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I. PRODUCT DESCR I PT I ON 

The SYSTEMASTER i s  a  m i c r o c o m p u t e r  on a  board .  It 
i n c o r p o r a t e s  a l l  o f  t h e  f e a t u r e s  r e q u i r e d  i n  a  s m a l l  comput ing  
s y s t e m  i n c l u d i n g  a  CPU, 64k b y t e s  o f  R A M ,  s e r i a l  and p a r a l l e l  
I / O ,  and a  f l o p p y  d i s k  c o n t r o l l e r .  

On b o a r d  i s  a  Z80A CPU w h i c h  o p e r a t e s  a t  4  MHz f o r  h i g h -  
speed, e f f i c i e n t  p rocess ing  o f  i n f o r m a t i o n .  The Z8OA p rov ides  t h e  
c a p a b i l i t y  t o  s u p p o r t  many s o p h i s t i c a t e d  a p p l i c a t i o n s .  The 
i n t e r r u p t  s t r u c t u r e  o f  t h e  Z80A i s  p a r t i c u l a r l y  i m p o r t a n t  f o r  
s y s t e m s  w n i  c h  p e r f o r m  mu1 t i  p l  e  t a s k s  c o n c u r r e n t l y .  The 
SYSTEMASTER u t i l i z e s  t h e  s t r u c t u r e d  i n t e r r u p t  system o f  t h e  Z80A 
i n  most o f  i t s  I /U  c a p a b i l i t i e s .  

The o n - b o a r d  memory o f  SYSTEMASTER c a n  p r o v i d e  up t o  8k 
by tes  o f  s to rage  i n  EPROM/ROM and 64k b y t e s  o f  RAM. Tne s tandard  
SYSTEMASTER i s  s e t  up f o r  2k b y t e s  o f  EPROM ( t o  be  used f o r  on-  
board i n i t i a l i z a t i o n  r o u t i n e s )  and 64k b y t e s  o f  RAM. Opt ions  a r e  
a v a i l a b l e  a l l o w i n g  t h e  RAM t o  be bank swi tched.  

P r o v i d i n g  t w o  i n d e p e n d e n t  s e r i a l  p o r t s ,  t h e  Z8OA SIO 
p r o v i d e s  RS232C-compa t ib le  s e r i a l  p o r t s  wh ich  can be opera ted 
u n d e r  i n t e r r u p t  c o n t r o l .  B o t h  s e r i a l  p o r t s  i n c l u d e  f u l l  
handshaking f o r  connect ion  t o  e x t e r n a l  dev ices  as a  p r i n t e r ,  CRT 
t e r m i n a l ,  o r  MODEM. 

A l s o  on b o a r d  i s  a  c o u n t e r - t i m e r  c h i p  w h i c h  p r o v i d e s  
s o f t w a r e - s e t t a b l e  c l o c k s  f o r  b o t h  s e r i a l  p o r t s  and a  r e a l  t i m e  
c l o c k .  The r e a l  t i m e  c l o c k  i s  used b y  t h e  s o f t w a r e  t o  p r o v i d e  
t i m e k e e p i n g  f u n c t i o n s .  I t  n o r m a l l y  f u n c t i o n s  u n d e r  i n t e r r u p t  
c o n t r o l  r e q u i r i n g  a  m in imum o f  overhead.  T h i s  r e a l  t i m e  c l o c k  
can be used by s o f t w a r e  f o r  any t i m e - r e l a t e d  f u n c t i o n s ,  such as 
t i m e  d a t i n g  o f  f i l e s ,  a  s top  watch o r  t i m i n g  loops f o r  e x t e r n a l  
o p e r a t i o n s  . 

The Z80A P I0  p r o v i d e s  t w o  p a r a l l e l  por ts .  One o f  these t w o  
p o r t s  i s  b i d i r e c t i o n a l  w i t h  8 d a t a  and 4 handshake l i n e s .  
Norma l l y  t h i s  p o r t  i s  c o n f i g u r e d  as a  p r i n t e r  ou tpu t ,  b u t  because 
i t  i s  under s o f t w a r e  c o n t r o l ,  i t  can be r e c o n f i g u r e d  by  t h e  use r  
t o  be  a d e v i c e  i n p u t  o r  a  t r u l y  b i d i r e c t i o n a l  p o r t .  The second 
p a r a 1  l e l  p o r t  h a s  8 d a t a  1  i n e s  a v a i l a b l e  w n i c h  can  b e  s e t  
i n d e p e n d e n t l y  t o  be  i n p u t  o r  o u t p u t  1  i n e s .  

