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Thank you f o r  p u r c h a s i n g  t h e  MFB-1000 M u l t i - f u n c t i o n  expans ion  board .  Using 
s ta te  of t h e  a r t  t e c h n o l o g y ,  we h a v e  been a b l e  t o  p r o v i d e  t h e  most f l e x i b l e ,  
r e l i a b l e ,  a n d  c o s t  e f f e c t i v e  e x p a n s i o n  board  a v a i l a b l e  f o r  your  Tandy 1000 
o r  o t h e r  c o m p a t i b l e  computer .  

The MFB-1'200 f e a t u r e s :  

- 128K b y t e s  Random Access  Memory (RAM) 
- Direct Memory Access  (DMA) C o n t r o l l e r  
- An RS-232C serial  communicat ions i n t e r f a c e  ( c o n f i g u r a b l e  a s  COMl o r  COM2) 
- A r e a l - t i m e  c l o c k / c a l e n d a r  w i t h  battery backup 
- Clock D r i v e r  S o f t w a r e  

O p t i o n s  i n c l u d e :  

- 25613 RAM 
- 512K RAM 

B e f o r e  i n s t a l l i n g  t h e  MFB-1000 i n  your  computer ,  you should  t a k e  t h e  time t o  
r e a d  a n d  u n d e r s t a n d  t h i s  manual. Also, i t  would be  h e l p f u l  t o  spend a few 
m i n u t e s  f a m i l i a r i z i n g  y o u r s e l f  w i t h  t h e  l o c a t i o n  o f  t h e  components on  t h e  
board.  

2. MMORYCOWFIGLJRATIOWDIPSYrna 

The Memory C o n f i g u r a t i o n  DIP s w i t c h  must be  s e t  t o  c o r r e s p o n d  t o  t h e  c o r r e c t  
amount  a n d  t y p e  o f  R A M  i n s t a l l e d  o n  y o u r  board .  Although t h e s e  s w i t c h e s  
h a v e  b e e n  p r e s e t  a t  t h e  f a c t o r y  f o r  t h e  amount  o f  memory i n c l u d e d ,  you 
s h o u l d  v e r i f y  t h e i r  s e t t i n g s  b e f o r e  i n s t a l l i n g  t h e  board  i n  your  computer .  
F i g u r e  1 i l l u s t r a t e s  t h e  l o c a t i o n  o f  t h e  DIP s w i t c h  on  t h e  MFB-1000. 

I n  m o s t  c a s e s ,  t h e  MFB-1000 w i l l  be  t h e  o n l y  memory e x p a n s i o n  b o a r d  
i n s t a l l e d  i n  t h e  Tandy 1000. I f  t h i s  is s o ,  S1 of  t h e  DIP s w i t c h  must  be 
s e t  t o  t h e  OFF p o s i t i o n .  I f  m u l t i p l e  memory e x p a n s i o n  c a r d s  a r e  i n s t a l l e d  
i n  t h e  Tandy 1000, o r  t h e  MFB-1000 i s  t o  b e  u s e d  w i t h  o t h e r  c o m p a t i b l e  
m a c h i n e s  s u c h  as  t h e  Tandy 1200 or  IBM PC, S1 must be ON. See s e c t i o n  2.2 
f o r  f u r t h e r  i n f o r m a t i o n .  

DIP s w i t c h e s  S2, S3, and S4 are used  t o  c o n f i g u r e  t h e  i n s t a l l e d  memory. The 
t y p e  o f  memory d e v i c e s  i n s t a l l e d  on t h e  board d e t e r m i n e s  t h e  p o s i t i o n  o f  S2. 
T h i s  s w i t c h  s h o u l d  be  set  t o  OFF f o r  64K d e v i c e s ,  and ON f o r  2563 d e v i c e s .  
I t  i s  i m p o r t a n t  t o  n o t e  t h a t  RAM d e v i c e  t y p e s  c a n n o t  be mixed. T h a t  i s ,  
b o t h  memory banks must  be p o p u l a t e d  w i t h  d e v i c e s  o f  e q u a l  c a p a c i t y .  

