A M  i n  a d d i t i o n  t o  t h e  
C l o c k / C a l e n d e r . T h e  C l o c k /C a l e n d a r  i n f o r m a t i o n  
a n d  R A M  a r e k e p t  a c t i v e  b y  c o n n e c t i n g  t h e  d e v i c e 

t o  a n  e x t e r n a l  b a t t e r y  w h e n  s y s t e m  p o w e r  i s  
t u r n e d o f f .  U p o n  y o u  t u r n  t h e  s y s t e m  p o w e r  o n ,  
C M O S  w i l l  l o a d  t h e  r e c o r d e d c o n f i g u r a t i o n  i n t o 
t h e  s y s t e m  s o  t h a t  t h e  s y s t e m  c a n f u n c t i o n  i n  t h e  
r i g h t  t r a c k  w i t h  t h e  e q u i p p e d  d e v i c e s .  H o w e v e r ,  
i f  y o u  h a v e n o t  c o n f i g u r e d  t h e  C M O S ,  o r  t h e  
b a t t  e r y w h i c h s u p p-o r t  s t h e p o w e r t o t h e C M 0 S i s 
w e a k e n ,  y o u  n e e d  t o  r e d e f i n e  t h e  n e c e s s a r y  
p a r a m e t e r s w h e n e v e r  t h e  s y s t e m  i s  b o o t  u p . T h e  
f o l l o w i n g  p a g e s h o w s  t h e  C M O S  R A M  a d d r e s s e s  . 
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TECHNICAL INFORMATION 

T h e  f o l l o w i n g  s h o w s t h e  a d d r e s s e s  f o r  t h e  

p a g e  r e g i s t e r .  

I P a g e  R e g i s t e r  I 1 / 0 A d d r e s s  ( H E X )  

D M A  C h a n n e l  0 0 0 8 7 

D M A  C h a n n e l  I 0 0 8 3 

D M A  C h a n n e l  2 0 0 8 1 

D M A C h a n n e l  3 0 0 8 2  

D M A  C h a n n e l  5 0 0 8 8  

D M A  C h a n n e l  6 0 0 8 9  

D M A  C h a n n e l  7 0 0 8 A  

R e f r e s h  0 0 8  F 
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SYSTEM BIOS 

MR BIOS (tm) Copyright (c) 1 99 1 ,  Microid Research Ver l .OF Port OPTI317 

< --- More First -Aid Speed Shadow D MA Chipset Security 

Certain PC design advances may reveal/cause difficulties with existing 

software. These special options may correct/enhance system operation. 

Novell Keyboard Management . No 

A20-Gate Always Enabled No 

FlO to Record and Exit  < --- to Select Home End Moves Cursor 
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SYSTEM BIOS 

P r o m p t -L i n e  T e x t  

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

FlO TO R EC O R D  A ND E X I T  

P r e s s  F l O  t o  r e c o r d  t h e  n e w  c o n f i g u r a t i o n  t o  
C M O S ,  a n d  t e r m i n a t e t h e  S e t u p  s e s s i o n .  T h e  
s y s t e m  w i l l  p r o c e e d  t o  b o o t - u p .  

H O ld E  E N D  ( L E F T/ R I G H T  A R R O WS )  M O VES 

C U R SOR 

T h e  M e n u - c u r s o r c a n be  
to  t h e  f i r s t  e n t r y ,  l a s t  
l e f t w a r d / r i g h t w a r d  e n t r y .  

( E N TE R ) TO S E L E C T  

m o v e d  r e s p e c t i v e l y  
e n t r y ,  o r  n e x t  

T h e  M e n u - c u r s o r  c u r r e n t l y  i l l u m i n a t e s  a n  
e n t r y ,  s u c h  a s  C L O C K , V I D E O ,  F L O P P Y ,  e t c . ,  a n d  
t h e  E d i t - W i n d o w  c u r r e n t l y  s h o w s  t h e  
c o n f i g u r a t i o n  r e l a t e d  t o  t h a t  M e n u  e n t r y .  P r e s s  
E N T E R  t o  c o m m e n c e e d i t i n g t h a t  E d i t  P a g e .  T h e  
c u r s o r  w i l l  m o v e  f r o m  t h e  M e n u - L i n e  i n t o  t h e  
E d i t - P a g e ,  u p o n  t h e  f i r s t  e d i t a b l e  f i e l d .  
N o t e : P g D n  k e y  c a n  b e  u s e d  i n s t e a d  o f  E N T E R  i n  
t h i s  c o n t e x t . 
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TECHNICAL INFORMATION 

DI R E CT M E MO R Y  AC C E S S  (D MA) 

P a n t h e r - 1 1  s u p p o r t s  s e v e n D M A  c h a n n e l s . 

I C h a n n e l  I F u n c t i o n  

0 S p a r e  ( 8  b i t  t r a n s f e r )  

I S D L C  ( 8  b i t  t r a n s f e r )  

2 F l o p p y  D i s k  ( 8  b i t  t r a n s f e r )  

3 S p a r e  ( 8  b i t  t r a n s f e r )  

4 C a s c a d e  f o r  D M A  C o n t r o l l e r  I 

5 S p a r e  ( I  6 b i t  t r a n s f e r )  

6 S p a r e  ( I  6 b i t  t r a n s f e r )  

7 S p a r e  ( 1 6  b i t  t r a n s f e r )  
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TECHNICAL INFORMATION 

S Y S T E M  I NT E R R U P T S  

S i x t e e n  l e v e l s  o f  s y s t e m  i n t e r r u p t s  a r e  

p r o v i d e d o n  P a n t h e r - 1 1 .  T h e  f o l l o w i n g  s h o w s  t h e  

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

Le v e l  

M i c r o p rocessor  N M I  

I n t e r r u p t  Co n t r o l l e r s  

C T L R  I 

l R Q O  
I R Q \ 

I R Q 2 -

I R Q 3  
I R Q 4  
I R Q 5 
I R Q 6  
I R Q 7  
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C T L R  2 

r
I R Q 8  
I R Q9 

� I R Q l O  
I R Q l l 
I R Q 1 2  
I R Q 1 3  
I R Q 1 4  
I R Q 1 5  

L_ 

F u n c t i o n  

Pa r i t y  o r  1 / 0  C h a n n e l  
C h e c k  

T i m e r  O u t p u t  0 
K e y boa rd 
( O u t p u t  B u ff e r F u l l )  
I n t e r r u p t  f r o m  C T L R  2 

R e a l - t i me C l oc k  I n t e r r u p t  
So f t w a re R e d i r e c t e d  t o  
I N T O A  H ( I R Q 2 )  
R e se r v e d 
R e s e r v e d  
R e s e r v e d  
Cop rocessor  
F i x e d  D i s k  Co n t r o l l e r  
Rese r v e d 

Se r i a l  P o r t  2 
Se r i a l  P o r t  I 
Pa ra l l e l  P o r t  2 
D i s k e t t e  Con t ro l l e r  
Pa r a l l e l  P o r t  I 

"-../ 

SYSTEM BIOS 

E S C  F O R  M E N U  

T h e  c u r s o r  i s  c u r r e n t l y  i n  t h e  E d i t - W i n d o w . 
E S C  ( o r  P g U p ) r e t u r n s  i t  t o  t h e  Me n u - L i n e . 
N o t e : t h e  n e w l y  e d i t e d  c o n f i g u r a t i o n  i s  n o t  y e t  
r e c o r d e d  t o  C M O S .  S e e  F l O  k e y  d e s c r i p t i o n  a b o v e .  

( UP / D O WN / L E F T/ R I G H T  

C U R SOR 

A R R O H' S )  MO VES 

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

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

( EN TE R ) TO E D I T  

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

w i l l  r e s t o r e  t h e  f i e l d  t o  i t s p r e - e d i t  s t a t e  a n d t h e  
b l i n k i n g u n d e r l i n e  w i l l  d i s a p p e a r . E N T E R  w i l l  
f i n a l i z e t h e  e d i t  a n d  t h e  b l i n k i n g  u n d e r l i n e  w i l l  
d i s a p p e a r .  A l l  " e d i t - m o d e "  k e y s t r o k e s a r e 
p r o m p t e d .  
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SYSTEM B IOS 

+ - S C R OL L S  C HO IC E S  

S P A C E B A R + - T O  C H A N G E  

S P A C E B A R + - S C R O L L S  C HO I C E S  

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

w i t h i n  t h e  E d i t - P a g e  w h i c h  m a y  b e  c h a n g e d .  
S p a c e B a r  a n d  " + "  m a k e  v i s i b l e  ( s e l e c t )  o t h e r  

a v a i l a b l e  o p t i o n s .  T h e  o p t i o n s  a r e r o l l e d  t h r o u g h  
a l i s t  i n  t h e  f o r w a r d  d i r e c t i o n .  B a c k S p a c e  a n d " "  
r o l l  t h e  o p t i o n s  i n  r e v e r s e o r d e r .  
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TECHN ICAL INFORMATION 

T h e  8 2 5 4  T i m e r / C o u n t e r s  a r e t r e a t e d  b y  
s y s t e m  p r o g r a m s  a s  a n  a r r a n g e m e n t  o f  f o u r 

p r o g r a m m a b l e  e x t e r n a l  1 / 0  p o r t s .  T h r e e  a r e 
t r e a t e d  a s  c o u n t e r s  a n d  t h e  f o u r t h  i s  a c o n t r o l  
r e g i s t e r  f o r  m o d e  p r o g r a m m i n g .  
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TECHNICAL INFORMATION 

S Y S T E M  T I M E R S  

P a n t h e r - ! !  h a s  t h r e e  b u i l d - i n  p r o g r a m m a b l e  
t i m e r / c o u n t e r s d e f i n e d  a s  c h a n n e l s  0 t h r o u g h  2 :  

I C h a n n e l  0 II S y s t e m  T i m e r  I 
G a t e  0 T i e d  o n  

C l k  i n  0 1 . 1 9 0 M h z  O S C  

C l k  o u t  0 8 2 5 9  I R Q  0 

I 
C h a n n e l  I 

II 
R e f r e s h  R e q u e s t  

I G e n e r a t o r  

G a t e  I T i e d o n  

C l k  i n  I I .  I 9 0  M h z  O S C  

C l k  o u t  I R e q u e s t  R e f r e s h  C y c l e  

---

I I 
C h a n n e l  2 T o n e  G e n e r a t i o n  o f  I 

S p e a k e r  

G a t e  2 C o n t r o l l e d  b y  b i t  0 o f  
p o r t  h e x  6 1  P P I  b i t  

C l k  i n  2 1 . 1 9 0 M h z  O S C  

C l k  o u t  2 U s e d  t o  d r i v e  t h e  
s p e a k e r  

N o t e  C h anne l  1 i s  programmed to  genera te  a 1 5 - micro-second 

per iod s i g n a l .  
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SYSTEM BIOS 

E s o t e r i c  P r o m p t s  

A f e w  s p e c i a l - c a s e  p r o m p t s  a l s o  e x i s t .  

G e n e r a l l y , t h e y  s p e c i f t y  a r a n g e o f  n u m b e r s  o r  a 
p a r t i c u l a r  s e t  o f  A l p h a N u m e r i c  c h a r a c t e r s t h a t  
w i l l  b e  a c c e p t e d  i n  t h e  f i e l d .  F o r  e x a m p l e ,  t h e  
C L O C K  T i m e - O f - D a y  s u b f i e l d  a c c e p t s  A l p h a b e t i c  
" a "  a n d  " p "  t o  i n d i c a t e  a m  a n d  p m .  

T h e  S E C U R I T Y  u t i l i t y  r e q u i r e s  p r e s s i n g  
E N T E R  a f t e r  s e l e c t i n g a n e w  c o n f i g u r a t i o n .  T h i s  

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

D u e  t o  t h e  s e v e r i t y  o f  c o n s e q u e n c e s ,  t h e  
L O W - L E V E L - F O R M A T  f i e l d  c o l u m n w i t h i n  t h e  
F I X E D  d i s k  c o n f i g u r a t i o n  u t i l i t y c a n n o t b e  
a c c e s s e d  u n t i l  C T R L - F  i s  p r e s s e d .  P r e s s i n g  E S C  

w h i l e t h e  c u r s o r  i s  i n  t h a t  c o l u m n  w i l l  m o v e  i t  
s a f e l y  t o  a n o n - F o r m a t  c o l u m n  o n  t h e  s c r e e n .  
W h i l e  t h e  f o r m a t  i s  i n  p r o g r e s s ,  E S C  w i l l  
i m m e d i a t e l y  t e r m i n a t e ( a b o r t )  t h e  p r o c e s s .  
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SYSTEM BIOS 

E DIT- P A G E I U TI LIT I E S 

T h e r e  a r e c u r r e n t l y  1 2  u t i l i t i e s c o n t a i n e d  i n  

S e t u p , e a c h  a c c e s s i b l e  i n  a s e p a r a t e ,  d e d i c a t e d  
E d i t  P a g e .  A s  t h e  c u r s o r  i s  m o v e d h o r i z o n t a l l y  

a c r o s s  t h e  M e n u  L i n e , n e w  E d i t  P a g e s  a p p e a r i n  
t h e  E d i t  W i n d o w  w h i c h  c o r r e s p o n d  t o  t h a t  m e n u  
e n t r y . A q u i c k  s u m m a r y  o f  t h e  u t i l i t i e s  i s  g i v e n  
h e r e ,  a n d f u l l  d e s c r i p t i o n s  a r e g i v e n  1 n  t h e  
r e m a i n d e r  o f  t h i s  s e c t i o n .  

Ut i l i t y  D escription 

Su mmary The e n t ire  h ardw are / fe a t u re c o nfig i s  

s u m m arized 

Clock  Ti me ,  D at e ,  a n d  day l ight  Sav i n gs con fig u t i l i ty 

Video  V i d e o  c o n figurat ion  U t i l i t y  

Fl oppy Fl oppy D i sk  su bsystem conf igurat ion  u t i l i t y  

Fixed Fixed D i s k  s u bsystem c o n fig  and  fo rmat u t i l i ty  

Boot -Seq B o o t  sequence  c o nfigu r a t i o n  u t i l i ty  

Keyboard P o w e r u p  Nu mLock and Ty pemat ic  confi g u r a t i o n  

u t i l i t y  

Spe e d  C P U  speed conf igurat i o n  u t i l i ty 

Sh adow Sh adow RAM c o nfig and  adaptor  ROM d i s p l ay 

u t i l i t y  

D M A D MA t i m i n g  p arameters 

C h i pset  M e mory W ai t  St ates  and B u s  Speed Se l e c t i o n  

Sec u ri t y  P ass w o rd Sec u ri ty  configurat ion  u t i l i ty 
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I / 0  a d d r e s s  h e x  1 0 0 t o  3 F F  a r e a v a i l a b l e  o n  
t h e  1 / 0  c h a n n e l .  

A D D R E S S  
( H E X )  

1 F0- 1 F 8  

200-207 

2 7 8-2 7 F  

2 F 8 - 2 F F  

300-3 1 F 

3 6 0- 3 6 F  

3 7 8 - 3 7 F  

3 8 0- 3 8 F 

3 A 0 -3 A F  

3 B0-3 B F  

3C0- 3 C F  

3 D 0- 3 D F  

3 F0- 3 F 7  

3 F8 - 3 F F  

I 
F i xed  D i s k  

G a m e  1 / 0  

D E V I C E  

Para l l e l  P r i n te r  P o r t  2 

Ser i a l  P o r t  2 

P ro t o t y pe Ca rd 

R eserved  

Para l l e l  P r i n te r  Port  I 

S DLC, b i s y n c h r o n o u s  2 

B i s y n c h ro n o us 1 

Mon o c h r o m e  D i s p l a y  a n d  P r i n te r  
A d a p t e r  

Rese r ved 

Color  G r a p h ics Mon i tor  A d a pter  

Disket te  Co n t ro l l e r  

Se r i a l  P o r t  I 
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TECHNICAL INFORMATION 

1 / 0  A D D R E S S  MA P 

f / 0 A d d r e s s  M a p  o n  Sys t e m  B o a r d  

1 / 0  a d d r e s s  h e x  0 0 0  t o  O F F  a r e r e s e r v e d  f o r  
t h e  s y s t e m  b o a r d  I / 0 .  

A D D R ESS 
( H E X )  

000-0 I F  

020-0 3 F  

040-0 5 F  

060-06F 

070-07F 

080-09F 

O A O-OBF 

OCO-ODF 

O FO 

O F !  