U s i n g  t h e  NEC 765AC FDC and Z i l o g  280 DMA ICs,  SYSTEMASTER 
p r o v i d e s  s i n g l e -  and d o u b l  e - d e n s i  t y  da ta  s to rage  on bo th  m i n i -  
and maxi - f l o p p y  d i s k  d r i v e s  p r o v i d i n g  capab i l  i t i e s  wh ich  m i n i m i z e  
t h e  o v e r h e a d  b u r d e n  on t h e  CPU and s o f t w a r e .  Some o f  t h e s e  - 
capabi  1  i t i e s  are :  s ing1 e- and doubl e-densi t y  da ta  t r a n s f e r  under 
s o f t w a r e  c o n t r o l  ; performance o f  s i m u l  taneous seek o p e r a t i o n s  on 
a l l  d r i v e s  connected t o  t h e  system; IBM compa t ib le  f o r m a t t i n g  f o r  
ease o f  i n f o r m a t i o n  exchange w i t h  c o n t r o l l e r s  us ing  s i m i l a r  



o p e r a t i n g  system so f tware ;  compa t i  b i  1  i t y  w i t h  b o t h  s i  n g l  e -  and 
doub le-s ided d r i v e s ;  ANSI s tandard  50 p i n  d i s k  d r i v e  connector ;  
au tomat i c  read ing  o f  sequen t ia l  s e c t o r s  on a  d i s k e t t e ;  a u t o m a t i c  
read ing  o f  bo th  t r a c k s  o f  a  two-s ided  d i s k e t t e ;  a u t o m a t i c  e r r o r -  
c h e c k i n g  d e t e c t e d  v i a  C R C ;  u n d e r  s o f t w a r e  c o n t r o l ,  p o s s i b l e  
s e l e c t i o n  o f  s e c t o r  s i z e  t o  be 128, 256, 512, o r  1,024 bytes. 

The f l o p p y  d i s k  c o n t r o l  s e c t i o n  o f  SYSTEMASTER a l s o  
i n c o r p o r a t e s  a  p h a s e - l o c k e d  o s c i l l a t o r  (PLO) w h i c h  i s  used t o  
s t a b i l i z e  t h e  separated i n f o r m a t i o n  and c l o c k  f o r  p r e c i s e  d a t a  
recovery.  

A  r e s e t - j u m p  c i r c u i t  on SYSTEMASTER makes t h e  CPU j u m p  t o  
t h e  EPROM s o f t w a r e  on board whenever t h e  system r e s e t  b u t t o n  i s  
ac t i va ted .  T h i s  i s  u s e f u l  f o r  systems which do n o t  have a  f r o n t  
panel. For  systems w i t h  a  f r o n t  panel, rese t - j ump w i l l  o v e r r i d e  
t h e  f u n c t i o n s  o f  t h e  f r o n t  panel. Also, i n c o r p o r a t e d  as p a r t  o f  
t h e  r e s e t - j u m p  c i r c u i t ,  a  p o w e r - o n - c l e a r  f u n c t i o n  i s  i n c l u d e d  
w n i c h  a u t o m a t i c a l l y  g e n e r a t e s  a  r e s e t  when power  i s  f i r s t  
appl i ed .  

SYSTEMASTER c a n  be used as  a  c o s t  e f f e c t i v e  s t a n d - a l o n e  
microcomputer  board o r  as t h e  b a s i s  f o r  a  h igh-per formance m u l t i -  
user  mu1 t i -process ing system. 



11. SPECIFICATIONS 

Cent ra l  processor:  Z80A CPU - 4  MHz opera t ion .  

Memory: 64k b y t e s  dynamic RAM, bank se lec tab le .  Uses 64k b i t  x 
1 devices,  200nS ( o r  f a s t e r ) ,  128 c y c l e  r e f r e s h .  

S e r i a l :  Z80A SIO - 2  RS232C, independent opera t ion .  Speeds f rom 
110 t o  19200 baud. 

T i m e r :  Z80A CTC - 4 c h a n n e l s ,  2  used  f o r  s e r i a l  p o r t s ,  2  used  
f o r  r e a l  - t i m e  c lock.  

P a r a l l e l :  Z80A P I 0  - 1 b i d i r e c t i o n a l  p o r t  w i t h  4  nandshake 
l i n e s ,  1 p o r t  w i t h  8  independent i n p u t  o r  ou tpu t  l i n e s .  

Floppy d i s k  c o n t r o l  1  e?: NEC uPD 765AC, s i n g l e -  o r  doub le -dens i t y  
and s i n g l e -  o r  doub le-s ided opera t i on ,  m i n i -  o r  max i -dr ives ,  ANSI 
s tandard  50 p i n  connector ,  IBM c o m p a t i b l e  format.  

DMA: Z80A DMA c o n t r o l l e r  handles f l o p p y  d i s k  t r a n s f e r s  

D isk  da ta  t r a n s f e r  r a t e s :  
S i n g l e  d e n s i t y  5-114" - 125k b i t s l s e c  8" - 250k b i t s l s e c  
Double d e n s i t y  5-114" - 250k b i t s l s e c  8" - 500k b i t s l s e c  

EPROMIROM: 2716, 2732, 2764, 2316, 2332, 2364; u p  t o  8k b y t e s  
t o t a l .  

S-100 bus s i g n a l s :  AO-A15 
CDSB* 
CLOCK 
DATA I N  
DATA OUT 
MWRITE 
NM I* 
v 
pSTVAL* 
pDB I N 
sXTRQ* 

pH LDA 
HOLD* 
I NT* 
ADSB* 
POC* 
RDY 
RESET* 
pSYNC 
swo* 
pWR* 
SLAVE CLR* 

RFSH* 
DODSB* 
SHLTA 
sINP 
s  I NTA 
sM 1 
sMEMR 
sOUT 
XR DY 
SDSB* 

No te :  SYSTEMASTER does n o t  p r o v i d e  8 0 8 0 - t y p e  1 / 0  a d d r e s s i n g ;  
o n l y  t h e  l o w e r  8  address 1  i n e s  c o n t a i n  t h e  1/0 address. 