The two i n d i v i d u a l  memory b a n k s  may be  e n a b l e d  or  d i s a b l e d  by S3 and S4. 
Bank 0 is e n a b l e d  o r  d i s a b l e d  by S4 ,  and S3 e n a b l e s  or d i s a b l e s  Bank 1. The 
l o c a t i o n  o f  t h e  memory b a n k s  o n  t h e  MFB-1000 is  shown i n  F i g u r e  1. Note 
t h a t  Bank 0 m u s t  b e  p o p u l a t e d  w i t h  RAM a n d  e n a b l e d  b e f o r e  Bank 1 c a n  be 
u t i l i z e d .  A l s o ,  i f  y o u r  b o a r d  i s  p o p u l a t e d  w i t h  64K d e v i c e s ,  b o t h  banks  
must  b e  e n a b l e d  s i n c e  t h e  Tandy 1000 r e q u i r e s  t h a t  memory e x p a n s i o n  be  i n  
i n c r e m e n t s  o f  128K. The  p r o p e r  s e t t i n g s  o f  t h e  DIP s w i t c h e s  f o r ' v a r i o u s  
memory c o n f i g u r a t i o n s  i s  shown i n  T a b l e  1. 
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2.1 ADDMG ADDITXalAL MpwopY 

T h e  MFB-1000 i s  n o r m a l l y  s u p p l i e d  w i t h  128K o f  RAM, and can  accommodate up 
t o  512K. i n c r e a s i n g  t h e  t o t a l  s y s t e m  memory o f  t h e  Tandy 1000 t o  t o  640K 
w h i l e  u s i n g  o n l y  o n e  expans ion  s l o t .  

I f  you  p u r c h a s e d  t h e  MFB-1000 w i t h  o n l y  128K o f  RAM, you can  u p g r a d e  t o  
e i t h e r  256K o r  512K a t  any  time by s i m p l y  removing t h e  e x i s t i n g  64K d e v i c e s  
and r e p l a c i n g  them w i t h  256K DRAMS. If you have  a 256K board ,  you need o n l y  
a d d  a n  a d d i t i o n a l  bank of 256K d e v i c e s  t o  b r i n g  t h e  t o t a l  s y s t e m  memory t o  
6 4 0 K .  I n  e i t h e r  c a s e ,  t h e  Memory  C o n f i g u r a t i o n  DIP S w i t c h  m u s t  be  
r e c o n f i g u r e d .  

RAM U p g r a d e  K i t s  f o r  256K ( p a r t  # MFB-256) and 512K ( p a r t  # MFB-512) may be  
o r d e r e d  f r o m  PBJ,  I n c .  C o n t a c t  PBJ, I n c .  f o r  p r i c e s .  It is  i m p o r t a n t  t o  
n o t e  t h a t  D R A M  c h i p s  a r e  e x t r e m e l y  s e n s i t i v e  t o  s t a t i c  d i s c h a r g e  a n d  
m i s h a n d l i n g .  I f  you h a v e  a n y  d o u b t s  a s  t o  y o u r  a b i l i t y  t o  per form a n  
upgrade ,  you s h o u l d  c o n t a c t  your  d e a l e r  o r  PBJ, I n c .  f o r  a s s i s t a n c e .  

2.2 USE IN THE TANDY 1200 AND OTBEB CCWATILUJS 

T h e  MFB-1000 may be  u s e d  i n  o t h e r  IBM c o m p a t i b l e  m a c h i n e s  s u c h  as t h e  
T a n d y  1 2 0 0 .  However ,  b e f o r e  t h e  MFB-1000 memory c a n  be  u s e d  i n  t h e s e  
c o m p u t e r s ,  m e m o r y  o n  t h e  main  b o a r d  m u s t  be  b r o u g h t  u p  t o  256K. I n  
a d d i t i o n ,  t h e  DMA c o n t r o l l e r  l o c a t e d  o n  t h e  MFB-1000 must be  d i s a b l e d  t o  
a v o i d  c o n f l i c t  w i t h  t h e  DMA c o n t r o l l e r  on  t h e  main s y s t e m  board .  T h i s  i s  
a c c o m p l i s h e d  by s e t t i n g  t h e  Memory C o n f i g u r a t i o n  DIP Swi tch  S1 t o  t h e  ON 
p o s i t i o n .  A d d i t i o n a l l y ,  t h r e e  components  must be removed from t h e  MFB-1000 
t o  a v o i d  a n y  c o n t e n t i o n  p r o b l e m s .  R e f e r r i n g  t o  F i g u r e  1 ,  i d e n t i f y  and  
remove t h e  f o l l o w i n g  components: 

D e s i g n a t i o n  P a r t  Number 

U29 8237A-5 
U 3 1  74LS670 
u33 74LS373 

2.3 

A l t h o u g h  r a r e l y  n e c e s s a r y ,  i t  i s  p o s s i b l e  t o  u s e  t h e  MFB-1000 a l o n g  w i t h  
o t h e r  memory e x p a n s i o n  c a r d s .  When f u l l y  p o p u l a t e d  w i t h  512K o f  RAM, t h e  
MFB-1000 w i l l  b r i n g  t o t a l  memory up t o  640K, t h e  maximum memory r e c o g n i z e d  
by DOS. However, t h e r e  are a few a p p l i c a t i o n  programs which w i l l  r e c o g n i z e  
and u s e  a d d i t i o n a l  memory above  t h e  640K DOS l i m i t .  