OF8-0FF 

4 - 2  

D E V I C E  

D M A  Con t ro l l e r  I ,  8 2 3  7 

I n te r r u p t  Con t ro l l e r  I ,  8259 ,  Ma s ter  

T i m e r ,  8254  

K ey boa r d  Con t r o l l e r  

R ea l  T i m e  Clock ,  N M I  
( no n - ma s k a b l e  i n te r r u p t )  m a s k  

D M A  P a g e  Reg i s te r ,  7 4 LS6 1 2  

I n t e r r u p t  Co n t ro l l e r  2,  8259 

DMA Con t ro l l e r  2,  8 2 3 7  

C l e a r  Ma t h  Coprocessor B u s y  

R eset  Ma t h  Coprocessor 

Ma t h  Cop rocessor P o r t  

'-._../ 

SYS TEM B IOS 

( 1 ) S U M MA R Y U T I L IT Y  P A G E 

T h i s  P a g e s e r v e s a s  b o t h  a s u m m a r y  u t i l i t y  
a n d  a s  t h e  s i g n o n  s c r e e n  o f  t h e  S e t u p - U t i l i t y .  
M o s t  e v e r y  c h a r a c t e r i s t i c  o f  t h e  C o m p u t e r  c a n  b e  

v i e w e d  h e r e ,  b u t  e d i t i n g  t h e  f i e l d s  i s  n o t  
p e r m i t t e d  f r o m  t h i s  P a g e .  ( S h o u l d  a c o n f i g u r a t i o n  
c h a n g e  b e  d e s i r e d ,  s e l e c t  t h e  d e s i r e d  u t i l i t y b y  
m o v i n g  t h e  M e n u  c u r s o r ) .  E a c h  o f  t h e  f i e l d s  a r e 
d i s c u s s e d  b e l o w ,  a n d  a n  e x a m p l e  g i v e n  o f  h o w  
t h e y  m i g h t  a p p e a r :  

C P U  

T h e  t y p e a n d  " s t e p p i n g "  ( r e v i s i o n )  n u m b e r  
o f  t h e  C P U  i s  s h o w n .  

C P U  8038 6 S X -08 i n d i c ates  a ' 386SX , rev 08 processor c h i p  

M H ::: 

T h e  o s c i l l a t o r  f r e q u e n c y  d r i v i n g  t h e  C P U  
( m a x  s p e e d  i f  m u l t i - s p e e d ) .  

[ M h z  20 . 0  J i n d i c a tes 20 Meg a H e r t z  speed 
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SYSTEM B IOS 

N P X  

N u m e r i c - C o p r o c e s s o r - E x t e n s i o n  t y p e  f o u n d  

I n  t h e  s y s t e m .  

N P X  D e s c r i p t i o n  

n l a  i f  n o n e  f o u n d  

8 0 3 8 7 S X  i f  ' 3 8 7 S X  

C P U  S P E E D  

T h e  p r o g r a m m a b l e  b o o t - t i m e  C P U  s p e e d  i s  
i n d i c a t e d  b y  t h i s  f i e l d .  

C P U  S p e e d  D e s c r i p t i o n  

L o w  i f  s l o w  s p e e d  

H i g h  i f  f a s t  s p e e d  

S H A D O W  R A M  

I n d i c a t e s  i f  a n y  p a r t  o f  t h e  ( 3 8 4 K ) R O M 
s p a c e  i s  m a p p e d  t o  s h a d o w  R A M . 

A- 14 

F o r  e x a m p l e ,  S h a d o w  R A M  
S h a d o w  R A M  
S h a d o w  R A M  

n / a  
E n a b l e  
D i s a b l e  

Chapter 4 
Tec h nical I nformatio n  

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

M E M O R Y  MAP PING 

I A d d ress  I I R a n ge II F u n c t i o n  I 
000000- OOO K - 5 1 2 K Sy�tem B o a r d  Me m o r y  
7 F F F F F  ( 5 1 2 K )  

0 80000- 5 1 2 K -640K System Boa r d  Me m o r y  
0 9 F F F F  ( 1 2 8 K )  

O A OOOO- 640K-768 K Disp la y B u f f e r  ( 1 2 8 K ) 
O B F F F F  

OCOOOO- 768 K -896K A d a p t o r  ROM I 
O D F F F F  S h a d o w  R A M  ( 1 2 8 K )  

O EOOOO- 896K -960 K Sys tem R OM I 
O E F F F F  S h a d o w  R A M  ( 64 K )  

O FOOOO- 960K - 1 024 K Sys tem B I OS R O M  I 
O F F F F F  S h a d o w  R A M  ( 64 K )  

I 00000- 1 024K-8 1 92 K  Sys tem Me m o r y  
7 F F F F F  

8 00000- 8 1 92K - 1 6 3 1 8 K  Sys tem Me m o r y  
F F F F F F  
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INS TALLING COMPONENTS 

P 8 - E x t e r n a l  B a t t e r y  C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I + V d c  

2 n o t  u s e d  

3 G r o u n d  

4 G r o u n d  

K B  1 - K e y b o a rd C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I K e y b o a r d  c l o c k  

2 K e y b o a r d  d a t a  

3 S p a r e  

4 G r o u n d  

5 + 5  V d e  

3- 14 
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SYS TEM BIOS 

M E M O R Y - B A S E  

I n d i c a t e s  t h e  a m o u n t  o f  b a s e m e m o r y  ( b e l o w  
M e g a b y t e  b o u n d a r y )  c o n f i r m e d  t o  b e  i n  w o r k i n g  

o r d e r .  P o s s i b l e  r a n g e  i s  6 4 K  t o  6 4 0 K .  

MEMOR Y - E X TE N D E D  

I n d i c a t e s  t h e  a m o u n t  o f  e x t e n d e d  m e m o r y  

( a b o v e  I M e g a b y t e  b o u n d a r y )  f o u n d  t o  b e  i n  
w o r k i n g o r d e r . P o s s i b l e  r a n g e  i s  O K  t o  1 5 3 6 0 K .  

F o r  e x a m p l e , M e m o r y - E x t e n d e d  0 0 0 0 0 0  1 0 2 4 K  

MEMOR Y- S Y S TEM 

I n d i c a t e s  t h e  a m o u n t  o f  s p e c i a l  O E M  
m e m o r y  f o u n d  t o  b e  i n  w o r k i n g  o r d e r .  T y p i c a l l y , 
t h i s f i e l d  w i l l  b e  u n i m p l e m e n t e d  ( O K ) ,  o r  w i l l 
r e p r e s e n t  t h e  3 8 4 K  a v a i l a b l e  f o r  s h a d o w R A M o r  

r e l o c a t i o n  t o  t h e  E x t e n d e d  Me m o r y  p o o l .  

F o r  e x a m p l e , M e m o r y - S y s t e m  0 0 0 0 0  3 8 4 K  
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SYSTEM B IOS 

MEMO R Y - TO T A L 

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

F o r  e x a m p l e , M e m o r y - T o t a l . . . . .  2 0 4 8 K 

C O M I  

I n d i c a t e s  i f  R S 2 3 2  s e r i a l  p o r t  C O M ! i s  
p r e s e n t , a n d  i t s  l / 0  a d d r e s s .  

C O M 2  

L P T J  

F o r  e x a m p l e ,  C O M I 

C O M ! 

n / a 
3 F 8 

C O M  I 2 F 8  

S e e  C O M ! d e s c r i p t i o n  a b o v e .  

I n d i c a t e s  i f  p a r a l l e l  ( p r i n t e r )  p o r t  L P T I  i s  
p r e s e s t ,  a n d i t s 1 / 0 a d d r e s s .  

A-16 

F o r  e x a m p l e ,  L P T l 
L P T l 
L P T I 
L P T I 

n / a  
3 B C 
3 7 8  
2 7 8  

• 

INSTALLING COMPON ENTS 

P 5 - P o w e r  L E D  & E x t - L o c k  C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I + 5  V d c  

2 K e y  

3 G r o u n d  

4 K e y b o a r d  i n  h i  b i t  

5 G r o u n d  

P 6 - P 7  - Po w e r  S u p p l y  C o n n e c t o r  

I P i n  I A s s i g n m e n t  

I P OW E R  G O O D 

2 + 5  V d c  

3 + 1 2  V d c  

4 - 1 2  V d c  

5 G r o u n d  

6 G r o u n d  

I P i n  I A s s i g n m e n t  

I G r o u n d  

2 G r o u n d  

3 - 5  V d e  

4 + 5  V d c  

5 + 5  V d c  

6 + 5  V d e  
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INSTALLING COMPONENTS 

P 2 - S p e a k e r  C o n ne c 1 o r  

I P i n  I A s s i g n m e n t  

I D a t a  o u t  

2 + 5  V d c  

3 G r o u n d  

4 + 5  V d c  

P 3 - Tu r b o  Switch C o n n e c 1 o r  

I P i n  I A s s i g n m e n t  

I S e l e c t i o n  P i n  

2 G r o u n d  

P 4 - Tu r b o  L E D  C o n n e c l o r  

I P i n  I A s s i g n m e n t  

I + 5  V d e  

2 L E D  s i g n a l  
1-----------
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SYSTEM BIOS 

L P T2 

L P TJ 

S e e  L P T I d e s c r i p t i o n  a b o v e .  

F L O P P Y  0 (A: ) 

I n d i c a t e s  f l o p p y  d r i v e  A :  t y p e  a n d s t e p  r a t e .  
T h e  " t y p e "  c a n  b e  3 6 0 K ,  1 . 2 M ,  7 2 0 K , o r  1 . 4 M . T h e  
" s t e p  r a t e "  i s  g i v e n  a s  a n  a m o u n t  o f  t i m e ( i n  
m i l l i s e c o n d s )  r e q u i r e d  f o r  t h e  r e a d / w r i t e h e a d  t o  
b e  m o v e d  t o  a n  a d j a c e n t  c y l i n d e r . T h e r e  a r e  t w o  
s t e p - r a t e  s e t t i n g s p o s s i b l e  f o r  e a c h  d r i v e t y p e ,  a 
s l o w  a n d  a f a s t  r a t e .  ( T h e  l o w e r  n u m b e r  i s  t h e  
f a s t e r  r a t e ,  a n d  p r o v i d e s i m p r o v e d  p e r f o r m a n c e ) .  

F l o p p y  0 ( A : )  D e s c r i p t i o n  

N / A  N o  c o n t r o l l e r  c a r d  f o u n d  

N o n e  C a r d  p r e s e n t  b u t  n o  d r i v e 

1 . 4 M  3 m S  3 . 5  i n c h  h i - c a p ,  f a s t  s t e p  

F L O P P Y  1 ( 8 : )  

S e e  d e s c r i p t i o n  o f  d r i v e A :  f i e l d ,  a b o v e .  
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SYSTEM BIOS 

FIXED 80 ( C : )  

Indicates fix ed d is k  C :  typ e, st ep rat e 
enc od ing if n onstandard, and if "Translati on 
M od e" is in effect. The dr i ve "t ype " may be an y 
value fr om I t o  47, and is d epend ent on th e f ix ed 
d isk present in the s yst em. If this dri ve has m ore 
than 1024 cyl inders, a sp ecial feature " Translati on 
M ode" may be selected ( via F IX E D  m enu entr y) t o  
make use of the cyl ind ers i n  excess of 10 23. If 
selected, then " T" w ill be app ended t o  th e dri ve 
type number as a r em inder. An oth er sp ecial 
feature all ows the select i on o f  n on -standard step 
rates t o  gain h igher per f ormance . S elect i on of a 
n on-zer o steprate enc od ing is n on -standard, and as 
a r eminder , is sh own b etw een braces. 

Fixed 80 ( C ) D e s c r i p t i o n  

N / A  Fixed c o n t ro l l er  card not present  

No n e  D ri v e  t y p e  " 0" ,  n o  d rive  prese n t  

2 D ri v e  t y p e  " 2" ' no spec i al fe a t u res  

4 7 T  D r i v e  t y p e  " 4 7T" , Trans la t ion  M o d e  

8 { F }  D r i v e  t y p e  " 8 " I spec i a l St ep r a t e  

46T { E } D ri v e  t y pe " 4 6'" ' Trans !  a t e +  S te p r a t e  

FIXED 8 1  ( D: )  

See descr ipt i on o f  dri ve C :  field , ab o ve. 

A- 1 8  

INSTALLING COM PONENTS 

S Y ST E M  B OA R D  C O N N E CTO R S  

Under typ ical c onditi ons, these c onnect ors 
sh ould be c onnected t o  the ind icat ors and sw itches 
of the system un it. 

I Connector I Funct i on 

P I  Hardware reset con n e e  tor 
P2 Speaker connector 
P3 Turbo sw itch connector 

P4 Turbo L E D  connector 

P5 Power L E D  & Ext- Lock connector 

P6- P7 Power supply connector 

P8 External battery connector 
K BI Keyboard connector 

P in ass ignments of th e c onn ect ors ar c 
illustrated as f oll ows : 

P I - H a r d w a r e  R es e t  C o n n e c t o r  

I P in I Ass ignment 

I Selecti on Pin 
2 Gr ound 
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INSTALLING C OM PONENTS 

' C M O S  S e t u p '  R e s e t  J u m p e r  

S om etim es , impr op er s etup may caus e th e 
syst em t o  m a lfuncti on and y ou might n ot b e  abl e 
t o  c orr ect suc h pr ob l em with out cl earing th e 
entir e C M OS S etup . Th e purp os e of this jump er is 
f or th e us er t o  r es et th e C M OS S etup in cas e o f  
critic al err or occurr ed in th e S etup. Mak e sur e 
th at th e power is O F F  b e f or e  y ou d o  this 
op er ati on. Als o b e  certain that this jump er is r e 
install ed t o  its n orma l p ositi on a ft er r es etting th e 
C M OS S etup . 

Aft er th e C M OS S etup is c l ear ed , th e Setup 
will b e  l oad ed with th e BIOS d e fau lt valu e up on 
p ow er-up and y ou may c ontinu e t o  d efin e th e 
syst em c onfigur ati on as usua l. 

I J P2 I Functi on I 
1 -2 N orma l op erta i on * 

I 2 -3 R es et C M OS S etup 

• D efau l t  s e t t i n g  

3-10 
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SYSTEM BIOS 

BOOT SEQUENCE 

Sp eci fi es th e s elect ed ord er in wh ich th e 
disk (s) will be b o oted . 

Boot -Sequence  D escri p t i o n  

A :  1 s t  Try A:fi rs t ,  i f  f a i l u re ,  t ry C :  

C :  1 s t  Try C : fi rs t ,  i f  f a i l u r e ,  t ry A: 

Prompt Sc reen prompt for d ri v e  A: - D :  

KEYBOARD 

The k eyb oard typ e/prot oc o l  is sh o wn in this 
fi e ld. 

Eg , K eyb o ard ... A T  P C/ A T  typ e k eyb oard 
K eyb oard ..... X T  P C/X T typ e keyb oard 

NUMLOCK 

T h e  pr ogr ammab l e  p owerup Num L ock stat e 
is sh own in t his field. 

N ot e :  This is only m eaningfu l f or AT-typ e 
k eyb o ards . 

F or exampl e, Num L ock 
Num L ock 

Of f 
On 
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SYSTEM BIOS 

T YPEMATIC 

The p rog ra m ma ble powe rup "type matic" 
repeat rate is shown he re. Many values a re 
possi ble , up to 30 .0 cha racte rs pe r secon d .  

Note: This is only meaningful fo r A T -type 
key boa r ds .  

Typemat i c  D escr ip t ion  

D efau l t  N o  r a t e  programmed , speed  ap prox 1 0  cps  

30 . 0  30 cps  r a t e  i s  programmed 

VIDEO-PRIMAR Y 

In dicates the v i deo a dapto r wh ich will be In 
use when the syste m boots ( DOS) . 

V i d e o -P r i m ary D escr ip t ion  

Non e  Spe i c a l  Su pport , see  V I D EO menu 

M o n o c h ro m e  B/ W c ard 

C GA - Sno w  C GA, s l o w  access  d u e  to  " s n o w "  

C GA - Fast C GA, " s n o w "  i s n ' t  problem 

V / EGA- M o n o  Ad v an c ed Graph i c s ,  B / W  mon i tor  

V / EGA-C olor  Adv a n c e d  Graph ics , Co lo r moni tor  

A-20 

INSTALLING COMPONENTS 

S Y ST E M  B OA R D  J U M P E R  S E T T I N G  

The re a re a few ju mpe rs i n  the mothe r boa r d  
that a l low the use r to se lect the desi re d syste m 
con figu ration . The following ta bles show the 
function an d de fault settings o f  these ju mpe rs. 

P a s s w o r d  Se c u r i t y  J u m p e r  

This ju mpe r se r ves as a maste r de -select fo r 
the Powe rup and Setup Passwo r d  ent ry . The use r 
can p rog ra m the syste m to p ro mpt fo r a passwo r d  
du ring powe rup an d du ring ent ry to the Setup 
Utility . When secu rity is ena b le d, the co mpute r 

will deny powe rup access until the co r rect 
passwo r d  is p resente d .  An ala r m  wil l soun d i f  
th ree inco r rect passwo r ds a re p resente d. This 
featu re can be disa ble d, o r  the passwo r d  change d, 
via the BIOS Setup Utility. Please re fe r to the 
section on 'Secu rity Con figu ration Utility ' o f  
Setup Utility un de r Appen di x A fo r details. 