Dimensions: 5.05" x  10.OU, e x c l u d i n g  edge connector. 

Power requ i rements :  +8v 8 2.0 amp, +16v 8 50mA, -16v 8 50mA. - 
Workmanship conforms t o  t h e  requ i rements  o f  MIL-STD-454. 

Forced a i r  c o o l i n g  i s  requ i red.  



111. INSTALLATION 

Upon r e c e i p t  o f  SYSTEMASTER, check t h e  s n i p p i n g  package f o r  
s i g n s  o f  abuse w h i c n  may i n d i c a t e  p o s s i b l e  damage. Check t h e  
b o a r d  p h y s i c a l l y  t o  l o o k  f o r  any p a r t s  w h i c h  may have  been 
damaged d u r i n g  s h i p p i n g .  I f  any d i s k e t t e s  w e r e  s h i p p e d  w i t h  
SYSTEMASTER, check t h e  d i s k e t t e s  f o r  s igns  o f  damage which m i g h t  
be any b e n d i n g  o r  s i g n s  o f  a  s h a r p  o b j e c t  p l a c e d  a g a i n s t  t h e  
d i s k e t t e s .  D i  s k e t t e s  a r e  q u i t e  f r a g i  1  e  and any w a r p i n g  o f  t h e  
s u r f a c e  o f  t h e  d i s k e t t e  w i l l  r e n d e r  i t  i n o p e r a t i v e .  N o t i f y  
t h e  sh ippe r  o f  any damage. 

SYSTEMASTER i s  r e a d y  f o r  i m m e d i a t e  use upon r e c e i p t .  It 
r e q u i r e s  o n l y  t h a t  t h e  p e r i p h e r a l s  whicn w i l l  be used w i t h  i t  be 
c o n n e c t e d  t o  t h e  a p p r o p r i a t e  f e m a l e  c o n n e c t o r  w h i c h  w i l l  t h e n  
p l u g  i n t o  t h e  h e a d e r s  a l o n g  t h e  t o p  o f  t h e  board .  F o r  t h e  
p a r t i c u l a r  c o n n e c t i o n s  r e q u i r e d ,  see t h e  s e c t i o n  e n t i t l e d  
"Per iphe ra l  Connect ions."  

SYSTEMASTER need o n l y  be plugged i n t o  a  s tandard  S-100 bus 
f o r  p o w e r  and i t  w i l l  b e  f u n c t i o n a l ,  a b l e  t o  u t i l i z e  t h e  
p e r i p h e r a l s  c o n n e c t e d  t o  i t  w i t h  t h e  memory on board .  The 
SYSTEMASTER needs t o  be i n  a  w e l l  v e n t i l a t e d  area due t o  t h e  h i g h  
d e n s i t y  o f  I C ' s  on board .  I d e a l l y ,  t h e  b o a r d  s h o u l d  be mounted 
v e r t i c a l l y  i n  a  s t r e a m  o f  a i r  w h i c h  w i l l  be  m o v i n g  a c r o s s  t n e  
f a c e  o f  t h e  board .  Wha teve r  t h e  m o u n t i n g  p o s i t i o n ,  f o r c e d - a i  r 
coo l  i n g  i s  mandatory. B r i n g  p e r i p h e r a l  cab les  n e a t l y  away f r o m  
t h e  board w i t h  enough s l a c k  t o  p reven t  any t e n s i o n  be ing  a p p l i e d  
t o  t h e  c a b l e ,  as  t h i s  may cause  t h e  c a b l e  t o  s e p a r a t e  f r o m  i t s  
c r i m p  connect ion  caus ing i n t e r m i t t e n t  problems. 

For s e r i a l  conso le  devices,  SIO A  i s  t h e  p r i m a r y  po r t .  W i t h  
t h e  s t a n d a r d  s o f t w a r e ,  SIO A  can  d e t e r m i n e  t h e  baud r a t e  o f  a  
c a r r i a g e  r e t u r n  and t h u s  s e t  t h e  a p p r o p r i a t e  speed a u t o m a t i c a l l y  
a f t e r  a  r e s e t .  The s e r i a l  speed mus t  b e  a  s t a n d a r d  v a l u e  
between 110 and 19200. Also, SIO A  r e q u i r e s  t h e  handshake l i n e s  
o f  t h e  RS-232-C i n t e r f a c e  b e f o r e  i t  w i l l  f unc t i on .  See " S e r i a l  
Po r t s "  f o r  f u r t h e r  i n f o r m a t i o n .  

Some ve rs ions  o f  SYSTEMASTER do n o t  nave RAM on board. I f  
n o  RAM i s  on -board ,  i t  m u s t  b e  s u p p l i e d  b y  t h e  u s e r .  Care  m u s t  
be e x e r c i s e d  i n  c h o o s i n g  t h e  r i g h t  RAM d e v i c e  f o r  use  on t h e  
board. 



3.1 Per iphera l  Connections 

Se r i a l  Por ts  

SIO A and SIO-B 

2  4 6  8 10 12 14 16 
DTR 
IN  

1 3  5  7 9 11 13 15 
DATA DATA RTS CTS DSR GND 
IN OUT IN OUT OUT 

EIA p ins  shown i n  parentheses. 