I f  you  a re  u s i n g  t h e  MFB-1000 i n  c o n j u n c t i o n  w i t h  t h e  Tandy 256K Memory 
E x p a n s i o n  B o a r d ,  t h e  Tandy board  must be  brought  up t o  256K and i n s t a l l e d  
a s  memory b o a r d  # l .  S e e  t h e  i n s t r u c t i o n  m a n u a l  i n c l u d e d  w i t h  t h e  Tandy 
Memory Expansion Board f o r  i n s t r u c t i o n s  on how t o  do t h i s .  A f t e r  i n s t a l l i n g  
t h e  Tandy c a r d ,  t h e  MFB-1000 s h o u l d  be  i n s t a l l e d  as  memory board  #2. I n  
t h i s  mode, t h e  MFB-1000 o p e r a t e s  as it would i n  t h e  Tandy 1200,  o r  o t h e r  IBM 
c o m p a t i b l e  m a c h i n e s .  S e e  t h e  p r e c e d i n g  s e c t i o n  f o r  i n s t r u c t i o n s  on  how t o  
c o n f i g u r e  t h e  MFB-1000 f o r  o p e r a t i o n  i n  t h i s  mode. 

USING MULTIPLE MI9ORY EXPANSION CARDS 
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3. r N s T ~ m M F B - 1 o o o  

B e f o r e  you i n s t a l l  t h e  MFB-1000 i n  y o u r  c o m p u t e r ,  you s h o u l d  v i s u a l l y  
i n s p e c t  t h e  b o a r d  and  v e r i f y  t h a t  t h e  c o n f i g u r a t i o n  s w i t c h e s  are correctly 
se t .  T h e s e  s w i t c h e s  have  been p r e s e t  a t  t h e  f a c t o r y  f o r  t h e  memory o p t i o n s  
o r d e r e d .  R e f e r  t o  Fig .  1 t o  i d e n t i f y  t h e  a c t u a l  l o c a t i o n  o f  t h e  DIP s w i t c h  
on  t h e  board  and  t h e n  c o n f i r m  t h e  s w i t c h  s e t t i n g s  a c c o r d i n g  t o  T a b l e  1. 

* * * CAma * * * 
Some c o m p o n e n t s  on  t h e  MFB-1000 a r e  s e n s i t i v e  t o  s t a t i c  
d i s c h a r g e .  Permanent  damage t o  t h e s e  components  may r e s u l t  
f rom improper  h a n d l i n g  o f  t h e  board .  Always make s u r e  power 
i s  OFF b e f o r e  i n s e r t i n g  o r  r e m o v i n g  a n y  b o a r d  f r o m  your  
computer .  

T h e  f o l l o w i n g  d e s c r i b e s  t h e  p r o c e d u r e  f o r  i n s t a l l a t i o n  of t h e  MFB-1000 i n  
t h e  T a n d y  1000. I n s t a l l a t i o n  o f  t h e  b o a r d  i n  d i f f e r e n t  computers  s h o u l d  be  
s u b s t a n t i a l l y  t h e  same. 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

8 .  

9. 

D i s c o n n e c t  power  f r o m  t h e  computer  by removing t h e  AC power c o r d  f rom 
its r e c e p t a c l e .  Turn a l l  o t h e r  p e r i p h e r a l  equipment  OFF. 

D i s c o n n e c t  t h e  keyboard  from t h e  main u n i t .  
t h a t  i t  is n o t  a c c i d e n t a l l y  damaged. 

Remove t h e  two ( 2 )  P h i l l i p s  screws l o c a t e d  o n  t h e  f r o n t  o f  t h e  main 
u n i t .  Then,  remove t h e  c o v e r  by s l i d i n g  i t  forward .  