I J P l I Passwo r d  Secu rity 

1-2 Disa ble d * 

2- 3 Ena ble d 
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INSTALLING C OMPONENTS 

C ON T R OL O F  S Y S T E M  S P E E D  

Sys t e m  sp e ed can b e  s e l ect ed by ha rdwa r e  
sw i tch an q k eyboa rd. Conn ec to r  P 3  shou ld b e  
conn ec t ed to t h e  tu rbo sw i tch o f  th e cas e pan e l, 
th is to g g l es th e op e ra t ion mod e b etw e en tu rbo and 
no r ma l  mode wh en p r ess ed. 

In add i tion to th e f ron t-pan e l  sw itch, you 
can a lso chang e  t h e  syst e m  sp e ed v ia k eyboa rd . 
P r ess 'C t r l ' , ' A l t ' and ' + '  fo r tu rbo mod e and 
'C t r l ' , ' A l t ' and ' - '  fo r no r ma l  mode. 

In e i th e r  cas e, th e tu rbo L E D  w i l l  l i gh t  up 
to ind icat e wh e th e r  th e sys t e m  is now runn in g in 
tu rbo mod e o r  no r ma l  mod e. In tu rbo mod e, th e 
tu rbo L E D  w i l l  tu rn ed on . In no r ma l  mod e, th e 
tu rbo L E D  is o f f. 

It shou ld b e  not e tha t tu rbo sw itch s ett in g 
w i l l  ov e r r id e  th e k eyboa rd switchin g mod e ,  but 
not v ic e  v e rsa. 
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SYSTEM BIOS 

VIDEO- SECOND A RY 

Ind ica t es i f  a s econd v id eo ca rd is p r es en t  
in th e sys t e m. ( Typ ica l ly, two CR T sys t e ms a r e  

us ed in C A D  app l ic t ion s). I f  p r es ent, th is mon i to r  
w i l l  on ly b e  suppo r t ed by sp ec ia l softwa r e  awa r e  
o f  i ts p r es enc e .  In pa rt icu la r, it w i l l  not b e  s e en 
by DOS. Mos t sys t e ms w i l l NOT hav e dua l 
mon i to r  con fi gu ra t ions, and th is w il l  b e  d isp lay ed : 

V i d eo- S e co n d a r y  . . . . .  n / a  

Oth e rw is e ,  r e f e r  to V I D EO- PR J M A RY abov e. 

SECURIT Y 

Th e s tat e of passwo rd- S ecu r ity is shown 1n 
th is f i e ld. 

Fo r exa mp l e, S ecu r ity 
S ecu r ity 

Enab l e  
D isab l e  

A-2 1 



SYSTEM BIOS 

(2 ) CLO C K  C ON F I G U R AT I ON U T I L I T Y  

Th e ba t t ery back ed R eal- Tim e -Cl ock (R TC) 
t im e, d a t e ,  and dayligh t savings f ea tur e ar e 
pr ogramm ed thr ough th is ut ility. 

NOTE: C h a n g i n g  t h e  se l l i n g  o f  a n r  o n e  f i e l d  a t  

1 1: 5 9 : 5 9  p m  m a y  pe r m i t  u n e x p e c L e d  ro l / - o l ' e r  o f  

a n o t h e r  fie ld .  a n d  e s pe c i a lly u n i n t e n d e d  r e s u l t s m rz .t ·  

o c c u r  d u r i n g  d a y li gh t - S a l' i n gs t rrz n s is t io n  p e r i o d s ( * ) .  

TIME 

Th e t im e  f i eld is sh own in USA 1 2  h our 
f ormat, f oll ow ed by a tim e- of- day in d icat or "a" or 
" p " (am/ pm). Wh en chaging the time setting, all 
valu es ar e ch eck ed. i f  n ecessary , Setu p will 
enf orc e (im p os e) legal limits. 

T im e  hh/mm/ss t Military 

1 2:0 0 : 0 0  a 0 0 : 0 0 : 0 0  

0 9: I 0 :  I I  p 2 1 :  I 0 :  I I  
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INSTALLING C OM P ON EN TS 

I n s t a l l i n g  SIM M  M o d u l e s  

Wh en ev e r  adding m e m o r y  m odules t o  th e 
m oth e rb oa rd, install 2 m odul es at a ti m e. Als o 
mak e su r e  that th e SI M M  is install ed in th e 
c o r r e ct o ri entation, th e R A M  chips on th e m odul es 
sh ould b e  fa cing th e l / 0  sl ot . S e e  th e figu r e  on 
n ext pag e f o r  illust rati on. 

T o  install a m odul e, th e m odul e edg e sh ould 
angl ed int o t h e  s o ck et 's c onta ct and th en th e 
m odul e is piv ot ed int o p osition, wh e r e  th e l o cking 
lat ch es will s e cu r e  it. If th e m odu l e  edg e is n ot 
c o mpl et el y ins e rt ed int o th e s o ck et, it cann ot b e  
piv oted t o  b e  in v e rti cal p ositi on and sh ould b e  
d ragg ed out and ins e rted again. Do n ot f o r c e th e 
m odu l e  int o th e SI M M  s o cket. It wi ll da mag e th e 
l o cking Ia t ch es .  

Th e m odul es sh ou ld b e  l o ck ed b y  th e 
l o cking lat ch es of th e s o ck ets fi r mly . P l ea s e  
ch e ck ca r efull y b ef o r e  tu rning on th e p o w e r .  
Oth e rwis e, th e s yst e m  wil l n ot w o rk p r op e rl y .  

J "-../ 

SYSTEM BIOS 

DATE 

Th e dat e fi eld is sh own in USA 
m m /dd / y y y y  f o r mat. 
s etting, all va lu es 
y ea rs) . If n e c essa r y, 
l egal li mits . 

Dat e ( m m /dd /yy yy) 

01 /2 3 /1 9 90 

DAYLIGHT SAVINGS 

Wh en editing th e dat e 
a r e ch e ck ed (in clud e l eap 
Setup wi ll en f o r c e  (i mp ose) 

Janua r y  23, 1 9 90 

Th e R TC has a bu ilt - in capabi lit y t o  
aut o mati call y ad just the t i me on the tw o da ylight 
savings days of th e y ea r ( *) .  I f  this is des i red , s et 
th e fi eld t o  " E qabl e ". Ot he rwise . set the field to  
" Disabl e". N ot e  that in g en e ra l, n othing wi l l  be 
i m m ediately obs e rvabl e by s etting th e fi eld t o  
eith e r  state. 

F o r  exa mpl e, Da ylight Sa vings 
Day light Savings 

Enabl e 
Disab l e  

( * ) On t h e  l as t  Su n d a y  i n  Apri l ,  the  t i m e  i n c re m e n t s  from 1 : 5 9 : 5 9  

am to  3 :00 :00  a m .  O n  t h e  l ast Su n d ay i n  Oc tober ,  w h e n  t h e  
t i me first reaches 1 : 5 9 : 5 9  a m ,  i t  i s  r o l l e d - b ak to  1 : 00 :00  a m .  
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(3) V I D E O  C ON F I G U R A T I ON U T I L I T Y  

The p rima ry video ada ptor is declared 
th rou gh this utility . 

A " p rima ry " ada ptor is de fined to be the 
"video card which wi l l  be recognized by an 
o peration system (such as DOS) when it receives 
cont rol o f  the system after a powerup or wa rm
boot . I f  the re are t wo video cards present , the 
"othe r "  one becomes (by de fau lt) the "secondary " 
video adapto r .  The secondary adaptor is placed 
into a standby state, waiting to be activated by 
s pecialized so ftware which knows o f  its 
existence. Ordinari ly , there will be one and 
on ly one video card in the system, and . it is 
(trivia l ly) assigned "p rimary ". 

No jumpe r sett ing is required , a ll that 
need be done is to select an ada ptor from those 
avai lable in this utility , and the on ly choices 
made avai lable wi l l  be consistent with the 
equ ipment found in the computer. In systems 
with only a sin g le video ca rd (the usua l case) , 
the choices are limited to that present ca rd, or 
"none ". 

As sug gested , a video-less system may be 
con fi gured. This is usefu l in ce rtain 
s pecialized monitoring/contro l applications. 
These steps should be taken to con figu re a 
video - less system : First , whi le some video card 
is present in the system , enter the Setup uti lity 
and select the V I DEO con f iguration util ity 
(here). Select the "none " o pti on ,  and exit this 
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The memo ry size is detected automatically by 
system BIOS and indicated a fter powe r up. No 
switches o r  jumpers are requi red to be set for the 
memo ry size and DRA M ty pe . 

The di f fe rent con figu rations o f  memo ry is 
illust rated in the next table. It shows the pa ge 
mode , inte rleave options and the D R A M  
combinations available for each possible memory 
ma p .  Since inte r leavin g requi res pai rs o f  banks , 
va rious cont rols desc ribed act on memo ry in bank 
pai rs . The sho rt hand notation Bank A is used 
when desc ri bing somethin g that a f fects m emory 
banks 0 and I as a set. Simila rly , Bank B is used 
to desc ribe memo ry banks 2 and 3 as a set. 

Me m o r y  C o n f i g u r a t i o n  T a b l e  

16-Bit D RAM Banks Page/In terleave Total 

Bank 0 Bank 1 Bank 2 Bank 3 A B Memory 

256K 256K 2/P 1 .0MB 

256K 256K 256K 256K 4/P 4/P 2.0MB 

1 M  Page 2.0MB 

1 M  1 M  2/P 4 .0MB 

1M 4 M  Page 10 .0MB 

4 M  4 M  2/P 16 .0MB 
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DI P D R A M  M e m o r y  O r g a n i z a t i o n  

IMe mo ry B� nk I D I P
-

Me mo ry Location I D RA M  Size I 
BA N K  0 U3 9, U40, U41, U42 44256 

U 38, U37 (pa rity ) 41256 

BA N K  I U 3 3, U34, U35, U36 44256 
U 32, U30 (pa rity ) 41256 

BA N K  2 U26, U27 ,  U28, U2 9 44256 

U 31, U24 (pa rity ) 41256 

BA N K  3 U20, U21 ,  U22, U2 3 44256 
U25, UI 9 (pa r ity ) 41256 

U38, U37, U32, U30, U3 I, U24 & U25, UI 9 a re 
the pa rity bits fo r BA N K  0 to BA N K  3 
respective ly. In no r ma l  s ituation , those b its a re 

not needed and the pa r ity check ing log ic can be 
disab led. Hence, the use r can left those sockets 
unpopu lated and thus a l low ing you to m in i mize 
the syste m cost. 

The re a re seve ra l co mbinations of D R A M  
types you may cons ide r .  So , a bas ic syste m can be 
equ ipped w ith fewe r me mo ry and late r mo re 
me mo ry can be added when upg rading the syste m. 
As a typ ica l case , a bas ic syste m can be equipped 
with 2 Megabyte me mo ry using 1 M B  S I M M  and 
then me mo ry size is late r expanded to 10 
Megabytes by putting anothe r banks of 4M S I M M. 
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sc reen (p ress Pg Up). T hen p ress F l O , which 
reco rds the new configu rat ion and boots the 
co mpute r. Tu rn the syste m off , and re move the 
v ideo ca rd. The co mpute r is now ready to be 
run without v ideo. 

When two video ca rds a rc p resent in the 
syste m, one must be co lo r, and the othe r B/ W. 
M R  BIOS TM w i l l  identify these ca rds , and make 

both choices ava i lab le fo r p ri ma ry se lection. If 
one of the ca rds is Y /EGA, its ope ration in the 
capacity of monoch ro me o r  co lo r wi l l  
auto matica l ly be detected and repo rted. 
A lthough V / E GA ca rds gene ra l ly requ i re setting 
dipswitches, M R  BIOS TM w i l l  ove r ride those 
settings acco rding to the p r i ma ry adapto r 
se lected v ia th is ut i l ity. Note we l l  that "so me" 
va l id d ipswithc state must st i l l  be set on the 
V j E GA ca rd so that it may co r rect ly in it ia lize 
itse lf. 

If a C GA ca rd is p resent in the syste m ,  a 
second f.ie ld w i l l  appea r on the sc reen. Its 
pu rpose is to a l low se lection of v ideo access 
speed. So me C GA ca rds wi l l  p roduce sc reen 
"snow " (a lso ca l led "hash " )  when accessed too 
quick ly in 80 -co lu mn A lpha Nu me r ic mode (the 
usua l mode ). Such ca rds requ i re 
synch ronization w ith video ret race/sync signa ls 
to p revent this undes i rab le effect. Most C GA 
ca rds do not requ i re th is synch ron izat ion , and 
d ra matic speed i mp rove ment (and a lack of 
sc ro l l  "f licke r " )  is rea l ized th rough un rest rained 
access. T ry se lect ing the fast mode - eithe r the 
"snow" p rob le m won 't ex ist , o r  it wi l l  be 
into le rab ly obv ious. 
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( 4 )  FLO P P Y  D IS K  C ON F IG U R A T I ON U T I L I T Y  

This u tili ty configur es th e floppy drive 
subsys t e m ,  driv es A :  and B:. 

Th e B IOS mus t b e  inform ed of th e typ es 
of floppy driv es in the sys t em, their s tep ra t es, 
and in th e cas e of 720K driv es , wh e th er or no t 
a "m edia-change-line " is pr esen t .  

I f  th e driv e con troll e card is abs en t, no 
choic es will b e  availabl e, and the re is no thing 
to do h er e. tha t is rar ely the cas e, but IS 
suppor t ed configura tion. usually , a con troll er 
card is pr es en t along wi th a t  leas t one diske t t e  
driv e .  In this mor e usual cas e ,  on e of four 
d r 

·
i v e t y p e s c a n b e s p e c i f i e d f o r e a c h , d r i v e A : 

and driv e B:. Th e choic es include two 5 .25 inch 
driv e typ es : 360K and ! .2 M  driv es , and two 3.5 
inch driv es typ es : 720K and 1.4 M driv es. If a 
driv e is no t conn ec ted to ei th er th e A :  or B: 
card conn ec tor, th en "none " should be s elec ted 
for tha t driv e .  O th er wis e ,  an error m essag e will 
b e  g en era t ed each time th e compu ter is boo t ed .  

A "m edia-chang e-l i n e "  fi eld IS also 
display ed wi th each driv e typ e ,  bu t is only 
program mabl e in th e 720K cas e. This "m edia 
e h. an g e -I in e "  is an e I e c t ric a I sign a I produc ed by 
a m echanical swi tch in th e disk driv e .  I t  is 
ac tiva t ed wh en a disk is ins er t ed. (You can 
f e el the spring -loaded swi tch ac tua t e  wh en 
ins er ting a disk in a ! .2 M  drive ) .  Operating 
sys t ems lik e DOS ch eck thi s signal each tim e th e 
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S YST E M  M E MO R Y  C ON F IG U R AT I ON 

Four DI P m emory banks and two S I M M  
m emory banks ar e availabl e on Pan ther-II ,  th es e 
m emory banks ar e d esigna t ed as BA NK 0 to BA NK 
3 in th e mo th erboard. Us er has th e op tion of 
ei th er u sing D I P typ e D R A M  or S I M M  typ e 
m e mory modul es . S till if th e us er pr ef ers , h e  
could us e bo th typ es tog e th er. Tha t m eans you 
could mak e us e of DI P and SI M M  typ e m emory 
si mul tan eously . Pl eas e no t e  tha t how ev er, you 
canno t ins tall bo th m emory typ es mark ed wi th th e 
sam e bank r ef er enc e. For example if you had 
already ins tall ed DI P m emory in to ' BA NK 0 ', you 
can no long er ins tall SI M M  in to th e m emory 
modul es r ef er enc ed as ' BA NK 0 '. 

On e bank of m emory r ef ers to 2 S I MM 
modul es or 6 D I P m e mory chips (4x44256 + 
2x4 1256). For th e S I M M  m emory, us er can ins tall 
256K , 1 M  or 4 M  S J M M ;  th er efor e i t  has a 
maximum m e mory capaci ty of 16 M egaby t es. On 
th e o th er hand ; if purely DI P DR A M  ar e us ed , i t  
will allow up to 2 M egaby t es of memory. Th e DI P 
DR A M  are organized in 4 banks as shown in n ex t  

pag e : 
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Orientation MarV. 
/ / 

D 
80387SX Coprocessor 

Orientation Mark 

D 
Numeric Coprocessor Socket 
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disk is accessed, saving the time required to re
read the disk directory into memory if the 
swithc is not tripped. There were difficulties 
during the transition period from PC-X Ts to 
PC-A Ts regarding this, because the swithc was 
NO T present on the X T-720K drive, but WAS 
present on the A T-720K drive. This BIOS 
supports either kind of 720K drive, by allowing 
(requiring) the change-line to be specified. 