These are the  connections going i n t o  channels A and B o f  t he  
SIO chip. I n  t h i s  con f igu ra t ion ,  each channel appears as a  data 
communi c a t i o n d e v i c e  and w i  11 connec t  t o a t e r m i  n a l  o r a  p r i n t e r .  

I N  and OUT r e f e r  t o  d a t a  d i r e c t i o n  w i t h  r e s p e c t  t o  t h e  
SYSTEMASTER. Data from an ex te rna l  dev ice i s  I N  t o  SYSTEMASTER, 
and data t o  an ex te rna l  dev ice i s  OUT. 

CTS ( C l e a r  To Send) and DSR (Data  Se t  Ready) a r e  o u t p u t s  t o  
t he  ex te rna l  dev ice and a re  a t  a  p o s i t i v e  vo l tage  l e v e l s  when t h e  
SIO channel i s  ready t o  funct ion.  RTS (Request To Send) and DTR 
(Data  T e r m i n a l  Ready) a r e  i n p u t s  wh i ch  must  be a t  a p o s i t i v e  
vo l tage l e v e l  f o r  t he  SIO channel t o  f unc t i on  i f  t h e  Auto Enables 
o p t i o n  i s  a c t i v a t e d  t h r o u g h  s o f t w a r e .  T h i s  o p t i o n  i s  n o r m a l l y  
enab led  i n  t h e  s t a n d a r d  SYSTEMASTER software.  

E i t h e r  channel  can be c r i m p - c o n n e c t e d  t o  a  25-pinRS-23X 
c o n n e c t o r  by  a1 i g n i n g  p i n  1 o f  t h e  c a b l e  f r o m  t h e  SYSTEMASTER 
c o n n e c t o r  w i t h  p i n  1 o f  t h e  25 p i n  RS-232C connec to r .  I n  t h i s  
c o n f i g u r a t i o n ,  t h e  channel  connec t s  d i r e c t l y  t o  a  t e r m i n a l  o r  
p r i n t e r .  To connect t o  a  MODEM, t h e  s i gna l s  must be connected as 
f o l  1  ows : 

-- . 



SYSTEMASTER 
P i n  # 

5  
3  
11 
14 
7 
13 
9 

E  IA 
P i n  # 
2  
3  
4  
5  
6 
7 
2  0  

D i r e c t i o n  Func t ion  

OUT Data t o  MODEM 
I N  Data t o  SYSTEMASTER 
OUT RTS (Request To Send) 
I N  CTS (C lear  To Send) 
I N  DSR (Data Set  Ready) 
- - Signa l  Ground 
OUT DTR (Data Termina l  Ready) 

I N  r e f e r s  t o  d a t a  s e n t  t o  SYSTEMASTER, and OUT r e f e r s  t o  
da ta  sent  t o  t h e  MODEM. 

Note :  I f  t h e  t e r m i n a l  o r  p r i n t e r  does n o t  p r o v i d e  RTS and 
DTR, p i n s  4, 5,and 2 0  on t h e  t e r m i n a l  s i d e  o f  t h e  RS-232C m a l e  
c o n n e c t o r  m u s t  b e  ju rnpered t o g e t h e r .  T h i s  e n s u r e s  t h a t  t h e  
r e q u i r e d  handshake s i g n a l s  t o  t h e  SIO p o r t  a r e  provided.  I f  t h e  
AUTO ENABLES f e a t u r e  o f  t h e  SIO i s  n o t  e n a b l e d  t h i s  i s  n o t  
r e q u i r e d .  I n  t h e  s t a n d a r d  s o f t w a r e  p r o v i d e d ,  AUTO ENABLES i s  
enabled . 

EIA S e r i a l  Data T r a n s f e r  P ro toco l  

P r i o r  t o  sending o r  r e c e i v i n g  data, t h e  f o u r  handshake 1  i n e s  
should be a c t i v e  low. However, t h e  SIO w i l l  a l l o w  c o n t r o l  o f  i t s  
r e c e i v e  and t r a n s m i t  f u n c t i o n s  i n d e p e n d e n t l y .  I f  t h e  " A u t o  
E n a b l e s "  f u n c t i o n  o f  t h e  SIO c h a n n e l  i s  e n a b l e d  ( s t a n d a r d ) ,  t h e  
SIO w i l l  n o t  send d a t a  u n t i l  DTR i s  l o w .  ( T h i s  f u n c t i o n  i s  
l a b e l  l e d  "CTS" on t h e  SIO ch ip . )  T h i s  i s  handy f o r  b u f f e r e d  
p r i n t e r s  w h i c h  need t o  s t o p  r e c e i v i n g  d a t a  u n t i l  t h e  b u f f e r  i s  
p r i n ted .  By p u l l i n g  DTR h igh,  t h e  p r i n t e r  w i l l  s t o p  t h e  f l o w  o f  
d a t a  f r o m  t h e  SIO. When i t  i s  r e a d y  t o  r e c e i v e  m o r e  d a t a ,  i t  
p u l l s  DTR low. S i m i l a r l y ,  i f  "Auto Enables" i s  enabled, t h e  SIO 
w i l l  n o t  a c c e p t  i n f o r m a t i o n  u n t i l  RTS i s  low. ( T h i s  f u n c t i o n i s  
l a b e l l e d  "DCD" on t h e  SIO chip.) T h i s  i s  p r i m a r i l y  used w i t h  a  
communicat ions l i n k  w h e r e , i f  s i g n a l  c o n d i t i o n s  d e t e r i o r a t e ,  t h e  
da ta  may be garbled. 