T h e  MFB-1000 c a n  be  i n s t a l l e d  i n  any  of t h e  t h r e e  expans ion  r e c e p t a c l e s  
i n  y o u r  computer .  S e l e c t  a n  open e x p a n s i o n  s l o t  and l o c a t e  t h e  c h a s s i s  
c o v e r  p l a t e  c o r r e s p o n d i n g  t o  t h e  s e l e c t e d  s l o t .  

Using a f l a t  b l a d e  s c r e w d r i v e r ,  remove t h e  screw which s e c u r e s  t h e  c o v e r  
p l a t e  t o  t h e  rear p a n e l .  S a v e  t h e  b r a c k e t  r e t a i n i n g  screw f o r  u s e  i n  
s e c u r i n g  t h e  MFB-1000. 

A l i g n  t h e  MFB-1000 w i t h  t h e  e x p a n s i o n  s l o t  you have  s e l e c t e d .  Applying 
e v e n  p r e s s u r e ,  g u i d e  t h e  c a r d  e d g e  c o n n e c t o r  u n t i l  i t  i s  f i r m l y  s e a t e d  
i n  t h e  e x p a n s i o n  s l o t  c o n n e c t o r .  Also,  b e  s u r e  t h a t  t h e  r e t a i n i n g  
b r a c k e t  is p r o p e r l y  a l i g n e d .  

Use t h e  r e t a i n i n g  screw removed i n  s t e p  5 t o  s e c u r e  t h e  MFB-1000 b r a c k e t  
t o  t h e  c h a s s i s .  

R e p l a c e  t h e  c o v e r  by c a r e f u l l y  s l i d i n g  i t  toward  t h e  rear o f  t h e  s y s t e m  
u n i t .  I n s t a l l  t h e  two P h i l l i p s  screws t h a t  you removed i n  s t e p  1. 

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

P l a c e  t h e  keyboard a s i d e  s o  

10. T h e  i n s t a l l a t i o n  i s  now c o m p l e t e .  Apply power t o  t h e  system u n i t  and 
Immedia te ly ,  t h e  a v a i l a b l e  memory i n  your  s y s t e m  w i l l  be  v i d e o  m o n i t o r .  

d i s p l a y e d .  
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3.1 TpsTMGTHEINSTALLEDMJMOitY 

A f t e r  a p p l y i n g  power t o  t h e  c o m p u t e r ,  t h e  a v a i l a b l e  memory i n  t h e  s y s t e m  
w i l l  b e  d i s p l a y e d ,  a n d  t h e n  t e s t e d .  You s h o u l d  v e r i f y  t h a t  t h e  a v a i l a b l e  
memory d i s p l a y e d  by t h e  computer  a g r e e s  w i t h  t h e  a c t u a l  memory i n s t a l l e d  on  
y o u r  MFB-1000. R e f e r  t o  T a b l e  2 f o r  t h e  amount of  memory a v a i l a b l e  t o  t h e  
sys tem f o r  v a r i o u s  MFB-1000 memory c o n f i g u r a t i o n s .  

I f  t h e  c o r r e c t  memory s i z e  i s  n o t  d i s p l a y e d ,  o r  e r r o r s  o c c u r  d u r i n g  t h e  
power-up memory t e s t ,  i t  i s  l i k e l y  t h a t  t h e  memory c o n f i g u r a t i o n  s w i t c h e s  
a r e  n o t  p r o p e r l y  se t .  Remove t h e  c o v e r  f rom t h e  s y s t e m  u n i t  case and  make 
s u r e  t h a t  t h e  board  is p r o p e r l y  i n s t a l l e d  i n  t h e  e x p a n s i o n  s l o t .  Then check  
t h a t  t h e  memory s w i t c h e s  a re  p r o p e r l y  c o n f i g u r e d .  I f  you c o n t i n u e  t o  
e x p e r i e n c e  d i f f i c u l t y ,  c o n t a c t  y o u r  d e a l e r  o r  PBJ ,  I n c .  f o r  a d d i t i o n a l  
a s s i s t a n c e .  

MFB-1000 MEMORY POWER-UP MEMORY DISPLAY 

128K 
256K 
512K 

MEMORY SIZE = 2563 
MEMORY SIZE = 3843 
MEMORY SIZE = 640K 

T a b l e  2. - Power-Up Memory D i s p l a y  

4. sKRIALmcATIoNsADm 

T h e  MFB-1000 i s  s u p p l i e d  w i t h  a n  IBM c o m p a t i b l e  s e r i a l  communicat ions p o r t  
w h i c h  m a y  be  u s e d  t o  c o n n e c t  y o u r  c o m p u t e r  t o  a p r i n t e r ,  modem, o r  o t h e r  
d e v i c e  which r e q u i r e s  a n  RS-232C i n t e r f a c e .  