Follow these steps to determine which 
type of 720K drive you have: Configure the 
system for Change-Line present (ic, select 
"Yes"), and exit the Setup Utility. Insert a 
(non-blank) disk into the drive, and type DIR to 

see that directory. Remove the disk, and insert 
a different one known to have a different 
directory. Type DIR again, and examine the 
new directory. If this drive lacks the Change
Line, then the latter directory display will 
(incorrectly) be identical to the original disk's. 
In such a case, invoke the Setup- Utility again 
and correct the Change-Line field to "No". 
NO TE: If a 720K drive is improperly configured 
to indicate "No " Change-Line when it is in fact 
present, the drive will operate correctly, but 
with diminished performance. 
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(5) F I X E D  DIS K C O N FI G U R A T I O N  / L OW 

L E V E L F O R M A T U TI LIT Y  

This utility configures the fixed disk 
subsystem, dirves C: and D :  

DRIVE TYPES 

If one or two fixed disks arc present in 
the system (and connected to a controller card), 
then the drive(s) must be configured via this 
utility. The main purpose is to assign a drive 
"type" to the drive(s). The "type" in turn is 
used to select a table of parameters which 
completely describe the drive characteristics. 
The drive parameter tables arc comprised of 
these entries: 

( I) Number of Cylinders 
(2) Number of Heads 
(3) Starting Prccompcnsation Cylinder 
(4) Landing Zone Cylinder (Park) 
( 5 )  Number of Sectors per Track 

Up to 47 drive tables/types can be defined 
within the BIOS in a compatible fashion, and 
the first 23 drive types (1-23) arc standardized 
throughout the industry. The remaining 24 
drive types/tables are BIOS implementation 
dependent, of course chosen in an attempt to 
service the widest variety of drive types. 
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Installing Components 

Warning : Be sure to turn off the computer's 
power switch before installing or replacing any 
component. 

If installation sounds risky. let your dealer 
install the 80387 SX. If you make a mistake. you 
could damage the 80387 SX or your computer. 

INSTALLING 80387SX MATH C O P R O C E S S O R  

Math coprocessor 80387SX is available in a 
68-pin PLCC package. Find the 80387SX socket on 
the system board, it's located on Ul6 at the corner 
of the motherboard. The socket is a 68-pin PLCC 
socket, align the chip so that its orientation mark 
matches up with that of the socket. When you are 
sure the pins are aligned correctly, press firmly 
and evenly on the 80387SX into the socket. Make 
sure that the coprocessor is firmly inserted into 
the socket. 

The speed rating of 8038 7SX should rna tch 
that of the system speed for a optimum and 
reliable operation. Refer to the table below to 
determine the correct speed rating of the 80387SX. 

Panther-ll 

20 Mhz System 
16 Mhz System 

I Math Coprocessor 

I 
80387SX-20 
80387SX-16 
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GENERAL FEATURES 

S Y ST E M  F UNCT I ONS 

S y s t e m  f u n c t i o n s  i n c l u d e 

I n t e r r u p t 
D M A  
T i me r  
R e a l  t i me c l o c k  
C l o c k  a n d r e a d y  g e n e r a t i o n  
I / 0  c h a n n e l  c o n t r o l  

A l l  s y s t e m  f u n c t i o n s  a r e 100% c o m p a t i b l e  t o  
A T  s t a n d a r d .  I / 0  c h a n n e l  o f  P a n t h e r -II  i s  
d e s i g n e d  t o  b e  c ompa t i b l e  w i t h  s t a n d a r d A T  b u s .  
A l l  t h e  e x p a n s i o n c a r d s  c o n f o r m e d  t o  t h e  s t a n d a r d 
A T  b u s  c a n  b e  u s e d  i n  P a n t h e r -!! w i t h o u t  p r o b l e m .  
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H o w e v e r ,  t h e r e  a r e ma n y  h u n d r e d s  o f  d r i v e s  
b e i n g  ma r k e t e d ,  a n d i t  i s  thu s i m p o s s i b l e  t o  
e x p l i c i t l y  s u p p o r t  a l l  o f  the m .  

PROGRAMMABL E TYPES 46 & 47 

T h i s  B I O S  p r o v i d e s t a b l e s f o r  t y p e s  1-45, 
r e s e r v i n g  t y p e s  46 a n d  47 a s  " u s e r  
p r o g r a mma b l e "  d r i v e t y p e s .  T h e  p a r a m e t e r s  f o r  
e a c h  d r i v e t y p e c a n  b e  v i e w e d  b y  s c r o l l i n g t h e y  
" T y p e "  f i e l d  t h r o u g h  t h e  e n t i r e s e qu e n c e 1-47. 
( S e e  t h e  b o t t o m " P r o m p t "  l i ne o n  t h e  s c r e e n .  
P r e s s i n g + o r - w h i l e  t h e  cu r s o r i s  o n  t h e  " T y p e "  
f i e l d  w i l l  c a u s e t h e  f i e l d s  t o  s c r o l l ) . I f  i t  
h a p p e n s  t h a t  y o u r p a r t i cu l a r  d r i v e p a r a me t e r  
t a b l e  i s  n o t  a m o n g  t h e  45 e x p l i c i t l y  d e f i n e d i n  
t h i s  B I O S ,  t h e n  t h e  o p t i o n  e x i s t s t o  p r o g r a m  
t h e m " b y  h a n d "  i n t o  e i t h e r  d r i v e t a b l e  46 o r  47. 

T o  c r e a t e  a " u s e r  p r o g r a mme d "  d r i v e  
p a r a me t e r  t a b l e ,  f i r s t  mo v e  t h e  c u r s o r  t o  t h e  
" T y p e "  f i e l d  a n d  s e l e c t  46 or 47. T h e n  mo v e  t h e  
c u r s o r  d o w n  t o  t h e  n e x t  f i e l d , " C y l i n d e r s " ,  a n d  
p r e s s  E N T E R .  K e y  i n  t h e  n u m b e r  o f  c y l i n d e r s ,  
a n d p r e s s  E N T E R  w h e n  d o n e .  Co n t i n u e  i n  t h i s  
f a s h i o n ,  e d i t i n g  t h e  " H e a d s ", " P r e c o m p " ,  
" La n d i n g " ,  a n d  " S e c t o r "  f i e l d s .  I t 's a s  s i m p l e  a s  
t h a t  . 
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TRANSLATION MODE 

La r g e r  c a p a c i t y  d r i v e s  w i th h i g h e r  tr a c k  
d e n s i t y  a r e b e c o mi n g  i n c r e a s i n g l y  a va i l a b l e ,  b u t 
t h e  s ta n d a r d  B I O S i n te r f a c e l i m i ts s u p p o r t to 
1024 t r a c ks .  T h e  sta n d a r d B I O S i n te r f a c e  
c a n n ot ta k e  a d v a n ta g e  o f  th e s e  n e w  
te c h n o l o g i e s .  I t  i s  p o s s i b l e  th r o u g h  tr a n s l a t i o n  
s c h eme s ,  h o w e v e r ,  to s u p p o r t d r i v e s  w i th 
c a p a c i t y  i n  exc e s s  o f  a G i g a B y te . 

M R  B I O S  ™ p r o v i d e s  s u c h  a T r a n s l a t i o n  
M o d e  to s u r p a s s  th i s  102� (IK) c y l i n d e r  
l i m i tat i o n .  u p  to 16384 (16K)" c y l i n d e r s  c a n  b e  
a d d r e s s e d  v i a  t h e  T r a n s l ati o n  M o d e . . .  b u t  M O S T  
S T A T E  O F  T H E  A R T  D R I V E  CONT R OLLE R  
CA R D S S U P P O R T  ONLY 4K C Y LIND E R S  to 
d a te . M a n y  o l d e r  c a r d s  o n l y  s u p p o r t 2K 
c y l i n d e r s .  T h e  T r a n s l a t i o n  M o d e  
i m p l e me n ta t i o n  i s  d e s i g n e d  to b e  c o m p a t i b l e  
b oth w i t h  p r o g r a m s w h i c h  e x c l u s i v e l y  u s e t h e  
BIO S i n te r f a c e ,  a n d  p r o g r a m s  w h i c h  i n te r p r e t  

t h e  d r i v e ta b l e s  a n d  r u n  th e d r i v e s  d i r e c t l y .  I f  
T r a n s l a te M o d e  i s  n ot s e l e cte d ( i e ,  th e f i e l d  i s  
s e t to "No" ) ,  th e n  o n y  th e f i r s t 1024 c y l i n d e r s 

w i l l  b e  a c c e s s i b l e  th r o u g h th e B I O S i n te r f a c e .  

LOW LEVEL FORMAT 

T h e l a r g e  d r i v e s u p p o r t i s  c o m p l e m e n te d  
b y  a b u i l t- i n  Lo w - l e v e l - F o r m a t  ut i l i ty . B e  v e r y  

c a r e f u l  w h e n  u s i n g  th i s  u t i l i t y .  A s  w i th a l l  
f r o m a t  p r o g r a ms , th e d a ta c u r r e n tl y o n  t h e 
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1/0 S U B S Y ST E M  

It i s  v e r y  i m p o rta n t  th a t  a h i g h  s p e e d  
s y ste m s h o u l d  b e  c o m p a ti b l e  w i th e x i st i n g  
p e r i p h e r a l s  w i th o u t d o w n g r a d i n g  th e p e r f o r m a n c e .  
T h e  P a n th e r - I I  s y ste m i s  e x a ct l y d e s i g n e d  w i th 
th i s  c a p a b i l i ty i n  mi n d .  T o  be c o m p a ti b l e  w i th 
th e e x i st i n g  a d d - o n  c a r d s ,  u s e r  h a s  th e o pt i o n  o f  
d e f i n i n g  t h e 1 / 0  s p e e d .  I f  f o r  e x a m p l e ,  t h e 
p e r i p h e r a l c a r d i s  n ot c a p a b l e  o f  o p e r a ti n g a t  h i g h  
s p e e d ,  u s e r  c a n d e f i n e  a s l o w  s pee d f o r  I / 0 s l ot 

o p e r a ti o n  w h i l e sti l l  m a i n ta i n  th e r e st o f  th e 

s y stem a t  v e r y  h i g h  s p e e d .  
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c o mb i n a t i o n  o f  p a g e mo d e  w i t h  i n t e r l e a v i n g 
r e s u l t s i n  t h e  b e s t  p o s s i b l e  c o m b i n a t i o n  o f  f a s t  
s y s t e m  memo r y  o p e r a t i o n  u s i n g t h e  mo s t  c o s t  
e f f e c t i v e  D R A Ms .  

S h a do w  R A M  

T o  f u r t h e r  e n h a n c e  t h e  s y s t em p e r f o rma n c e ,  
s h a d o w  R A M  i s  s u p p o r t e d .  S h a d o w  R A M  i s  a 
t e c h n iqu e t h a t  l o a d s  s y s t e m  BIO S , v i d e o a n d / o r  
a d a p t e r  B I O S f r om t h e  l o w  s p e e d  E P R O M/ R O M  
d i r e c t l y  i n t o  f a s t  D R A M  d u r i n g  bo o t - u p  o f  t h e  
c om p u t e r .  T h e  e x e c u t i o n  o f  t h e  BIO S t h e n  w i l l  
h a v e  s i g n i f i c a n t  i mp r o v e m e n t  b e c a u s e  a c c e s s  t o  
D R A M  i s  m u c h  f a s t e r  t h a n  R O M .  

Me mor y R em a p p i n g  

I f  s h a d o w  R A M  i s  n o t  u s e d  a t  memo r y  a r e a  
ODOOOOH:OE F F F F H ,  r e m a p p i n g  i s  p o s s i b l e .  T h e n ,  

l o c a l memo r y  a r e a s  OAOOOOH :O B F F F F H  a n d 
ODOOOO H :OE F F F F H  ( e a c h  1 2 8 K  b y t e s )  a r c ma p p e d  

t o  t h e  t o p  o f  t o t a l m e m o r y  f o r  i t  t o  b e  u s e d  a s  
e x t e n d e d  memo r y . Memo r y  a r e a s  OFOOOO H 
OF F F F F H  ( s y s t em B I O S )  a n d OCOOOOH -OCF F F F H  

( v i d e o  B I O S )  a r e r e s e r v e d  f o r  s h a d o w  R A M. 
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d r i v e w i l l  b e  f o r e v e r  l o s t .  M o s t  t y p i c a l  u s e s  o f  
t h e  f o r ma t  u t i l i t y  w i l l  i n v o l v e  f o r ma t t i n g  t h e  
e n t i r e d i s k ,  b u t  i t  i s  n o t  r e qu i r e d  h e r e .  A 
r a n g e o f  c y l i n d e r s  ma y b e  s p e c i f i e d  a s  t h e  
t a r g e t  o f  t h e  o p e r a t i o n ,  a n d  t h e  s e qu e n c e  ma y 
b e  i n c r e a s i n g  o r  d e c r e a s i n g  o r d e r .  A l s o ,  t h e  
" i n t e r l e a v e "  ( a l s o  c a l l e d " s k e w  f a c t o r " )  i s  
s e l e c t a b l e . I n  g e n e r a l ,  s e l e c t  a n  i n t e r l e a v e  o f  
" 3 "  ( d e f a u l t) u n l e s s  y o u r  d r i v e  c a r d  h a s  8 K  o r  

m o r e  R A M  o n  b o a r d ,  o r  s p e c i f i c a l l y  c l a i ms t o  b e  

a " 1 : 1" c a r d .  I n  t h a t  c a s e , s e l e c t  a n  i n t e r l e a v e  
0 f II 1 ". 

Note: Be w a ry o f  p ro d u c t s  w h i c h  c a l c u l a t e  t h e  ''b e s t  .. 
i n t e r l e a v e  f a c t o r  for  a d r i v e / c a r d  c o m b i n a t io n .  M u l t i 
s e c t o r  r e a d s  c a n  of t e n  b e  ( o p t i m a l l y )  a c c o m p l i s h e d  w i t h  
a t i g h t  i n t e r l e a v e ,  b u t  p rog r a m s  e m p l o y i n g  s e q u e n t i a l 

si n g l e -se c t o r  r e a d s  ( i n c l u d i ng DOS 3.3 a n d  e ar l i e r )  w i l l  

s u ffer  g r e a t l y  from s u c h  an .. o p t i m i z a t i o n  ... 
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(6) B O OT S EQ U E N C E  

U TILIT Y 
C O N F I G U R A T I O N  

T h e  o r d e r  i n  w h i c h  t h e  d i s ks a r c s e a r c h e d  

f o r  a " b o o t  s e c t o r "  i s  c o n f i g u r a b l c  v 1a t h i s  
u t i  I i t  y .  

I n  a t y p i c a l B I O S i m p l e m e n t a t i o n ,  
w h e n e v e r  C T R L  A L  T D E L  i s  p r e s s e d ,  a n  a t t e m p t  
t o  b o o t  d r i v e A :  a l w a y s o c c u r s f i r s t ,  a n d  i f  t h e  
d r i v e i s  f o u n d  t o  b e  e m p t y ,  t h e n  d r i v e C :  i s  

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

I n  m o s t  i n s t a l l a t i o n s ,  d r i v e A :  i s  u s e d  
s i m p l y  t o  t r a n s f e r  f i l e s ,  a n d C :  i s  t h e  g e n e r a l  
p u r p o s e  s t o r a g e  a n d b o o t  d e v i c e .  I f  a d i sk i s  
p r e s e n t  i n  d r i v e A :  w h e n  t h e  c o m p u t e r  IS 
b o o t e d ,  i t  i s  u s u a l l y  t h e r e b y  m i s t a ke . 

F or c o n v e n i e n c e ,  M R  B I O S ™ s u p p o r t s  a 
p r o g r a m m a b l e  b o o t  o r d e r . I n  a d d i t i o n  t o  t h e  
u s u a l  " A :  f i r s t ,  t h e n  C:" s e q u e n c e , t h e  o r d e r  m a y  
b e  r e v e r s e d  s o  t h a t d r i v e C: i s  a c c e s s e d  f i r s t .  