I n  summary, t h e  handshake l i n e s  p r o v i d e  a  conven ient  means 
o f  c o n t r o l l i n g  t h e  f l o w  o f  i n f o r m a t i o n  i n  a  s e r i a l  channel. I f  
any l i n e  goes h igh,  t r a n s f e r  ceases. 

RS-232C Vol tage Leve ls  

A  l o g i c  h i g h  (a  b i n a r y  ONE), o r  m a r k i n g  c o n d i t i o n ,  i s  any  
v o l t a g e  l e s s  t h a n  - 3  v o l t s  t o  a  m in imum o f  -25  v o l t s .  A  l o g i c  
l o w  (a b i n a r y  ZERO), o r  spac ing c o n d i t i o n ,  i s  any v o l t a g e  g r e a t e r  
t h a n  +3 v o l t s  t o  a  maximum o f  +25  v o l t s .  Any l e v e l  b e t w e e n  - 3  
and +3 v o l t s  i s  undefined. T h i s  i s  c a l l e d  t h e  t r a n s i t i o n  reg ion-  
The maximum t r a n s i t i o n  t i m e  between b i t  c e l l s  i s  f o u r  pe r  cen t  o f  
t h e  b a s i c  c l o c k  per iod.  The maximum v o l t a g e  r a t e  o f  change (s lew  
r a t e )  i s  30 vol ts /uSec.  Thus t h e  maximum RS-232C t r a n s m i s s i o n  



speed, based on v o l t a g e  s w i n g s  o f  -12 t o  +12 v o l t s ,  i s  50,000 
baud. 

S e r i a l  Data T iming 

P r i o r  t o  t r a n s m i t t i n g  da ta  t h e  s i g n a l  l i n e  i s  h e l d  high,  o r  
mark ing .  It goes l o w ( s p a c i n g )  t o  i n d i c a t e  t h e  s t a r t  o f  a  
c h a r a c t e r .  The b i t s  r e p r e s e n t i n g  t h e  c h a r a c t e r  a r e  t h e n  s e n t  
L e a s t  S i g n i f i c a n t  B i t  f i r s t ,  t h e n  a  p a r i t y  b i t  ( i f  used),  and 
f i n a l l y  2 s t o p  b i t s .  The s t o p  b i t s  i n d i c a t e  t h e  end o f  t h e  
character  and are  always l o g i c  ONES. The standard SYSTEMASTER i s  
s e t  up f o r  8 d a t a  b i t s ,  no p a r i t y ,  and 2  s t o p  b i t s .  

The v a l u e  o f  each c h a r a c t e r  b i t  i s  h e l d  f o r  t h e  e n t i r e  
l e n g t h  o f  each b i t  c e l l .  The 1  e n g t h  i n  t i m e  o f  each b i t  c e l l  i s  
t h e  bas ic  c l o c k  per iod,  equal t o  t h e  r e c i p r o c a l  o f  t h e  baud rate.  
Thus f o r  9600 baud, each b i t  c e l l  i s  104 uSec l o n g  (.0001041 
Sec= 119600) . 

Para1 l e l  Por ts  

2  4 6  8 10 12 14 16 
RESET* + 5 GND B STB B  RDY A STB A  RDY 

These a r e  t h e  c o n n e c t i o n s  i n t o  t h e  P I 0  c h i p .  The P I 0  c h i p  
has t w o  p a r a l l e l  po r ts ,  A  and B. As conf igured,  P I0  A  may be used 
as an i n p u t ,  o u t p u t ,  b i d i r e c t i o n a l  o r  c o n t r o l  p o r t  w i t h  f o u r  
nandshake l i n e s .  PI0  B  i s  t h e  same except t h a t  i t  does no t  Rave 
b i d i r e c t i o n a l  capabi 1  t i e s  o r  handshake 1  ines. 



The s i g n a l s  are:  

DO - D7 8 da ta  l i n e s  

A STB S t r o b e  i n p u t  p u l  se f r o m  a  d e v i c e .  Depend ing  on 
t h e  mode o f  ope ra t i on ,  i t  means: 
1. O u t p u t  mode: P o s i t i v e  edge o f  t h i s  s t r o b e  i s  
issued by t h e  dev i ce  t o  acknowledge t h e  r e c e i p t  o f  
da ta  made a v a i l a b l e  by P I0  A. 
2. I n p u t  mode: The s t r o b e  i s  i ssued  by t h e  d e v i c e  
t o  l o a d  data  f rom t h e  dev i ce  i n t o  P I0  A. 
3. B i d i r e c t i o n a l  mode: Same a s  1, e x c e p t  o u t p u t  
da ta  a re  p resen t  o n l y  w h i l e  A  STB i s  low. 
4. C o n t r o l  mode :  The  s t r o b e  i s  i n h i b i t e d  
i n t e r n a l  l y  . 