Y o u r  c o m p u t e r ' s  o p e r a t i n g  s y s t e m  p r o v i d e s  s u p p o r t  f o r  two ( 2 )  s e r i a l  
c o m m u n i c a t i o n  a d a p t o r s ,  i d e n t i f i e d  a s  COMl a n d  COM2. The  MFB-1000 is 
s h i p p e d  w i t h  i t s  s e r i a l  p o r t  c o n f i g u r e d  a s  COM1. I f  you a l r e a d y  h a v e  
a n o t h e r  s e r i a l  c o m m u n i c a t i o n s  a d a p t e r  o r  i n t e r n a l  modem i n  your  s y s t e m  
a d d r e s s e d  a s  COM1, you must r e c o n f i g u r e  t h e  MFB-1000 ser ia l  p o r t  as COM2 t o  
a v o i d  c o n f l i c t s .  I n f o r m a t i o n  r e q u i r e d  t o  c o n f i g u r e  t h e  serial  p o r t  as  COM2 
may be found i n  s e c t i o n  4.2. 

4.1 USINGTBESERIALPOBT 

The s e r i a l  c o m m u n i c a t i o n s  c h a n n e l  on t h e  MFB-1000 is s o f t w a r e  programmable 
a n d  m u s t  b e  i n i t i a l i z e d  f o r  t h e  c o r r e c t  baud  r a t e ,  number of  d a t a  b i t s ,  
p a r i t y ,  and  number o f  s t o p  b i t s  b e f o r e  i t  c a n  be  used .  T h i s  procedure  w i l l  
n o r m a l l y  be accompl ished  by any  s o f t w a r e  which u s e s  t h e  serial  p o r t  b u t  c a n  
a l s o  b e  p e r f o r m e d  w i t h  t h e  DOS MODE command. As a n  example,  t h e  f o l l o w i n g  
command w i l l  c o n f i g u r e  t h e  s e r i a l  p o r t  f o r  4800 baud,  no  p a r i t y ,  e i g h t  d a t a  
b i t s ,  and one  s t o p  b i t :  

MODE COM1:4800,N,8,1 

T h i s  command may be  p l a c e d  i n t o  a n  AUTOEXEC.BAT f i l e  so  t h a t  t h e  p o r t  w i l l  
be  a u t o m a t i c a l l y  c o n f i g u r e d  when t h e  s y s t e m  i s  f i r s t  booted  up. R e f e r  t o  
your  DOS manual f o r  a d d i t i o n a l  i n f o r m a t i o n  on  t h e  u s a g e  o f  t h e  MODE command. 
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T h e  MFB-1000 S e r i a l  p o r t  i s  c o n f i g u r e d  a s  a DTE t y p e  ( D a t a  T e r m i n a l '  
E q u i p m e n t )  i n t e r f a c e  w i t h  a m a l e  DB25 c o n n e c t o r .  R e f e r  t o  T a b l e  3 f o r  a 
d e s c r i p t i o n  o f  t h e  s i g n a l s .  

J1 Pin#  S i g n a l  D e s c r i p t i o n  D i r e c t i o n  

1 
2 
3 
4 
5 
6 
7 
8 
20 
22 

C h a s s i s  Ground 
TX ( T r a n s m i t  Data) 
RX ( R e c e i v e  Data) 
RTS (Reques t  To Send)  
CTS ( C l e a r  To Send)  
DSR (Data S e t  Ready) 
SG ( S i g n a l  Ground) 
E D  ( C a r r i e r  Detect) 
DTR ( D a t a  T e r m i n a l  Ready) 
R I  (Ring  I n d i c a t o r )  

--- 
o u t p u t  
i n p u t  
o u t p u t  
i n p u t  
o u t p u t  

i n p u t  
o u t p u t  
i n p u t  

--- 

T a b l e  3. - S e r i a l  P o r t  P i n  D e s i g n a t i o n s  

4.2 CONFIGURING TEE SERIAL POET AS CUl2 

To c o n f i g u r e  t h e  se r ia l  communica t ions  p o r t  as COM2, you must move t w o  ( 2 )  
j u m p e r s  on  t h e  MFB-1000. R e f e r  t o  F i g u r e  1 and locate t h e  jumper l a b e l e d  
COMl /COMZ.  T h i s  j u m p e r  i s  l o c a t e d  n e a r  t h e  DIP s w i t c h ,  t o  t h e  l e f t  o f  
c e n t e r  o n  t h e  b o a r d .  Move t h i s  j u m p e r  f rom t h e  p o s i t i o n  l a b e l e d  COMl t o  
COM2. N e x t ,  a t  t h e  I n t e r r u p t  Jumper Block ,  which i s  l o c a t e d  immedia te ly  t o  
t h e  l e f t  of  t h e  e d g e  c o n n e c t o r ,  move t h e  j u m p e r  f rom E l  t o  t h e  p o s i t i o n  
l a b e l e d  E2. 