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

A s p e c i a l  " h o t - ke y "  w a r m - b o o t  s e q u e n c e  
C T R L A L  T E N T E R  i s  a v a i l a b l e  t o  o v e r r i d e  t h e  
de f a u l t  s e q u e n c e  e s t a b l i s h e d  h e r e  i n  t h i s  u t i l i t y . 
T h e  e f f e c t  i s  i d e n t i c a l  t o  C T R L  A L  T D E L , 
e x c e p t  a p r o m p t  a p p e a r s  o n  t h e  s c r e e n  a sk i n g  
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s h o w s  t h e  a u t o m a t i c  i n t e r l e a v i n g  o p t i o n s  t h a t  
o c c u r  v e r s u s  t h e  n u m b e r  o f  p o p u l a t e d  b a n k s .  I n  
t h e  t a b l e ,  B a n k  0 , 1 , 2 a n d  3 a r e t h e  d e s i g n a t i o n s  
f o r  e a c h  o f  t h e  f o u r  D R A M  b a n k s . I n  t h e  c o l u m n s  
b e l o w  t h e s e  d e s i g n a t o r s ,  "Ye s "  o r  " N o " ,  i n d i c a t e 
w h e t h e r  t h e  b a n k  i s  p o p u l a t e d .  

A u to m a t i c I n ter leave vs Memo r y  Ma p 

Bank Bank 

0 

Yes 

Yes 

Yes 

Yes 

1 A Bank Address Mode 2 3 B Bank Address Mode 

No Linear No No N/A 

Yes 2-W ay Interleave No No N/A 

Yes 2-W ay Interleave Yes No Linear 

Yes 2-W ay Interleave 0 and 1 * Yes Yes 2-W ay Interleave 2 and 3* 

Th is  i s  for t h e  c ase  w h e re Banks  A a n d  B con t ai n  d i ffe r e n t  

t y p e s  of  D RA M S. I f  a l l  fo u r  banks  c o n t a i n  t h e  same D RA M  

t y p e  t h e n  fo u r-w ay i n ter l eav i n g  is aut o m a t i c al ly  a c t i v a t e d .  

P a ge Mod e  O pe r a t ion  

M e m o r y  I n t e r l e a v i n g  o p e r a t e s  i n d e p e n d e n t l y 
o f  p a g e m o d e .  P a g e  m o d e  i s  a c t i v e w h e t h e r  o n e  
b a n k  o r  b o t h  a r e p o p u l a t e d .  T h e  p a g e  m o d e  
o p e r a t i o n  r e s u l t s i n  n o  a d d i t i o n a l  w a i t  s t a t e  
p e n a l t y  f o r  e i t h e r  r e a d s  o r  w r i t e s  w h i c h  
i m m e d i a t e l y f o l l o w  r e a d s  t o  t h e  s a m e  D R A M  p a g e .  

W h e n  
i n t e r l e a v i n g  

p a ns o f  b a n ks 
i s  a u t o m a t i c a l l y  

a r e i n s t a l l e d 

e n a b l e d .  T h e  
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M EM O R Y  S Y ST EM 

P a n t h e r - 1 1  s u p p o r t s  t h e  u s e  o f  2 5 6 K ,  I M  a n d  

4 M  D R A Ms d e v i c e  c o n f i g u r a t i o n s  f o r  u p  t o  1 6 M B  
o f  o n - b o a r d  s y s t em .me mo r y .  

B o t h  p a g e  mo d e  a n d i n t e r l e a v e o p e r a t i o n  a r e 
i n c o r p o r a t e d  o n  t h e  s y s t em b o a r d  D R A M . P a g e 
mo d e  i s  e n a b l e d  o r  d i s a b l e d  for e a c h  p a i r  o f  
D R A M  b a n ks i n d e p e n d e n t l y .  W h e n  o n ,  i t  i s  a c t i v e 
o n  a l l  memo r y  ma ps f o r  t h e  e n a b l e d  b a n k  p a i r s .  

In t e r l e a v i n g  r equ i r e s  p a i r s o f  b a n k s .  B o t h  p a g e  
mo d e  a n d  i n t e r l e a v e a rc a u t oma t i c a l l y  e n a b l e d .  

O n e  b a n k  o f  memo r y  r e f e r s t o  a s  2 mo d u l e s  o f  
S I M M  o r  4 p i e c e s  o f  D I P  D R A M. D e t a i l e d  
o p e r a t i o n  o f  e a c h  i s  g i v e n  i n  t h e  f o l l o w i n g  
s e c t i o n s .  

I n ter leave O per a t ion  

T w o - w a y  i n t e r l e a v i n g  is a u t oma t i c a l l y  
e n a b l e d  w h e n e v e r  b o t h  m e mo r y  ba n k s o f  a p a i r  
a r e p o p u l a t e d  w i t h  s a me DR A M  t y p e s . I f  a l l  f o u r 
b a n k s  a r e p o p u l a t e d  w i t h  s a me D R A Ms ,  f o u r - w a y 

i n t e r l e a v i n g  a u t oma t i c a l l y  o c c u r s .  If t h e  f o u r  
m emo r y  b a n ks a r e n o t  p o p u l a t e d  w i t h  s a m e  
D R A Ms ,  t w o - w a y  i n t e r l e a v i n g  o c c u r s  o n  p a i r s t h a t  
a r e o f  t h e  s a me t y p e .  

I n  a s y s t em w i t h  t h r e e  b a n k s  p o p u l a t e d ,  t h e  

f i r s t  t w o  b a n k s  p e r f o r m t w o - w a y  i n t e r l e a v e i f  
t h e y  a r e o f  t h e  s a m e  D R A M  t y p e .  N e x t  t a b l e  
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w h i c h  d r i v e  s h o u l d  b e  b o o t e d .  I n  m o s t  
c i r c u ms t a n c e s ,  w e  s u g g e s t  s e t t i n g  t h e  d e f a u l t  
b o o t  s e qu e n c e  t o  "C:  Js t " ,  a n d  w h e n  t h e  r a r e 

o c c a s i o n  a r i s e s  r e qu i r i n g  a f l o p p y  b o o t ,  u s e  
C T R L  A LT E N T E R  t o  o v e r r i d e  t o  d r i v e  A :. 
N o t e  t h a t  d r i v e s  B :  a n d  D :  ma y a l s o  b e  s p e c i f i e d  
a t  t h e  p r om p t ,  b u t  t h i s  i s  i n c o m p a t i b l e  w i t h  
c u r r e n t  D O S  r e v i s i o n s .  

D u r i n g  c o l d - b o o t  ( p o w e r u p  o r  p u s h b u t t o n  
r e s e t ) ,  t h e  S c r e e n - P r o m p t e d  b o o t  c a n  b e  i n v o k e d  
b y  p r e s s i n g  E N T E R  d u r i n g  t h e  m e mo r y  t e s t .  

T h e  d e f a u l t  b o o t  s e qu e n c e m a y  a l s o  b e  s e t  
t o  S c r e e n - P r om p t ,  i n  w h i c h  c a s e  b o o t i n g  a l w a y s 

r e qu i r e s  e x p l i c i t  s e l e c t i o n  o f  t h e  b o o t  d r i v e .  
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(7) K E Y B O A R D C O N FI G U R AT I O N  U T I L I T Y  

T h i s  u t i l i t y  i s  u s e d  t o  c o n f i g u r e t h e  b o o t -
t i m e  N u m L o c k  s t a t e  a n d  t h e  k e y b o a r d  

T y p e m a t i c  r a t e .  

NUMLOCK 

M a n y  u s e r s  h a v e b e c o m e  a c c u s t o m e d  t o  t h e  
8 4 - k e y  A T - s t y l e  k e y b o a r d ,  w h i c h  l -ac k s  a 
d e d i c a t e d  c u r s o r - c o n t r o l  k e y p a d .  T h e  N u m Lo c k  

c o n t r ol k e y  i s  u s e d  o n  t h e s e  k e y b o a r d s  t o  t o g g l e  
t h e  N u m e r i c  K e y p a d  f r o m  n u m e r i c  o p e r a t i o n  t o  

c u r s o r  f u n c t i o n s .  T h e  s t a n d a r d p o w e r u p  d e f a u l t  
s t a t e  o f  N u m Lo c k  i s  " o f f", s o  t h e  N u m e r i c  

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

T h e  n e w e r  g e n e r a t i o n  1 0 1 / 2 k e y  k e y b o a r d s  
ha v e  a d e d i c a t e d  C u r s o r  K e y p a d  ( i n  a d d i t i o n t o  

t h e  N u m e r i c  K e y p a d ) . A l t h o u g h  t h e  N u m Lo c k  
k e y  i s  p r e s e n t  o n  t h i s k e y b o a r d ,  i t  i s  o n l y  t h e r e 
f o r  d o w n w a r d c o m p a t i b i l i t y  w i t h  t h e  e a r l i e r  8 4  
k e y  k e y b o a r d s .  T h e  s t a n d a r d  p o w e r u p  d e f a u l t  
s t a t e  o f  N u m L o c k  JS " o n " ,  s o  t h e  N u m e r i c  
K e y p a d  i s  i n  t h e  i n t u i t i v e l y  c o r r e c t  n u m e r i c  
m o d e .  

T h r o u g h  t h i s u t i l i t y ,  t h e  b o o t - t i m e d e f a u l t  
s t a t e  o f  N u m L o c k  c a n  b e  s e t  t o  i n d i v i d u a l  

p r e f e r e n c e .  S e l e c t  " D i s a b l e "  o r  " E n a b l e "  
a c c o r d i n g l y . 
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AN S I / I E E E  f l o a t i n g  p o i n t  s t a n d a r d .  T h e  m a t h  
c o p r o c e s s o r  o f f l o a d s  t h e . c o m p l i c a t e d  m a t h  

f u n c t i o n s  f r o m  t h e  C P U .  T h e r e f o r e ,  i t  h a n d l e s  i n  

o n e  i n s t r u c t i o n  w h a t  w o u l d  h a v e r eq u i r e d  m a n y  
s t e p s  w i t h  t h e  C P U . S o  y o u  c a n  s a v e  t i m e  o n  y o u r  
f a v o u r i t e  s p r e a d s h e e t ,  d a t a b a s e ,  e n g i n e e r i n g ,  
s c i e n t i f i c  a n d  g r a p h i c s p a c k a g e s .  

T h e  3 8 7 S X  C o P r o c e s s o r i s  o b j e c t  c o d e  
c o m p a t i b l e  w i t h  t h e  3 8 7 DX a n d u p w a r d  o b j e c t  
c o d e  c o m p a t i b l e  f r o m  t h e  8 0 2 8 7  a n d  8 0 8 7  M a t h  
C o - p r o c e s s o r s .  

I n  r e a l - a d d r e s s  m o d e  a n d v i r t u a l - 8 0 8 6  m o d e ,  
t h e  3 8 6 SX M i c r o p r o c e s s o r  a n d  3 8 7 SX M a t h  

Co p r o c e s s o r  i s  c o m p l e t e l y  u p w a r d  c o m p a t i b l e  w i t h 

s o f t w a r e f o r  t h e  8 0 8 6 / 8 0 8 7  a n d  8 0 2 8 6 / 8 0 2 8 7  r e a l 
a d d r e s s  m o d e  s y s t e m s .  

I n  p r o t e c t e d  m o d e ,  the 3 8 6 SX M i c r o p r o c e s s o r  
a n d  3 8 7 SX M a t h  Co p r o c e s s o r  i s  c o m p l e t e l y  u p w a r d 
c o m p a t i b l e  w i t h  s o f t w a r e f o r  t h e  8 0 2 8 6 / 8 0 2 8 7  
p r o t e c t e d  m o d e  s y s t e m .  

I n  a l l  m o d e s ,  t h e  3 8 6 SX M i c r o p r o c e s s o r  a n d  
3 8 7 SX M a t h  C o p r o c e s s o r i s  c o m p l e t e l y  c o m p a t i b l e  

w i t h s o f t w a r e  f o r  t h e  3 8 6  M i c r o p r o c e s s o r / 3 8 7  
M a t h  C o p r o c e s s o r  s y s t e m .  
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MATH C O P R O C E S S O R  

T h e  d ema n d  f o r  s o p h i s t i c a t e d ,  n u m b e r 
c r u n c h i n g  s c i e n t i f i c  a n d  b u s i n e s s  a p p l i c a t i o n s  h a s  

r a p i d l y  i n c r e a s e d  i n  r e c e n t  y e a r s .  8 0 3 8 6 S X  
f e a t u r e s  a n  i n t e g e r  A r i t h me t i c  Lo g i c  U n i t  w h i c h  
o n l y  h a n d l e s  s i mp l e  i n t e g e r  o p e r a t i o n s  s u c h  a s  
a d d i t i o n  a n d  m u l t i p l i c a t i o n . F l o a t i n g-p o i n t  
o p e r a t i o n s  w h i c h  a r e a c t u a l l y  u t i l i z e d  b y  
a p p l i c a t i o n s  m u s t  b e  a c c o m p l i s h e d  t h r o u g h  

s o f t w a r e  r o u t i n e s .  

T o  o v e r c ome t h i s o b s t a c l e ,  e x t e r n a l  M a t h  
c o p r o c e s s o r i s  n e c e s s a r y .  T h e  M a t h  c o p r o c e s s o r  
c o n t a i n s  c omp l e x  h a r d w a r e a n d  l a r g e  d a t a 
r e g i s t e r s f o r  f l o a t i n g - p o i n t  n u me r i c  o p e r a t i o n s .  

T h e  3 8 7 S X  M a t h  Co P r o c e s s o r  i s  a n  e x t e n s i o n  
t o  t h e  I n t e l  3 8 6  m i c r o p r o c e s s o r a r c h i t e c t u r e .  T h e  

c o m b i n a t i o n  o f  t h e  3 8 7 S X  w i t h  t h e  3 8 6 S X  
M i c r o p r o c e s s o r  d r a m a t i c a l l y  i n c r e a s e s  t h e  

p r o c e s s i n g  s p e e d  o f  c o mp u t e r  a p p l i c a t i o n  s o f t w a r e  
w h i c h  u t i l i z e s  ma t h e m a t i c a l o p e r a t i o n s . T h i s  
ma k e s  a n  i d e a l  c omp u t e r  w o r k s t a t i o n  p l a t f o rm f o r  
a p p l i c a t i o n s  s u c h  a s  f i n a n c i a l  m o d e l l i n g  a n d  
s p r e a d s h e e t ,  C A D /CA M ,  o r  g r a p h i c s .  

T h e  3 8 7 S X  M a t h  C o P r o c e s s o r  a d d s  o v e r  
s e v e n t y  m n e mo n i c s  t o  t h e  3 8 6 S X  M i c r o p r o c e s s o r  
i n str u c t i o n  s e t .  S p e c i f i c  3 8 7 S X  m a t h  o p e r a t i o n s  
i n c l u d e  l o ·g a r i t h mi c ,  a r i t h me t i c ,  e x p o n e n t i o n a l ,  
a n d  t r i g o n ome t r i c  f u n c t i o n s .  T h e  3 8 7 S X  s u p p o r t s  

i n t e g e r ,  e x t e n d e d  i n t e g e r ,  f l o a t i n g  p o i n t  a n d  BCD 
d a t a f o rma t s ,  a n d  f u l l y c o n f o r m s to t h e  
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T Y PEM A T I C  R A TE 

W h e n  a k e y  i s  h e l d  p r e s s e d  o n  t h e  
k e y b o a r d  f o r  s ome p e r i o d o f  t i me , t h a t  
k e y s t r o k e  w i l l  b e g i n  r e p e a t i n g  a t  a p r e d e f i n e d 
r a t e .  T h e  i n i t i a l  d e l a y i s  b y  d e f a u l t  0 . 5  
s e c o n d s, a n d  t h e  r e p e a t  r a t e  d e f a u l t s t o  10 
c h a r a c t e r s  p e r  s e c o n d .  T h i s  " t y p e ma t i c " f e a t u r e 
i s  a f u n c t i o n  o f  t h e  k e y b o a r d ,  a n d  i s  n o t  
p r o d u c e d  b y  t h e  s y s t e m  B IO S .  H o w e v e r ,  ( mo s t )  
A T - s t y l e  k e y b o a r d s  p e r m i t o v e r r i d i n g  t h e  i n i t i a l  
d e l a y  a n d  s u b s equ e n t  r e p e a t r a t e .  

M R  B I O S  ™ c a n b e  c o n f i g u r e d  t o  i s s u e  
o v e r r i d e  t y p ema t i c  p a r a me t e r s  t o  t h e  k e y b o a r d  
a t  b o o t - t i me .  B o t h  t h e  D e l a y  a n d  R a t e 
p a r a me t e r s c a n  b e  s e l e c t e d ,  p e r  p e r s o n a l  

p r e f e r e n c e .  T o  a c c o mp l i s h  t h i s ,  " E n a b l e "  t h e  
" T y p e ma t i c  O v e r r i d e " f i e l d ,  a n d  s e l e c t  t h e  D e l a y  
a n d  R a t e i n  t h e  o t h e r  f i e l d s . W e  s u g g e s t  a 
D e l a y  o f  0 . 5  s e c o n d s ,  a n d a R e p e a t  R a t e  o f  3 0 . 0  
c p s .  