A RDY Ready o u t p u t  t o  a  d e v i c e .  Depend ing  on t h e  mode 
o f  ope ra t i on ,  i t  means: 
1. O u t p u t  mode: I n d i c a t e s  t h a t  t h e  d a t a  bus i s  
s t a b l e  f o r  t r a n s f e r  t o  t h e  device.  
2. I n p u t  mode: When a c t i v e ,  i t  i n d i c a t e s  t h a t  P I 0  
A i s  ready t o  accept  da ta  f rom t h e  device.  
3. B i d i r e c t i o n a l  mode: Same as 1. 
4. Con t ro l  mode: Always i n  a  l o w  s ta te .  

RESET* The a c t i v e - l o w  r e s e t  1  i n e  on t h e  SYSTEMASTER. 
Th is  can be used t o  r e s e t  a  hard  d i s k  connected t o  
P I 0  A. 

B  STB Used when P I 0  A  i s  i n  t h e  b i d i r e c t i o n a l  mode; 
s t robes  da ta  f rom t h e  dev i ce  i n t o  P I 0  A. 

B  RDY Used when P I 0  A  i s  i n  t h e  b i d i r e c t i o n a l  mode; i t  
goes h i g h  t o  i n d i c a t e  t h a t  P I0  A i s  ready f o r  d a t a  
f rom t h e  device. 

The s o f t w a r e  s u p p l  i e d  b y  T e l e t e k  a1 l o w s  P I 0  A t o  be  s e t  up  
as  an i n p u t  p o r t  o r  an o u t p u t  p o r t .  P I 0  B  i s  s e t  up  i n  t h e  
c o n t r o l  mode w i t h  a l l  e i g h t  da ta  l i n e s  a v a i l a b l e  i n d i v i d u a l l y  as 
i n p u t  o r  o u t p u t  l i n e s .  



F 1  oppy D isk  D r i v e  

Ground 
P i n  # 

S igna l  
P i n  # 

I n p u t  - I 
Output  - 0  Desc r i  p t i o n  

Above t r a c k  43 
Not used 
Not used 
Above t r a c k  43 
Dual s ided 
Not used 
Head 1 
Not used 
Head l o a d  
Index 
Ready 
Not used 
D r i v e  s e l e c t  0  
D r i v e  s e l e c t  1 
D r i v e  s e l e c t  2 
D r i v e  s e l e c t  3  
Di  r e c t i  on 
Step p u l s e  
W r i t e  d a t a  
W r i t e  ga te  
Track 00 
W r i t e  p r o t e c t e d  
Read data,  composi te 
Not used 
Motor  c o n t r o l  

I n p u t / O u t p u t  a r e  r e f e r e n c e d  t o  SYSTEMASTER. I n p u t  i s  a  
s i g n a l  f r o m  t h e  d i s k  d r i v e  t o  SYSTEMASTER, and o u t p u t  i s  a  s i g n a l  
t o  t h e  d i s k  d r i ve .  

More d e t a i l e d  i n f o r m a t i o n  r e g a r d i n g  f l o p p y  d i s k  d r i v e  
i n t e r f a c i n g  i s  a v a i l a b l e  i n  a p p e n d i x  B. P l e a s e  r e f e r  t o  t h a t  
s e c t i o n  o f  t h e  manual  when i n s t a l  l i n g  d i s k  d r i v e s  on t h e  
SYSTEMASTER. 



3.2 Op t ions  

W r i t e  Compensation 

To h e l p  compensate f o r  t h e  s h i f t i n g  o f  d a t a  b i t s  d u r i n g  t h e  
r e a d  p r o c e s s  o f  t h e  f l o p p y  d i s k  d r i v e ,  t h e  w r i t e  d a t a a r e  
compensated. Th is  i s  p a r t i c u l a r l y  c r i t i c a l  f o r  d o u b l e - d e n s i t y  
ope ra t i on .  D i f f e r e n t  d r i v e s  r e q u i r e  d i f f e r e n t  amounts o f  w r i t e  
c o m p e n s a t i o n .  The symptoms o f  t o o  much o r  n o t  enough w r i t e  
c o m p e n s a t i o n  a r e  as  f o l l o w s :  1. Too much w r i t e  c o m p e n s a t i o n  
shows up as read e r r o r s  ( u s u a l l y  CRC) i n  t h e  o u t e r  t r a c k s  (0-42); 
2. N o t  enough w r i t e  c o m p e n s a t i o n  snows up as r e a d  e r r o r s  i n  t h e  
i n n e r  t r a c k s  (43-76) .  

SYSTEMASTER p rov ides  s e l e c t a b l e  compensation f o r  b o t h  5 114" 
and 8" d r i v e s  i n  t h e  f o l l o w i n g  combinat ions :  

Jumper Compensation 

OPO OP1 OP2 5 114" 8" 

None None 
None 125 nSec 
None 250 nSec- 
250 nSec 125 nSec 
250 nSec 250 nSec 
500 nSec 125 nSec 
500 nSec 250 nSec 
I l l e g a l ,  no w r i t e  d a t a  o u t p u t  

A  0 f o r  OPO-2 i n d i c a t e s  t h e  j u m p e r  i s  i n  p l a c e ,  w h i l e  a  1 
i n d i c a t e s  t h e  o p t i o n  p i n s  a r e  open. 