5. cuxX/-Alf 

T h e  MFB-1000 is s u p p l i e d  w i t h  a c l o c k / c a l e n d a r  t h a t  m a i n t a i n s  a c c u r a t e  t i m e  
a n d  d a t e  i n f o r m a t i o n  e v e n  when y o u r  c o m p u t e r  i s  t u r n e d  o f f .  Once t h e  
s o f t w a r e  ( s u p p l i e d  w i t h  your  b o a r d )  i s  i n s t a l l e d  i n t o  DOS, t h e  time and d a t e  
w i l l  be  a u t o m a t i c a l l y  o b t a i n e d  from t h e  b o a r d  e a c h  time you boot  t h e  s y s t e m .  

The l i t h i u m  b a t t e r y  used  t o  power t h e  MFB-1000 c l o c k  c i r c u i t  s h o u l d  l as t  f o r  
o n e  y e a r ,  a l t h o u g h  t h e  r e p l a c e m e n t  i n t e r v a l  w i l l  depend upon how o f t e n  t h e  
c o m p u t e r  i s  i n  u s e .  The b a t t e r y  c a n  b e  e a s i l y  r e p l a c e d  by s l i g h t l y  l i f t i n g  
t h e  b a t t e r y  r e t a i n i n g  c l i p  and t h e n  s l i d i n g  t h e  b a t t e r y  o u t  o f  t h e  h o l d e r .  
Be c a r e f u l  n o t  t o  damage t h e  r e t a i n i n g  c l i p  by l i f t i n g  i t  t o o  f a r .  The c l i p  
i s  u s e d  t o  c o m p l e t e  t h e  e l e c t r i c a l  c i r c u i t  t o  t h e  p o s i t i v e  s i d e  of t h e  
b a t t e r y .  A r e p l a c e m e n t  b a t t e r y  may b e  o b t a i n e d  from PBJ, I n c .  o r  f rom any 
r e t a i l  e l e c t r o n i c  o u t l e t .  T h e  r e p l a c e m e n t  b a t t e r y  s h o u l d  be  a P a n a s o n i c  
#CR-2025 o r  e q u i v a l e n t .  Note t h a t  i f  you r e p l a c e  t h e  b a t t e r y ,  you w i l l  h a v e  
t o  reset t h e  c l o c k / c a l e n d a r  t o  t h e  c o r r e c t  d a t e  and time. 

5.1 ~ D R I V E R S O F I W A R E  

T h e  d i s k  s u p p l i e d  w i t h  t h e  MFB-1000 c o n t a i n s  s o f t w a r e  which w i l l  a l l o w  you 
t o  o b t a i n  maximum b e n e f i t  f r o m  t h e  C l o c k / C a l e n d a r  h a r d w a r e .  The  f i l e  
CLOCK.SYS i s  a u s e r  i n s t a l l a b l e  d e v i c e  d r i v e r  which i s  loaded  by DOS when 
t h e  s y s t e m  i s  b o o t e d  up .  To i n s t a l l  t h e  c l o c k  d e v i c e  d r i v e r ,  p e r f o r m  t h e  
f o l l o w i n g  s t e p s :  
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1. 

2.  I f  you  have  o n l y  a s i n g l e  d r i v e ,  p l a c e  t h e  Clock D r i v e r  d i s k e t t e  i n  t h e  

Copy CLOCK.SYS and CONFIG.SYS t o  your  s y s t e m  b o o t  d i s k .  

d r i v e  and e n t e r  t h e  command: 

A>COPY A:*.* B: 

F o l l o w  t h e  p r o m p t s  i s s u e d  by your  computer  f o r  exchange of t h e  s o u r c e  
and  d e s t i n a t i o n  d i s k s .  