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

d e f a u l t  t y p e ma t i c  s t a t e ,  t h e n  " D i s a b l e " t h e  
" T y p e ma t i c  O v e r r i d e "  f i e l d .  T h e  D e l a y  a n d  
R a t e f i e l d s  w i l l  d i s p l a y  " D e f a u l t " i n  r e s p o n s e  t o  

t h i s  s e l e c t i o n .  W h e n  c o n f i g u r e d  t h i s  w a y ,  n o  
t y p e ma t i c  p a r a me t e r s w i l l  b e  i s s u e d  t o  t h e  
k e y b o a r d  a t  b o o t - t i m e .  
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(8) S P E E D  C O NF I G U R A T I O N  U T I L I T Y  

T h i s  u t i l i t y  a l l o w s  th e b o o t - t i m e  s p e e d  o f  
t h e  s y s t e m  t o  b e  s e l e c t e d ,  e i t h e r  h i g h - s p e e d  o r  

l o w - s p e e d .  

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

T w o  i n s t a n c e s  w h e r e i t  m a y  b e  n e c e s s a r y  a r e :  
A n  a d d - o n  c a r d  o r  o t h e r  h a rd w a r e d e v i c e  
m a l f u n c t i o n s w h e n  r u n n i n g a t  f u l l  s p e e d ,  o r , a 
s o f t w a r e p r o g r a m t h a t  i s  a l w a y s u s e d  f a i l s a t  
f u l l  s p e e d .  I n  g e n e r a l ,  s e t  t h e  d e f a u l t  s y s t e m  
s p e e d  t o  " H i g h " .  

A c o n v e n i e n t  m e t h o d  ts a v a i l a b l e t o  
c h a n g e s y s t e m  s p e e d  " o n  t h e  f l y",  w i t h o u t  
a f f e c t i n g t h e  b o o t - t i m e  d e f a u l t  s p e e d . T h e  h o t 

k e y  s e q u e n c e s  C T R L  A L  T + a n d C T R L  A L  T -
s e t  t h e  s p e e d  to  h i g h  a n d l o w .  r e s p e c t i v e l y . 
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m u l t i t a s k i n g  o p e r a t i n g  s y s t e m .  

T h e  3 8 6 S X  M i c r o p r o c e s s o r  a l s o  o f f e r s f o u r  
l e v e l s  o f  p r o t e c t i o n  w h i c h  a r e o p t i m i ze d  t o  
s u p p o r t  a m u l t i - t a s k i n g  o p e r a t i n g s y s t e m  a n d  t o  
i s o l a t e  a n d  p r o t e c t  u s e r  p r o g r a m s f r o m  e a c h  o t h e r  
a n d  t h e  o p e r a t i n g  s y s t e m .  
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c a p a b i l i t y o f  t h e  38 6 S X  C P U  a l l o w s  s i m u l t a n e o u s  
e x e c u t i o n  o f  a p p l i c a t i o n s  f r o m  m u l t i p l e  o p e r a t i n g  
s y s t e m s  s u c h  a s  M S - D O S  a n d  U NI X . 

8 038 6 S X  is n o t  o n l y  a n  e n h a n c e d  v e r s i o n  o f  
8 0 2 8 6 ,  b u t  d e s i g n e d  t o  o v e r c o m e  t h e  d e f i c i e n c i e s 

o f  8 0 2 8 6 .  I t  a l l o w s  y o u  t o  m a k e u s e  o f  
a p p l i c a t i o n  s o f t w a r e t h a t  a 2 8 6  ju s t  c a n ' t h a n d l e .  
F o r  e x a m p l e ,  a v e r y  i m p o r t a n t  a t t r i b u t e o f  a n y  

m u l t i - t a s k i n g / m u l t i - u s e r  o p e r a t i n g s y s t e m  i s  i t s  
a b i l i t y  t o  r a p i d l y  s w i t c h  b e t w e e n  t a s k s  o r  
p r o c e s s e s .  T h e  38 6 S X  M i c r o p r o c e s s o r  d i r e c t l y  
s u p p o r t s  t h i s  o p e r a t i o n  b y  p r o v i d i n g a t a s k  s w i t c h  
i n s t r u c t i o n  i n  h a r d w a r e .  

T h e  38 6 S X  M i c r o p r o c e s s o r  h a s  t w o  m o d e s  o f  
o p e r a t i o n :  R e a l  A d d r e s s  M o d e  ( R e a l  M o d e ) ,  a n d  

P r o t e c t e d  V i r t u a l  A d d r e s s M o d e ( P r o t e c t e d  M o d e ) .  
R e a l  M o d e  h a s  t h e  s a m e  b a s e  a r c h i t e c t u r e a s  t h e  
8 0 8 6 ,  b u t  a l l o w s  a c c e s s  t o  t h e  32 - b i t  r e g i s t e r  s e t  o f  
t h e  38 6 S X  M i c r o p r o c e s s o r .  

T h e  c o m p l e t e  c a p a b i l i t i e s  o f  t h e  38 6 S X 
M i c r o p r o c e s s o r  a r e u n l o c k e d  w h e n  t h e  p r o c e s s o r  
o p e r a t e s  i n  P r o t e c t e d  V i r t u a l  A d d r e s s  M o d e .  

P r o t e c t e d  M o d e  v a s t l y  i n c r e a s e s  t h e  l i n e a r  a d d r e s s  
s p a c e  t o  f o u r  g i g a b y t e s  a n d  a l l o w s  t h e  r u n n i n g o f  
v i r t u a l  m e m o r y  p r o g r a m s  o f  a l m o s t  u n l i m i t e d  s i z e .  
I n  a d d i t i o n ,  P r o t e c t e d  Mo d e  a l l o w s  t h e  38 6 S X  
M i c r o p r o c e s s o r  t o  r u n  a l l  o f  t h e  e x i s t i n g  38 6 D X  
C P U ,  8 0 2 8 6  a n d  8 0 8 6  C P U 's s o f t w a r e ,  w h i l e  
p r o v i d i n g  a s o p h i s t i c a t e d  m e m o r y  m a n a g e m e n t  a n d  
a h a r d w a r e - a s s i s t e d  p r o t e c t i o n  m e c h a n i s m .  

P r o t e c t e d  M o d e  a l l o w s  t h e  u s e  o f  a d d i t i o n a l 
i n s t r u c t i o n s  s p e c i a l l y  o p t i m i z e d  f o r  s u p p o r t i n g  
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(9) S H A D O W  

U TI LIT Y  

R A M  

S YS TEM BIOS 

C O N FI G U R A TI O N 

T h i s  u t i l i t y  p e r f o r m s t w o  f u n c t i o n s .  It s 

m a i n  p u r p o s e  i s  t o  a l l o w  t h e  b o o t - t i m e s t a t e  o f  
t h e  s h a d o w  R A M  t o  b e  c o n f i g u r e d .  I t  a l s o  
p r o v i d e s  a m e a n s  t o  v i e w  t h e  R O M s  f o u n d  i n  
t h e  6 4 0 K  - l M e g  r e g i o n ,  w h i c l l i s  u s e f u l  f o r  
u s e r s o f  E M S d r i v e r s  a n d  V i r t u a l - 8 6  p r o g r a m s .  

E x p l a n a t i o n  o f  t h e  t e r m "s h a d w o R A M " :  

T h e  s y s t e m  B I O S ,  V / E G A  R O M , a n d  a va r i e t y  o f  
o t h e r  p r o g r a m m i n g i s  s t o r e d  i n  o n e - t i m e 
p r o g r a m m a b l e  d e v i c e s  c a l l e d  R O M s  ( R e a d -O n l y
M e m o r y ) . T w o  i m p o r t a n t  p r o p e r t i e s  o f  R O M s  

w h i c h  l e n d  t h e m  t o  t h i s  u s e  a r c :  

(I) T h e  d a t a i s  p r o t e c t e d ,  i t  c a n n o t  b e  
c h a n g e d  b y  m i s t a ke ,  a n d  

( 2 )  t h e  d a t a i s  r e t a i n ed w h e n  t h e  p owe r i s  
s h u t  o f f  

A n o t a b l e  d e f i c i e n cy i n  R O M  t e c h n o l o g y  
IS i t s s p e e d  - R O M  a c c e s s  t i m e  i s  t y p i c a l l y  t w o  
t o  t h r e e  t i m e s  s l o w e r  t h a n  n o r m a l  m e m o r y  

( R A M ) a c c e s s .  t o  f u r t h e r  e x a g g e r a t e  t h i s  
d i f f e r e n c e ,  R O M  d a t a i s  g e n e r a l l y  a c c e s s i b l e  
o n l y  i n  8 - b i t  q u a n t i t i e s ,  w h e r e a s g e n e r a l  p u r p o s e  

m e m o r y  c a n  b e  r e a d  i n  1 6 - b i t o r  32 - b i t  
q u a n t i t i e s  ( 2 8 6 / 38 6 r e s p e c t i v e l y ) . A s i m p l e -
m i n d e d  s c h e m e  t o  i m p r o v e  t h e  a c c e s s  s p e e d  i s  t o  
c o p y  d a t a f r o m  s l o w  R O Ms t o  f a s t  R A M, a n d 
t h e r e a f t e r  u s i n g  t h e  R A M i m a g e i n s t e a d  o f  t h e  

A-37 



SYSTEM BIOS 

R O M .  W h e n  R A M  i s  d e d i c a t e d  t o  t h i s p u r p o s e ,  
i t  i s  c a l l e d  " s h a d o w  R A M " .  

I n  n e a r l y  a l l  c a s e s ,  t h e  s h a d o w e d  r e g i o n s  
s h o u l d b e  c o n f i g u r e d  a s  " W r i t e - P r o t e c t e d " .  T h i s  

w i l l  p r e v e n t  t h e  s h a d o w e d  d a t a f r o m  b e c o m i n g  
c o r r u p t e d  s h o u l d  a p r o g r a m m i n g  e r r o r  w r i t e 
d a t a i n t o  t h a t  r e g i o n .  A l t h o u g h ve r y  u n u s u a l ,  
s e v e r a l  b o a r d  p r o d u c t s  a r e k n o w n  t o  p o s s e s s  
R e a d / W r i t e m e m o r y  e m b e d d e d 1n t h e  s a m e  
r e g i o n  a s  t h e  R O M .  S u c h  " R O M s " ,  i f  s h a d o w e d ,  
m u s t  b e  c o n f i g u r e d  " R e a d / W r i t e "  t o  f u n c t i o n  
c o r r e c t l y .  

T h e  e n t i r e 3 8 4 K  R O M s p a c e  i s  s u b d i v i d e d  

i n t o t e n  r e g i o n s ,  d e p i c t e d  b y  t h e  t e n  f i e l d s  
s h o w n  o n  t h e  s c r e e n .  T h e  V i d e o  a n d  A d a p t o r  
R O M  r e g i o n  i s  c o m p r i s e d  o f  e i g h t  e q u a l  1 6 K 
s e g m e n t s ,  a n d  t h e  S y s t e m  a n d BIO S  R O M  r e g i o n  
i s  d i v i d e d  i n t o  t w o  6 4 K  s e g m e n t s .  T h i s  
b r e a k d o w n  i s  g e n e r i c ,  a n d  m a y  s u g g e s t  a f i n e r  
g r a n u l a r i t y  o f  s h d o w  c a p a b i l i t y  t h a n  i s  a c t u a l l y  
a va i l a b l e  i n  a p a r t i c u l a r  c o m p u t e r . W h e n  t h i s  
i s  t h e  c a s e ,  e n a b i n g  s h a d o w  i n  o n e  r e g i o n  w i l l  

a u t o m a t i c a l l y  c a u s e o t h e r  r e g i o n s  t o  b e c o m e  
s h a d o w e d .  T h e  s c r e e n  w i l l  b e  u p d a t e d  
a c c o r d i n g l y .  A s i m i l a r  s i t u a t i o n  e x i s t s  w i t h  t h e  
" R e a d / W r i t e "  vs " W r i t e - P r o t e c t "  a t t r i b u t e 
a s s i g n m e n t .  

R O M s o f  va r y i n g  c a p a c i t i e s  m a y b e  

p r e s e n t  i n  t h e  c o m p u t e r ,  a n d  a s i n p, l e o n e  m a y  
( a n d  o f t e n d o e s )  e x t e n d  b e y o n d  a 1 6 K s e g m e n t  
b o u n d a r y .  A l s o ,  a s i n g l e  R O M m i g h t  n o t  b e  
a l i g n e d  o n  a 1 6 K b o u n d ar y ,  a n d  c o n s e q u e n t l y  
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P R O C E S S O R  

T h e  8 0 3 8 6 S X  M i c r o p r o c e s s o r i s  a 3 2- b i t  C P U  
w i t h  a 1 6- b i t  e x t e r n a l  d a t a  b u s  a n d  a 24 - b i t  
e x t e r n a l  a d d r e s s  b u s . T h e  3 8 6 S X  C P U  b r i n g s t h e  
h i g h - p e r f o r m a n c e s o f t w a r e o f  t h e  I n t e l 3 8 6  
A r c h i t e c t u r e  t o  m i d - r a n g e s y s t e m s . It  p r o vi d e s  t h e  
p e r f o r m a n c e b e n e f i t s o f  a 3 2- b i t  p r o g r a m m i n g  

a r c h i t e c t u r e  w i t h  t h e  c o s t  s a vi n g a s s o c i a t e d  w i t h  
1 6 - b i t  h a r d w a r e s y s t e m s . 

T h e  3 8 6 SX M i c r o p r o c e s s o r  i s  1 0 0 %  o bje c t  
c o d e  c o m p a t i b l e  w i t h  t h e  3 8 6 D X ,  2 8 6  a n d  8 0 8 6  
m i c r o p r o c e s s o r s .  I t  p r o v i d e  3 8 6 D X  b a s e d  s y s t e m s  
o p t i m i z e d  f o r  p e r f o r m a n c e  a n d  3 8 6 S X  C P U  b a s e d  
s y s t e m s  o p t i m i z e d  f o r  c o s t ,  b o t h  s h a r i n g  t h e  s a m e  
o p e r a t i n g  s y s t e m s  a n d  a p p l i c a t i o n  s o f t w a r e .  
U n l i k e t h e  28 6 - b a s e d  s y s t e m s  a g a i n s t w h i c h  i t  
c o m p e t e s ,  t h e  3 8 6 S X  i n h e r i t s t h e  3 8 6 ' s  p r o t e c t e d 
a n d  v i r t u a l  8 0 8 6  m o d e s  a n d  i n t e r n a l 3 2 - b i t  
p r o c e s s i n g . 

I n s t r u c t i o n  p i p e l i n g , h i g h  b u s  b a n d w i d t h ,  
a n d  a v e r y  h i g h  p e r f o r m a n c e  A LU e n s u r e  s h o r t  
a ve r a g e  i n s t r u c t i o n  e x e c u t i o n  t i m e s  a n d  h i g h  
s y s t e m  t h r o u g h p u t . T h e  3 8 6 S X  C P U  i s  c a p a b l e  o f  
e x e c u t i o n  a t  s u s t a i n e d r a t e s  o f  2 . 5 - 3 . 0 m i l l i o n  
i n s t r u c t i o n s  p e r  s e c o n d .  

T h e  i n t e g r a t e d  m e m o r y  m a n a g e m e n t  u n i t  
( M M U )  i n c l u d e s  a n  a d d r e s s  t r a n s l a t i o n  c a c h e , 
a d v a n c e d  m u l t i -t a s k i n g  ha r d w a r e ,  a n d  a f o u r - l e ve l  
h a r d w a r e - e n f o r c e d  p r o t e c t i o n  m e c h a n i s m  t o  
s u p p o r t  o p e r a t i n g  s y s t e m s .  T h e  v i r t u a l  m a c h i n e  
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G EN ERAL FEATURES 

1/0 S ub s y s t e m  : 

C o m p a t i b l e  t o  s t a n d a r d A T  b u s  
F o u r  1 6 - b i t  e x p a n s i o n  s l o t s  
T w o  8 - b i t  e x p a n s i o n  s l o t s  

S y s t e m  S u p p o r t  F u n c t i o n s  : 

8 - C h a n n e l  D M A  ( D i r e c t  M e m o r y  A c c e s s )  
16 - l e v e l  i n t e r r u p t  
3 p r o g r a m m a b l e  t i m e r s  
C M O S  R A M  f o r  s y s t e m  c o n f i g u r a t i o n  
R e a l  t i m e c l o c k  w i t h  b a t t e r y  b a c k u p  
O S / 2  O p t i m i za t i o n  ( F a s t  A 2 0 g a t e  a n d f a s t  
r e s e t )  

O t h e r  F e a t u r e s: 

2-2 

O n  b o a r d  P O W E R G O O D  t e s t  c i r c u i t  

E x t e r n a l  b a t t e r y  c o n n e c t o r  
H a r d w a r e t u r b o  s w i t c h  

"--" 

SYSTEM BIOS 

r e s i d e s i n  t w o  a d ja c e n t  s e g m e n t s  e ve n  t h o u g h  i t  
i s  s m a l l e r  t h a n  1 6 K .  T h i s  u t i l i t y  s c a n s  t h e  
e n t i r e 3 8 4 K R O M  s p a c e ,  a n d  a s s i g n s  a n u m b e r  
t o  e a c h  R O M f o u n d  ( b e g i n n i n g  w i t h R O M # I ) . 