Compensation i s  a u t o m a t i c a l  l y  swi  t cned  as t h e  on-board d r i v e  
s i z e  c o n t r o l  i s  sw i t ched  f r o m  5 114" t o  8" d r i ves .  

Compensa t ion  depends on t h e  r e c o m m e n d a t i o n s  o f  t h e  d r i v e  
manufacturer .  Both  5 114" and 8" d r i v e s  u s u a l l y  r e q u i r e  250 nSec 
compensation. 

Track 43 S e l e c t a b l e  Compensation 

I n  a d d i t i o n  t o  t h e  above op t ions ,  SYSTEMASTER p rov ides  one 
more: i f  t h e  OP3 jumper i s  i n  p lace,  t h e  compensation f o r  t r a c k s  
0 -42  w i l l  b e  one s t e p  l e s s  t h a n  t h a t  i n  t h e  above t a b l e .  A t  
t r a c k  43  and h i g h e r ,  w r i t e  c o m p e n s a t i o n  w i l l  be  e q u a l  t o - t h e  
t a b l e  value. T h i s  o p t i o n  i s  p rov ided  because most d r i v e s  r e q u i r e  
more compensation on t h e  i n n e r  t r a c k s  where t h e  r e c o r d i n g  d e n s i t y -  
i s  h i g h e r .  F o r  5 114"  d r i v e s  w h i c h  do n o t  have  m o r e  t h a n  4 2  
t r a c k s ,  s e l e c t  compensation one s tep  g r e a t e r  t han  t h a t  requ i red.  



F o r  examp le ,  assume a n  8" d r i v e  w h i c h  r e q u i r e s  250 nSec 
c o m p e n s a t i o n ,  and a  5  114" d r i v e  w i t h  40  t r a c k s  w h i c h  r e q u i r e s  
250 nSec compensation. Opt ion  jumper OP3 i s  i n  p lace:  

S e l e c t  OPO=O, OPl=l,  OP2=1 

A t  T r a c k s  0-42,  5  114" c o m p e n s a t i o n  i s  250 nSec, and 8" 
compensation i s  125 nSec. For  t r a c k s  43 and above, t h e  8" d r i v e  
w i  11 have 250 nSec compensated data. 

Extended Head Load 

The uPD-765AC f l o p p y  d i s k  c o n t r o l l e r  has  a maximum head 
unload t i m e  o f  240 mSec. I n  some appl  i c a t i o n s  t h i s  w i l l  cause an 
undue amount o f  head l o a d i n g  and u n l o a d i n g .  To i n c r e a s e  t h i s  
head u n l o a d  t i m e  and r e d u c e  t h e  number  o f  head l o a d  a c t i o n s ,  a  
74LS123 m o n o s t a b l e  can be w i r e d  i n t o  t h e  head d r i v e  c i r c u i t .  
W i t h  t h e  a d d i t i o n  o f  a  6 v o l t  c a p a c i t o r ,  t h e  head unload t i m e  i s  
ex tended .  T h i s  i n c r e a s e s  t h e  l i f e  o f  t h e  m e d i a  and t h e  heads 
wnere t h e r e  would n o r m a l l y  be a  g r e a t  dea l  o f  head l o a d  a c t i v i t y .  
The f o l l o w i n g  t a b l e  g i v e s  t h e  e f f e c t i v e  head l o a d  t i m e  f o r  
seve ra l  d i f f e r e n t  c a p a c i t o r  values:  

Capac i to r  (uF) 
10 
3  0  
5  0  
7  0  
9  0 

110 
130 
150 
170 
190 
2  10 
230 
250 

Head Load Time (sec) 
0.5 
1.4 
2.3 
3.2 
4.1 
5.0 
5.9 
6.8 
7.7 
8.6 
9.5 

10.4 
11.3 

The t i m e  v a l u e s  a r e  a p p r o x i m a t e  ( s i n c e  n o r m a l l y  r e s i s t o r  
va lues a r e  + 10% and c a p a c i t o r  va lues  - + 20%) and a r e  a r r i v e d  w i t h  
t h e  f o l  l o w T n g  e q u a t i o n :  HLT = (45  * C) / ( lE03) ,  w h e r e  C i s  i n  
m ic ro fa rads .  

To enable t h e  head l o a d  o p t i o n ,  jumper o p t i o n  p i n  E-19 t o  
E-20 and i n s t a l  1  t h e  d e s i r e d  c a p a c i t o r  v a l u e  a t  l o c a t i o n  C-12. 
If t h i s  o p t i o n  i s  n o t  d e s i r e d  t h e n  p i n  E-19 s h o u l d  be c o n n e c t e d  
t o  E-18. 



Channels 2 and 3 o f  t h e  CTC a r e  ganged toge the r  t o  p r o v i d e  a 
1-second i n t e r r u p t  r e a l  - t i m e  c lock.  Channel 2 i s programmed i n  
t h e  t i m e r  mode, p re -sca le r  s e t  t o  256, t i m e  constant  s e t  t o  125. 
Channel 3 i s  s e t  t o  t h e  c o u n t e r  mode, t i m e  c o n s t a n t  s e t  t o  125, 
and i n t e r r u p t  enabled. For a mu1 t i - u s e r  o p e r a t i n g  system which 
r e q u i r e s  a f a s t  c l o c k  i n t e r r u p t ,  enable t h e  i n t e r r u p t  f o r  channel 
2 a l s o .  The i n t e r r u p t  r o u t i n e  f o r  c h a n n e l  2 can c o u n t  down t o  
p rov ide  pe r iods  which a r e  i n t e g r a l  mu1 t i p l e s  of t h e  8 m i l l i s e c o n d  
i n t e r r u p t .  