3. I f  y o u  a l r e a d y  h a v e  a CONFIG.SYS on  y o u r  b o o t  d i s k ,  d o  n o t  c o p y  
CONFIG.SYS f r o m  t h e  C l o c k  D r i v e r .  I n s t e a d ,  add t h e  f o l l o w i n g  l i n e  t o  
your  e x i s t i n g  CONFIG.SYS u s i n g  any  t e x t  e d i t o r :  

d e v i c e  = c l o c k . s y s  

4 .  R e b o o t  y o u r  s y s t e m  a n d  e n t e r  t h e  d a t e  and  time u s i n g  t h e  WS DATE and 
TIME commands. The i n s t a l l a t i o n  is now comple te .  

5.2 ~ H d R I l y d p E D E s c R I p T I o N  

T h e  C l o c k / C a l e n d a r  c i r c u i t  on  t h e  MFB-1000 i s  b a s e d  o n  t h e  N a t i o n a l  
S e m i c o n d u c t o r  MM58167 c l o c k  c i r c u i t .  The d e v i c e  i s  1/0 mapped a t  a d d r e s s  
2COH t h r o u g h  2DFH. A b r i e f  d e s c r i p t i o n  o f  t h e  c l o c k  r e g i s t e r s  i s  shown i n  
T a b l e  4 .  F o r  a d d i t i o n a l  i n f o r m a t i o n ,  r e f e r  t o  t h e  d a t a  s h e e t  f o r  t h e  
MM58167. a v a i l a b l e  from N a t i o n a l  Semiconductor .  

1/0 Address  R e g i s t e r  D e s c r i p t i o n  

2co  
2c1  
2c2 
2C3 
2C4 
2C5 
2C6 
2C7 
2C8 
2C9 
2CA 
2CB 
2 c c  
2CD 
2CE 
2CF 
2D0 
2D1 
2D2 
2D3 
2D4 
2D5 
2D6 

2DF 
2D7 - 2DE 

*Counter - 1/1000 o f  second 
Counter  - 1/100 and 1/10 second 
Counter  - s e c o n d s  (0-60) 
Counter  - m i n u t e s  (0-60) 
Counter  - h o u r s  (0-23) 
Counter  - day o f  week (1-7) 
Counter  - day o f  month (1-31) 
Counter  - month (1-12) 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
I n t e r r u p t  S t a t u s  R e g i s t e r  
I n t e r r u p t  C o n t r o l  R e g i s t e r  
Counter  Reset 
RAM Reset 
S t a t u s  B i t  
GO Command 
Standby I n t e r r u p t  
Reserved 
T e s t  Mode 

T a b l e  4 .  - MM58167 R e g i s t e r  D e s c r i p t i o n s  
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smCE/mAIR P l t o c E m m  

I f  y o u r  MFB-1000 s h o u l d  e v e r  r e q u i r e  r e p a i r ,  c o n t a c t  your  d e a l e r  f i r s t .  I n  
m o s t  c a s e s  h e  w i l l  be  a b l e  t o  s e r v i c e  t h e  b o a r d .  I f  you have  t o  r e t u r n  the  
board  t o  t h e  f a c t o r y ,  f o l l o w  t h e s e  s t e p s  t o  e n s u r e  r a p i d  t u r n a r o u n d :  

1. C a l l  P B J ,  I n c .  a n d  a s k  f o r  a s e r v i c e  t e c h n i c i a n .  He w i l l  d i s c u s s  t h e  
p r o b l e m  w i t h  you  a n d  may be  a b l e  t o  p r o v i d e  a s o l u t i o n  o v e r  t h e  phone. 
I f  t h e  b o a r d  m u s t  be  r e t u r n e d ,  h e  w i l l  p r o v i d e  you w i t h  s p e c i f i c  
s h i p p i n g  i n f o r m a t i o n  and a r e t u r n  a u t h o r i z a t i o n  number. 

2. I f  t h e  b o a r d  i s  c o v e r e d  u n d e r  w a r r a n t y ,  t h e r e  w i l l  be  no c h a r g e  f o r  
p a r t s  or l a b o r  a n d  r e t u r n  s h i p p i n g  c o s t s  w i l l  b e  p a i d  by PBJ, I n c .  
P l e a s e  i n c l u d e  a c o p y  o f  y o u r  o r i g i n a l  p u r c h a s e  r e c e i p t  as  p r o o f  of 
w a r r a n t y  c o v e r a g e .  