E a c h  o f  t h e  t e n  f i e l d s  o n  t h e  s c r e e n  s h o w  t h e  
R O M # n  f o u n d i n  t h e  r e s p e c t i ve s e g m e n t . I f  a 
s i n g l e  R O M  s p a n s  t w o  o r  m o r e  ( a d j a c e n t )  16 K 
s e g m e n t s ,  e a c h  a s s o c i a t e d  f i e l d  w i l l  d i s p l a y  t h e  
i d e n t i c a l R O M  # n . 

I t  w o u l d  b e  b i za r r e  a n d m o s t  l i k e ,ly 

t o u b l e s o m e  t o  s h a d o w  a n y t h i n g  l e s s  t h a n  a n  
e n t i r e R O M .  T h e r e f o r e , t h i s  u t i l i t y  
a u t o m a t i c a l l y  e x t e n d s  t h e  s h a d o w  s t a t e  s e t  i n  a 
f i e l d  t o  a l l  o t h e r  f i e l d s  p o s s e s s i n g  t h e  s a m e  
R O M # n .  F o r  e x a m p l e ,  i f  t w o  a d j a c e n t  f i e l s  
s h o w  R O M  # I  p r e s e n t , a n d  t h e n  o n e  o f  t h e  
f i e l d s  i s  s e t  t o  " W P - S h a d o w " ,  t h e  o t h e r  f i e l d  w i l l  
s i m u l t a n e o u s l y  b e  u p d a t e d  t o  d i s p l a y  t h e  
i d e n t i c a l  s t a t e ( W P - S h a d o w ) .  

N o t e  t h a t  w h e n  a l l  f i e l d s  a r e s e t  t o  n o n 
s h a d o w e d ,  t h e y  w i l l  e i t h e r d i s p l a y " Va c a n t " ( n o  
R O M  p r e s e n t  t h e r e ) ,  o r  t h e y  w i l l  s h o w  t h e  " R O M  
# n " r e s i d i n g  a t  t h a t  l o c a t i o n .  
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SYSTEM BIOS 

( 1 0) DM A P A R AMETE R U T I L I T Y  

D M A  t i m i n g s  m a y  b e  ad ju s t e d  t o  i n c r e a s e  
t h e  p e r f o r m a n c e o f  E t h e r N e t , S C S I an d o t h e r  
B u s - M a s t e r  p e r i p h e r a l s .  H o w e v e r  car e s h o u l d  b e  
t a k e n  w h e n  a l t e r i n g  t h e s e  p a r am e t e r s s o  t h a t  i t  
w o n ' t  v i o l a t e t h e  s p e c i f i cat i o n ,  o t h e r w i s e 
p r o b l e m  m a y  a r i s e .  T h e  d e fau l t  val u e s  a r e  
r e c o m m e n d e d f o r  r e l i a b l e  o p e r at i o n .  

DMA CLOCK 

A T C L K / 2 * 

A T C L K / 1 

8-BIT WAIT S/ 16-BIT IVAIT S 

I W S  * 

2 W S  
3 w s  
4 w s  

COMMAND WIDTH 
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N o r m a l  * 

C o m p r e s s  

Chapter 2 
General Features 

S PECI FICATION 

P r o c e s s o r  S ub s y ste m : 

I n t e l  8 0 3 8 6 SX C P U  
O p t i o n a l  8 0 3 8 7SX C o - p r o c e s s o r  

S p e e d  : 

T u r b o / n o r m a l s p e e d  

S o f t w a r e / h a r d w a r e s e l ect a b l e  

M e m o r y  S u b s y ste m : 

1 6 M B  m a x i m u m  u s i n g  4 M  S I M M s  
2 M B  u s i n g  2 5 6 K b x 4  D R AM c h i p s 
P a g e / I n t e r l e a v e  m e m o r y :  

P a g e m o d e  m e m o r y  

- 2 - w a y  a n d  4-w a y  i n t e r l e a v e  m o d e  
Sy s t e m  B I O S s h a d o w  

V i d e o  B I O S s h a d o w  
P a r i t y  C h e c k  o p t i o n  
5 12 K  £p r o m  B IO S  

2- 1 



INTRODUCTION 

THIS PAGE I S  INTENTIONALL Y LE FT BLANK 

� 

...._, 

1 -4 

MEMR #  SIGNAL I MEtvfl-1'# SIGNAL 

N o r m a l  * 

E a r l y  

D e fau l t  

S YSTEM BIOS 
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SYSTEM BIOS 

(11) CHIPSET PARAMETER UTILITY 

This utility identifies the chipset revision 

and provides a means to define the system 

memory wait state and the AT-bus speed. B IOS 
defaults are conservative settings, these allow 
the system to boot at the C PU's rated speed. 
Operational capability may be temporarily 
reduced until these configuration parameters are 
set to mirror the true system configuration. 

ReglO: Wait States - Write 

ReglO: Wait States - Read 

I 
0 * 

A setting of '0' will allow the system to 
performance zero wait state memory access 
under the page/interleave scheme. 
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INTROD UCTION 

power supplies. 

Panther-11 1s a perfect choice for CAD/CAM 
workstation, file server and end user applications. 

It is designed for the most advanced computer
based applications for today and in the fpture. 
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INTROD UC TION 

T h e  P a n t h e r - I I is a f u l l y  P C / A T  c o m p a tib l e  
s y s t e m  b o a r d  im p l e m e n t e d  wit h a h ig h l y  
in t e g r a t e d  c h ip s e t s  t o  p r ov id e h ig h p e r f o r m a n c e ,  
r e l ia b i l it y a n d  c o m p a tibi lit y .  I t  is b a s e d  o n  t h e  
3 8 6 S X  C P U  w hic h c a n  a c c e s s  t h e  w o r l d ' s  l a r g e s t  
e xis t i n g m ic r o c o m p u t e r  s o f t w a r e b a s e ,  i n c l u d i n g 
t h e  g r o w in g  3 2- bit  s o f t w a r e. 

T o  s p e e d  u p  t h e  s wit c hi n g  o f  C P U  b e t w e e n  

p r o t e c t e d  a n d r e a l  m o d e ,  a s p e cia l f e a t u r e  k n o w n  
a s  ' O S / 2  O pti m iz a tio n '  is a l s o i n c o r p o r a t e d .  T his 
p r o vid e s  a n  u niq u e  m e t h o d  to h a n d l e  t h e  m o d e  
s wit c hi n g w h ic h wi l l im p r o v e  t h e  p e r fo r m a n c e f o r  
a d v a n c e d  o p e r a ti n g s y s t e m  a n d e x p a n d e d  m e m o r y  
m a n a g e r  a p p l ic a tio n s .  

R e g a r d in g  t o  t h e  iss u e  o f  c o m p a t i b i l it y ,  
P a n t h e r - I I  s y s t e m  is f u l l y  h a r d w a r e a n d s o f t w a r e  
c o m p a ti b l e  w i t h a s s o cia t e d  P C - A T  p r o d u c t s .  T his 
m e a n s  t h a t  v ir t u a l l y  a l l  t h e  h a r d w a r e  a n d  
s o f t w a r e  t h a t  is a v a i l a b l e  f o r  t h e  P C / A T  c a n a l s o  
b e  r u n  o n  a s y s t e m  y o u  b ui l d a r o u n d  t h e  P a n t h e r

I I  s y s t e m .  I t  s u p p o r t s  M S - D O S , ·X e n ix ,  U n ix  a n d 
a l l  P C / A T  a p p l ic a tio n  p r o g r a m s .  U s e r s  c a n r u n  
a p p l ic a tio n s  d e sig n e d f o r  t h e  P C / A T  o n  P a n t h e r - I I  
w it h o u t  a n y  m o dific a t io n .  M u l ti- t a ski n g a n d 
m u l ti- u s e r  c a p a bi l itie s a r e f u l l y  f u n c tio n a l  o n  t his 
s y s t e m  b o a r d .  

I n  a d d it io n ,  t h e  P a n t h e r - ll p r o vid e s  

s t a n d a r d I S A  e x p a n sio n b u s  c o n n e c t o r s  s o  t h a t  
a d d - o n  c a r d s  d e v e l o p e d  fo r t h e  P C / A T  w i l l b e  
f u l l y  f u n c tio n a l . O n - b o a r d  p o w e r  g o o d  g e n e r a t o r  
is a l s o  i m p l e m e n t e d  t o  e n s u r e t h e  r e l ia bi lit y o f  
t h e  s y s t e m  a n d  is c a p a b l e  o f  w o r kin g wit h a n y  

1 -2 

"-"' 

SYSTEM BIOS 

Reg 14: AT-Bus Speed 

I 
16MHz 

I 
20MHz 

I 
2 5 MHz 

I System System Syst e m  

5 . 3  * 6 .  7 * 8 . 3  * 
8 I 0 1 2.5  

I t  is strong l y  r e c o mme n d e d  t h a t  t h e  A T
Bus sp e e d  sh o u l d  be k e p t  at o r  b e l o w  8 . 3  M H z 
so as to c om p l y  w it h  I S A  A T -B u s  sp e ci f ic a tio n .  

* D efault 
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S YS TEM BIOS 

(12) SECURITY CONFIGURATION UTILITY 

This utility is u s e d  to e n a b l e  or d isa b le 
Password Security. 

This Security f e a t u r e  off e r s  a m e a s u r e of 
protection against u n a u t h o r i z e d  u s e of th e 
com p u te r ,  b y  r e q u i r i n g a p a s s w o r d  be e n te r e d  
w h e n  t h e c om p u te r  i s  f i r s t  b e i n g  po w e r e d  u p . 
Three op portu n itie s a rc g i v e n  to k e y - i n  th e 
correct-password (ie, t w o  m i sta k e s  a rc a l l ow e d ) .  
If three u n s u c c e s s f u l  a tte m pts a r c m a d e  to g u e s s  
the password, the syste m w i l l  b e  h a l te d  a n d a n  
alarm will be sounded. The a l a r m w i l l  p e r s ist 
u n til the power i s  c y c l e d of f .  

A fte r t h e c o r r e ct p a s s w or d i s  p r ov i d e d ,  
th e c o m p u te r w i l l  boot- u p  a n d  oper a te i n  th e 
n o r m a l f a s h i on . C T R L  AL T DEL w i l l  n ot r e 
i n v o k e  th e S e c u r i t y  C l e a r a n ce p r oc e d u r e 
e n c ou n te r e d  a t  p ow e r u p . 

T h e  S e tu p - U t i l i t y  IS a l so p a s s w or d 
p r ote cte d w h e n  S e c u r i ty i s  a c t i v e .  W h e n  
e n te r i n g th e S e tu p - U t i l i ty v i a  C T R L  A L T  E S C ,  
t h e S U M M A R Y  p a g e w i l l  b e  d i s p l a y e d  a s  u s u a l ,  
b u t th e u s e r  w i l l  b e  p r om pte d  to p r e s s  " F l O  to 
E x i t" ,  o r  " E N T E R  f o r  S e c u r i ty C l e a r a n c e " .  Jc, 
t h e u s e r  m u st l e a ve, or e n te r th e cor r e c t 
p a s s w or d .  T h e  con f i g u r a t i o n s c a n n ot b e  
m od i f i e d u n ti l  th e p a s s w or d i s  cor r e c tl y t y p e d .  
A s  i s  th e c a s e  d u r i n g  pow e r u p , th r e e  f a i l ed 
a tte m pts to s u p p l y t h e  co r r e c t p a s s w or d r e s u l ts 
i n  a n  a l a r m  b e i n g sou n d e d  a n d th e s y s te m 
h a l t i n g . 
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Chapter 1 
Introduction 

The Panther-11 system board is a high 

performance system board that represents a 
significant technological advance over the 

conventional 386SX designs. It offers an 
increased power and flexibility architecture by 
supporting 80386SX processor speeds up to 25 Mhz 

(See NOTE on preface). The design utilizes 
advanced main frame techniques such as two or 
four way interleaving along with high speed page 
mode ca pa bili ty. 

The Panther-11 offers an inexpensive 
entrance to 386-specific applications. It combines 
the abilities of the 80386 and the 80286 machines. 
Like an 80386 machine, it processes instructions 
internally in 32-bit chunks. Like an 80286 
machine, it operates with a 16-bit data bus and a 
24-bit address bus. This constructions allows the 

Panther-11 system to run 386 software in 
essentially a 286 ·hardware environment. 

For the memory system, It supports up to 16 
MByte of DRAMs on the system board. System 

and Video shadowing features are supported on all 
16K boundaries between 640K and I M. It is also 
optimized to allow mixing of DRAM types to give 
end user the maximum flexibility in choosing the 
correct memory capacity for their applications. 

This flexibility in configuration allows you to 
select an ideal cost/performance combination. 
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C h a pt e r  4 TECHNI CAL INF O RMATION 

M e m o r y  M a p p i n g  

1 / 0  A d d r e s s  M a p 

S y s t e m  T i m e r s  

S y s t e m  I n t e r r u p t s  

D i r e c t  M e m o r y  A c c e s s  ( D M A )  

R e a l  T i m e C l o c k  a n d  C M O S  R A M  

C M O S  R A M A d d r e s s  M a p  

R e a l  T i m e  C l o ck  I n f o r m a t i o n  

S y s t e m  E x p a n s i o n  Bu s 

A P P EN D I X  A S Y S T E M  BIO S  

S e tup U t i l i t y  D e s c r i p t i o n  

E d i t - P a g e / U t i l i t i e s  

4 -1 

4 - 1 

4 - 2  

4 - 4  

4 - 6  

4 - 7  

4 - 9  

4 -1 0  

4- 1 1  

4- 1 2  

A - 1  

A - 2  

A-12 

AP PENDIX B O PERAT ION & MAINTENANCE B - 1  

K e e p i n g  t h e  Sys tem Cool  

C l ea n i n g  t h e  "Gol d e n  Fin ger"  

C l ea n i n g  t h e  Mot h e r boa rd 

APPENDIX C SYSTEM BOA R D LAYOUT 

B-2 

B-2 

B- 3 

C- 1 
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S YS TEM BIOS 

W h e n  e n a b l i n g  t h e  Se cu r i t y f e a t u r e ( i e ,  a 
t r a n s i t i o n  f r o m  " D i s a b l e "  t o  " E n a b l e" ) ,  a s e co n d  
f i e l d  w i l l  a p e a r  o n  t h e  scr e e n  p r om p t i n g e n t r y  
o f  a p a s s w o r d .  A p a s s w o r d  con s i s t in g o f  z e r o  t o  
t e n  c h a r a c t e r s ,  f o l l o w e d  b y  E N T E R ,  m u s t  b e  
t y p c d i n .  As t e r is k s  a r e e c h o  c d t o  t h e  s c r c e n  
( i n s t e a d  o f  t h e ch a r a c t e r  t y p ed ), a n d  t h e  o n l y  
k e y s t ro k e a v a i l a b l e  for  e d i t i n g  i s  B a c k S p a ce. 

T h u s , t h e  p a s s w o r d  ca n n ot be v i e w e d .  N ot e v e n  
b y  t h e  p e r so n  w h o c r e a t e s  it . U po n  com p l e t i n g  
t h e  p a s s w o r d  ( i e ,  a f t e r  E N T E R  i s  p r e s s e d ) ,  a 
p rom p t  w i l l a p p e a r r e q u i r i n g  t h e  s a m e  p a s s w o r d  
a g a i n  b e  e n t e r e d .  T h i s  s t ep e n s u r e s  t h a t  n o  

t y pog r a p h ica l e r r o r s  e x i s t  i n  t h e  o r ig i n a l  

p a s s w or d .  T h e  e n t i r e p r o c e s s  w i l l  r e l oop i f  t h e  
l a t t e r  e n t r y  d oe s  n ot m a t c h  t h e initia l p a s s w or d .  

A l l  k e y s t r ok e s  n or m a l l y  recog n i z e d  b y  

B I O S a r c a v a i l b a l e for  u s e  i n  t h e p a s swor d .  I e ,  

F I, A L T  F I ,  S H I F T  F l  a r c a l l  va I i d a n d 

con s i d e r e d  d i f f e r en t .  A I so A l p h a b e t ic 

c h a r a ct e r s  a r e ca s e - s e n s i t i v e ,  w h ic h  m e a n s  for  
e x a m p l e  t h a t  " a "  a n d  "A"  a r e  d is t i n g u i s h e d  f r om 
o n e a n o t h e r . 