NOTE: Dealer o r  u s e r  i n s t a l l e d  p a r t s  ( s u c h  as  RAM c h i p s )  are n o t  
c o v e r e d  u n d e r  t h i s  w a r r a n t y .  We w i l l  n o t  r e p l a c e  any o f  t h e s e  
c o m p o n e n t s  u n l e s s  you s p e c i f i c a l l y  a u t h o r i z e  u s  t o  do so. Any 
p a r t s  and  l a b o r  c h a r g e s  i n c u r r e d  due  t o  d e f e c t i v e  u s e r  i n s t a l l e d  
p a r t s  w i l l  be  b i l l e d  COD. 

3 .  I f  t h e  b o a r d  i s  n o t  c o v e r e d  u n d e r  t h e  w a r r a n t y ,  a l l  p a r t s  and  l a b o r  
c h a r g e s  w i l l  be  b i l l e d  COD. 

A .  T h e  minimum s e r v i c e  c h a r g e  is $35 .  
$25/hr  l a b o r  p l u s  t h e  c o s t  of  a n y  r e p l a c e d  p a r t s .  

Charges  are based  on a ra te  of 

B. If  t h e  r e p a i r  c o s t  i s  e s t i m a t e d  t o  b e  o v e r  $50, you w i l l  be  
c o n t a c t e d  f o r  a u t h o r i z a t i o n  b e f o r e  any  work is  performed.  

4 .  P l e a s e  i n c l u d e  t h e  f o l l o w i n g  i n f o r m a t i o n  w i t h  t h e  p r o d u c t  r e t u r n e d  f o r  
r e p a i r  : 

A .  

B.  Y o u r  p h o n e  n u m b e r  i n  case w e  m u s t  c o n t a c t  you f o r  a d d i t i o n a l  

A b r i e f  d e s c r i p t i o n  o f  t h e  problem. 

i n f o r m a t i o n  or f o r  r e p a i r  cost a u t h o r i z a t i o n .  

C. Your  r e t u r n  s h i p p i n g  a d d r e s s  f o r  UPS d e l i v e r y .  UPS c a n n o t  d e l i v e r  
t o  P o s t  Office boxes.  
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PBJ, I n c .  w a r r a n t s  t o  t h e  o r i g i n a l  p u r c h a s e r  o f  t h e  p roduc t  d e s c r i b e d  h e r e i n  
t h a t  s a i d  p r o d u c t  i s  f r e e  f r o m  d e f e c t  i n  material  and workmanship f o r  a 
p e r i o d  o f  90 d a y s  from d a t e  o f  purchase .  

I f  t h i s  p r o d u c t  s h o u l d  r e q u i r e  r e p a i r  d u r i n g  t h e  war ran ty  p e r i o d ,  i t  s h o u l d  
b e  r e t u r n e d ,  p o s t p a i d ,  t o  PBJ, I n c .  a l o n g  w i t h  proof  of purchase .  PBJ, I n c .  
w i l l ,  a t  i t ' s  o p t i o n ,  r e p a i r  o r  r e p l a c e  t h e  p r o d u c t  f r e e  o f  c h a r g e .  
PBJ ,  I n c .  r e s e r v e s  t h e  r i g h t ,  however,  t o  de t e rmine  which items are w i t h i n  
w a r r a n t y  w h e r e  c u s t o m e r  n e g l i g e n c e ,  m i s u s e ,  o r  a b u s e  are i n  q u e s t i o n ,  o r  
w h e r e  t h e  p r o d u c t  h a s  b e e n  s u b j e c t  t o  u n a u t h o r i z e d  a l t e r a t i o n s ,  
m o d i f i c a t i o n s ,  a n d / o r  r e p a i r s .  

UNDER NO CIRCUMSTANCES WILL PBJ, INC. BE LIABLE FOR DAMAGES ARISING FROM THE 
USE OF, OR INABILITY TO USE ITS PRODUCTS. 

Some s t a t e s  d o  n o t  a l l o w  t h e  l i m i t a t i o n  o r  e x c l u s i o n  o f  i n c i d e n t a l  o r  
c o n s e q u e n t i a l  damages, so  t h e  above  l i m i t a t i o n s  o r  e x c l u s i o n s  may n o t  a p p l y  
t o  you. 

T h i s  w a r r a n t y  g i v e s  t h e  p u r c h a s e r  s p e c i f i c  l e g a l  r i g h t s ,  and t h e  p u r c h a s e r  
may have  o t h e r  r i g h t s  which may va ry  from s ta te  t o  state.  

T h i s  l i m i t e d  w a r r a n t y  a p p l i e s  t o  hardware  items o n l y .  
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