O n ce t h e  p a s s w o r d  h a s  been d e f i n e d ,  i t  
m a y s u t:fs e q u e n t l y  be c h a n g e d  u s i n g  t h is u t i l i t y .  
T o  a c c o m p l i s h  t h i s , t og g l e  t h e  "Sec u r i t y "  f i e l d  
e n t r y  f r o m  " E n a b l e "  t o  " C h a n g e Cod e " ,  a n d p r e s s  
E N T E R .  T h e  r e s u l t i n g  s t ep s a r c i d en t i ca l t o  
i n i t i a l l y  i n s t a l l i n g t h e p a s swo r d .  

T h e  p a s s w o r d  en t r y  f ea t u r e m a y a l s o  be 
s e t  to " D i s a b l e " ,  w h i c h  t u r n s of f Sec u r i t y .  Be 
a w a r e t h a t  t h i s  con f i g u r a t ion a l low s a n y o n e w h o  

A-45 



SYSTEM BIOS 

i n v o k e s  t h e  S e t u p - U t i l i t y  t o  r e -E n a b l e  t h e  
S e c u r i t y  f e a t u r e w i t h  t h e i r  o w n  p a s w o r d .  It  
c o u l d h a p p e n  f o r  e x a m p l e ,  t h a t  a c u r i o u s  b u t  

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

n e w  p a s s w o r d .  T h e  s i t u a t i o n  m a y n o t  b e  
d i s c o v e r e d  u n t i l  t o o  l a t e ,  w h e n  t h e  c o m p u t e r  
c a n n o t  b e  p o w e r e d u p  b e c a u s e t h e  c o r r e c t  
p a s s w o r d  i s  u n k n o w n .  I t  IS t h e r e f o r e  
S T R O N G LY A D V IS E D  t h a t  i f  t h i s  S e c u r i t y  
f e a t u r e i s  g o i n g  t o  b e  l e f t  d i s a b l e d ,  t h e n  t h e  
M a s t e r - O v e r r i d e  P a s s w o r d  S e c u r i t y  J u m p e r  'J P I ' 
b e  s e t  t o  p o s i t i o n  ' 1 - 2 ' ( M a s t e r - D i s a b l e ) .  
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Appe n dix B 
Operatio n a n d  Mai ntena n ce 

S o m e  c o m p o n e n t s o f  t h e  P a n t h e r - 1 1  o r  
c o m pu t e r  c o m p o n e n t s a r e  s t a t i c - s e n s i t i v e d e v i c e s  
a n d  c a n  b e  d a m a g e d  b y  s t a t i c  d i s c h a r g e s .  T o  
p r e v e n t  suc h d a m a g e ,  t h e  d e v i c e  m a y b e  w r a p p e d  
i n  a c o n d uc t i v e ,  a n t i -s t a t i c  b a g; c e r t a i n  
p r e c a u t i o n s  s h ou l d  b e  t a k e n  b e f o r e r e m o v i n g  t h e  
d e v i c e f r o m  i t s b a g s .  

W h e n  i n s t a l l i n g  o r  r e m o v i n g a n y a d d - o n  
c a r d ,  D R A M  m o d ul e or c o p r o c e s s o r ,  c a r e  s h o ul d b e  
t a k e n  w h e n  h a n d l i n g t h e s e  d e v i c e s .  T ouc h a n  
u n p a i n t  m e t a l  p a r t  o f  y our s y s t e m  un i t  ( f or 
e x a m p l e ,  t h e  s c r e w s  o n  t h e  r e a r  o f  t h e  s y s t e m  
un i t ) w i t h  o n e  h a n d ,  t h e n  h o l d  t h e  c o m p o n e n t  y ou 
a r e  i n s t a l l i n g  o n  t h e  o t h e r  h a n d .  T h i s  w i l l  p l a c e  
y our b o d y ,  t h e  c o m p o n e n t ,  a n d t h e  sy s t e m  un i t  a t  
t h e  s a m e  gr oun d p o t e n t i a l , p r e v e n t i n g a n  
a c c i d e n t a l  s t a t i c d i s c h a r g e. B e  s u r e  t o  h a n d l e  
c i r cu i t b o a r d s  b y  t h e  e d g e s  o n ly a n d  d o  n o t  t ouc h 
t h e  c o m p o n e n t  p i n s  or  s o l d e r  jo i n t s .  G r a s p  
d i s k e t t e d r i v e s  o r  f i xe d d i sk d r i ve s  b y  t h e i r  
f r a m e s  t o  a v o i d  t o u c h i n g t h e  c i r c u i t  b o a r d .  
M e m o r y  c h i p s o r  c o - p r o c e s s or s h o ul d b e  h e l d  b y  
t h e i r  b o d i e s  o n l y , n o t  b y  t h e i r  p i n s .  

P r e v e n t i n g  a pr o b l e m  i s  b e t t e r  t h a n  h a v i n g  
t o  f i x  i t  a f t e r i t  h a s  h a p p e n e d . T h i s  i s  w h e r e  
c l e a n l i n e s s  a n d  p r o p e r  o p e r a t i n g  p r o c e d u r e s  c o m e  
i n t o  p l a y .  
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OP ERATION AND MAINTENANC E 

K E E PING TH E S Y STEM C O O L 

A i r f l o w  i s  c r i t i c a l f o r  p r o p e r  o p e r a ti o n .  
T h e  m o th e r b o a r d  c o n ta i n s m a n y  h i g h - s p e e d  
c o m p o n e n ts a n d  th e y  w i l l  g e n e r a te h e a t  d u r i n g  
o p e r a t i o n .  O th e r  a d d - o n  c a r d s  a n d  h a r d  d i s k  
d r i v e  c a n  a l s o  p r o d u c e a l o t  o f  h e a t. As a r e s u l t, 
t h e  te m p e r a tu r e in s i d e  t h e  c o m p u te r  s y ste m m a y  
b e  v e r y  h i g h .  T h e s e  bo a r d s  r e q u i r e c o o l  a i r  to 
p r e v e n t a d e a d l y  h e a t  bu i l d - u p .  B e  s u r e  th a t  a l l  
c o o l i n g  v e n ts i n  th e f r o n t  or s i d e s  or th e c o m p u ter  
a rc o p e n  a n d th a t  a i r c i r c u l a ti o n  i s  g o o d .  C h e c k  

th e c l e a r a n c e a t  th e ba c k  o f  th e c o m p u ter ;  th e 
p o w e r s u p p l y  c o n ta i n s a ra n to bl ow a i r  o u t  o f  th e 
c a s e ,  m a k e  s u r e  th e ra n i s  n ot bl o c k e d  b y  c a b l e s  
o r  p a p e r s .  D o n 't p u s h  y o u r c o m p u te r  f l u s h  a g a i n st 
t h e  w a l l ; l e a v e  i t  s o m e  br e a th i n g s p a c e .  H e a t  c a n  
d e s tr o y  c o m p u te r  c h i p s .  

C L EANING TH E "G O L DEN F I N G E R "  

W h e n e v e r  i n s e rt i n g  a n  a d d - o n  c a r d  t o  t h e  
m o th e rboa r d ,  m a k e  s u r e  th a t  th e r e i s  n o  d i r t o n  
t h e " g o l d e n  f i n g e r " o f  th e a d d - o n  c a r d .  I f  n o t, t h e  
c o n ta ct betw e e n  th e " g o l d e n  f i n g er "  a n d  th e s l ot 

m a y  b e  p o o r  a n d  th u s  c a u s i n g  th e a d d - o n  c a r d s  to 
w o r k  i m pr o p e r l y .  U s c  a p e n c i l  e r a s er to c l e a n  th e 
" g o l d e n  f i n g e r "  i f  d i rt  i s  f o u n d .  
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Preface 

T h i s  ma n u al c o v e r s  th e n e c e s s a r y  
i n f o rmati o n  to o p e r a te th e Pa n th e r -11  s y ste m 
b o a r d .  In - d e pth e xpla n ati o n s  o f  th e f u n cti o n s  o f  
th e moth e r b o a r d  a r e  p r ovi d e d .  T h e  ta ble o f  
c o n te n ts g i v e s  d eta i le d  i n f o r m a ti o n  a b o u t  th e 
a r r a n g eme n t  o f  th i s  ma n u a l. T h e  s yste m BIO S 
s etu p i s  f u r th e r  d i s c u s s e d  i n  the a p p e n d i x. 

T h e  c o nte n t  i n  th i s  m a n u al i s  o nl y  f o r  
r e f e r e n c e  a n d  i s  i nte n d e d  to p r o vi d e  b a s i c  
i n f o r m ati o n  f o r  th e g e n e r a l u s e r s .  B a s i c  te c h n i c a l  
i n f o r m ati o n s  h o w eve r ,  a r e  a ls o  p r o v i d e d f o r  
h a r d w a r e  a n d  s o ftw a r e e n g i n e e r s .  

T h e  m a n u al c o mp o s e  o f  4 c h a pte r s ,  C h a pte r 
c o n ta i n s  a b r i e f  i ntr o d u cti o n  o f  Pa n th e r - 1 1  

m oth e r b o a r d .  In C h a p te r 2, s p e c i f i c a ti o n s  a n d  
f u n cti o n s  o f  P a n th e r - 1 1  a r e  d i s c u s s e d .  It a l s o  
o u tl i n e s  m a n y  a dva n c e d  f e a tu r e s  o f  th e CPU a n d  
th e s y ste m a r c h i te c tu r e .  C h a pte r 3 d e a l s  w ith t h e 
i n stallati o n  o f  c o p r o c e s s o r ,  D R A M  m o d u le s ,  
ju m p e r s  a n d  th e m e mo r y  c o n f i g u r ati o n s . 
T e c h n i c a l  i n f o r m ati o n  i s  p r ovi d e d  i n  C h a p te r  4. 

S y stem BIO S a n d  th e s yste m 
f u rth e r  d i s c u s s e d  i n  th e a p p e n d i x A .  
s e t u p  p r o c e d u r e s  a r e  expla i n e d . 

Not e  : 

s etu p a r e  
D eta i le d  

P a n t h e r-II is a vai l able  i n  t h ree ope r at ing  speeds, 16 M h z, 

20 M h z  and 25M h z. Features  and funct ions  d escr ibed in t h e  

m anua l  i s  ident i ca l  for b o t h  versions except  f o r  t he i r  operat ing  

frequencies. 



1. 

Note 

Be certain that the BIOS setup is properly 

initialized before actual operation. otherwise 

performance degrade and/or reliability 

problem may result. 

a) For optimum performance. select " 0 " for 

Read & Write Wait State under the Chipset 

option of the BIOS Setup Utility. 

b) Never allow the 'AT-Bus Speed' to exceed 

8.3 MHz in the BIOS Setup unless you are 

so sure that the I /0 cards installed are 

capable of running at such high speed. 

2. Electronic components are sensitive to dust 

and dirt. Do inspect and clean the computer 

system regularly. 

3. Turn off the power whenever you install or 

remove any connector, memory module and 

add-on card. Before turning on the power. 

make sure that all the connectors.· memory 

modules and add-on cards are well secured. 

4. The SIMM sockets are fragile device. Do not 

force the SIMM modules into the sockets. It 

may break the locking latches. 

"-..,..-

OP ERATION AND MAINTENANCE 

C L EAN I NG TH E M O TH E R B OA R D 

Be c a us e  th e s y s t e m  is a i r-c o o l e d ,  d ust c a n 
e n te r y ou r  s y ste m th r o u g h  t h e  v e n t i l a t i o n  s l o t s .  
A t  l e a s t o n c e  a y e a r ,  ta k e  th e c o v e r  o f f  y our 
c o m p ute r a n d  v a c uu m  t h e  i n te r i o r  to r e m o v e  
a c cumul a t e d  dust. U s e  a b rus h a tta c h m e n t o n  t h e  
v a cuu m  a n d c a r e ful l y  g o  o v e r  a l l  e x p o s e d  p a rts . 
T o  p r e v e n t  dust f r o m  a c cu m ul a ti n g  o n  t h e  m oth e r

b o a r d ,  i n s ta l l i n g a l l  m o u n t i n g  p l a te s  o n  th e r e a r 
o f  th e c a s e .  R e gul a r l y  e x a m i n e  y o u r s y s t e m ,  a n d  
i f  n e c e s s a r y ,  v a cuu m t h e  i n t e r i o r  o f  th e s y s te m 

w i th a m i n i a tur e v a c u um .  
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OP ERATION AND MAINTENA NCE 

TH IS PAG E IS I NT ENT I ONA L L Y  L E FT B LAN K 
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RADIO F R EQU ENC Y  INT E R F E R ENCE STATEMENT 

T h i s  e q ui p m e n t  
f r e q ue n c y  e n e r g y  
p r o p e r l y ,  t h a t  i s ,  

g e n e r a te s  a n d  us e s  r a d i o  
a n d  i f  n o t  i n s ta l l e d  a n d  us e d  
i n  s t r i ct a c c o r d a n c e  w i th t h e  

ma n u f a c tu r e r 's i n s tr uc t i o n s ,  m a y  c a us e  

i nte r f e r e n c e w i t h  r a d i o  a n d  te l e v i s i o n  r e c e pti o n .  

I f  t h i s  e q ui p m e n t  d o e s  c a u s e  i n te r f e r e n c e t o  r a d i o  
o r  TV r e c e pti o n ,  w h i c h  c a n  b e  d e te r m i n e d  b y  
tu r n i n g t h e e q u i p m e n t o f f  a n d  o n ,  th e us e r  i s  
e n c o u r a g e d  to tr y to c o r r e c t  t h e  i n te r f e r e n c e b y  
o n e  o r  m o r e  o f  t h e  f o l l o w i n g  m e a s u r e s  

* 

* 

* 

* 

* 

* 

* 

R e o r i e n t t h e  r e c e i v i n g  a n te n n a .  
R e l o c a te t h e c o m put e r  a w a y  f r o m  t h e  r e c e i v e r .  
M o v e  th e c o m pute r a w a y  f r o m  th e r e c e i v e r .  
P l ug th e p o w e r  c o r d  o f  c o m pu t e r  i n to a 
d i f f e r e n t outl e t  s o  t h a t  c o m p ute r a n d r e c e i v e r  
a r e o n  d i f f e r e n t  b r a n c h  c i r c u i ts .  
E n sur e t h a t c a r d  s l o t  cov e r s  a r e i n  p l a c e  w h e n  
n o  c a r d  i s  i n sta l l e d .  
E n sur e t h a t c a r d  m o u n t i n g  s c r e w s ,  a t ta c h m e n t  
c o n n e c t o r  s c r e w s ,  a n d  g r ou n d w i r e s  a r e  t i g h t l y 
s e cur e d .  
I f  p e r i p h e r a l s  a r e  us e d  w i t h  t h i s  s y ste m ,  i t  i s  
sug g e s te d  to us e s h i e l d e d ,  g r ou n d e d  c a b l e s ,  
w i t h  i n - l i n e f i l te r s  i f  n e c e s s a r y .  

I f  n e c e s s a r y ,  t h e us e r  s h o u l d  c 6n s u l t  t h e  d e a l e r  
s e r v i c e  r e pre s e n ta t i v e  fo r a d d i t i o n a l  s u g g e sti o n s .  

T h e  m a n ufa c t u r e r  i s  n o t r e s p o n s i b l e  

o r  TV i n te r f e r e n c e s  c a us e d  b y  
m o d i f i c a ti o n s  t o  th i s  e qui p m e n t . 
r e s p o n s i b i l i ty  o f  th e us e r  to 
i n te r f e r e n c e s .  

fo r a n y  r a d i o  
u n a u t h o r i z e d  

I t  i s  t h e  
c o r r e c t  s uc h 



The material in this manual is for information only and is subject 

to change without notice. 

REVISION : 1.1 

IBM, IBM PC/XT/AT, PC-DOS, MS-DOS, OS/2, UNIX, XENIX, 

MR BIOS, INTEL, 386SX, 386 and 286 ARE THE TRADEMARKS 

OR REGISTERED TRADEMARKS OF THEIR RESPECTIVE 

OWNERS. 
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Appendix C 

System Board Layout 
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Panther I I  386SX Motherboard 
S u p p l eme n t  

for P a n t h e r  I I  V e r. 1.01 Mot h e rboa r d  

=================================== 

P a n t h e r  II m o t h e r b o a r d  v e r si o n  1.0 I h a s 
S I M M  m e m o r y  o r g a n i z a t i o n  d i f f e r e d  f r o m  th a t  
d esc r i b e d  i n  t h e  m a n u a l, r e v i si o n  1.0. P le a se r e f e r  
t o  t h e  f i g u r e b e lo w f o r  t h e  p r o p e r  S I M M m e m o r y  
c o n f i g u r a t i o n .  
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