EPROMIRAM Opt ions 

The on-board ROM socket  can accommodate 24 o r  28-pin EPROMs 
o r  ROMs occupying 2k, 4k, o r  8k by tes  o f  memory space. T h i s  ROM 
can o r i g i n a t e  a t  OOOOH, EOOOH, FOOOH, o r  F800H d e p e n d i n g  on t h e  
s e t t i n g  o f  t h e  o p t i o n  jumpers on LA-5: 

ROM Memory Space Opt ions 

ROM O r i g i n  End Space Jumpers 
2316,2716 OOOOH 07FFH 2k E l 4  t o  E16, E l 5  t o  E l 7  
2332,2732 OOOOH OFFFH 4k E l 4  t o  E16, G t o  E l 7  
2364,2764 OOOOH lFFFH 8k G t o  E16, G t o  E l 7  

2316,2716 F800H FFFFH 2k E l 4  t o  E16, E l 5  t o  E l 7  
2332,2732 FOOOH FFFFH 4k E l 4  t o  E16, E l 3  t o  E l 7  
2364,2764 EOOOH FFFFH 8k E l 3  t o  E16, E l 3  t o  E l 7  

The t y p e  o f  ROM used determines t h e  socket  and jumpers used 
a t  t h e  socket: 

ROM S ize Socket Jumpers 
2316 2k 24 p i n  E5 t o  E8, E6 t o  E10, E7 t o  E l 2  
2332 4k 24 E5 t o  E l l ,  E6 t o  E10, E7 t o  E l 2  
2364 8k 24 E5 t o  EY, E6 t o  E12, E7 t o  E l l  
2716 2k 24 E5 t o  E8, E6 t o  E10, E7 t o  E l 2  
2732 4k 24 E5 t o  E l l  E6 t o  E10, E7 t o  E l 2  
2764 8k 28 E5 t o  E l l ,  E6 t o  E10, E7 t o  E l 2  

The c h i p  s e l e c t  o p t i o n s  f o r  t h e  2316 and 2332 m u s t  be  
s p e c i f i e d  as f o l l o w s  f o r  t h e  above jumper connect ions:  

2316 P i n  18 a c t i v e  l o w  -- , 
P i n  20 a c t i v e  low  
P i n  2 1  a c t i v e  h i g h  - 

2332 P i n  18 a c t i v e  low  
P i n  20 a c t i v e  l o w  



Note: when t h e  24-p in  2364 i s  used, u n d e r l y i n g  RAM cannot  
be w r i t t e n  when t h e  ROM i s  enabled. 

Except f o r  t h e  24-p in  2364, when t h e  ROM i s  enabled, e i t h e r  
d u r i n g  rese t - j ump o r  o the rw ise ,  t h e  u n d e r l y i n g  RAM can be w r i t t e n  
b u t  n o t  read. Memory o t h e r  than  t h a t  occupied by t h e  ROM can be 
accessed  n o r m a l  l y .  Thus on r e s e t  t h e  R O M  m o n i t o r  c o u l d  copy  
i t s e l f  i n t o  RAM then  d i s a b l e  t h e  ROM and con t inue  execu t ion  f r o m  
RAM. 

RAM Se lec t  

SYSTEMASTER c o n t a i n s  64k b y t e s  o f  RAM. T h i s  RAM i s  
p a r t i t i o n e d  i n t o  a  f i x e d  and a  s e l e c t a b l e  b lock.  The s e l e c t a b l e  
b l o c k  can be d i s a b l e d  a l l o w i n g  CPU access t o  a d d i t i o n a l  e x t e r n a l  
memory. Tne f i x e d  b l o c k  i s  a1 ways r e s i d e n t  i n  t h e  CPU memory 
space. T n i s  c o m b i n a t i o n  o f  f i x e d  a n d  s e l e c t a b l e  m e m o r y  
accommodates such m u l t i - u s e r  o p e r a t i n g  s y s t e m s  as  M P / M  f r o m  
D i g i t a l  Researcn,  w h i c h  r e q u i r e s  a  f i x e d  b l o c k  o f  RAM f o r  t h e  
o p e r a t i  ng system. 

The s i z e  o f  t n e  f i x e d  b l o c k  o f  RAM can b e  v a r i e d  b y  o p t i o n  
jumpers AJ-1, 2, and 3: 

F i x e d  B lock  S ize  Range Jumpers 

32k 8000H-FFFFH AJ- 1 Open 
AJ-2 Open 
AJ-3 Open 

16k COOOH-FFFFH AJ- 1 Open 
AJ-2 Open 
AJ- 3  Connected 

8k EOOOH-FFFFH AJ- 1 Open 
AJ-2 Connected 
AJ- 3  Connected 

FOOOH-FFFFH AJ- 1 Connected 
AJ-2 Connected 
AJ- 3  Connected 

The s e l e c t a b l e  b l o c k  o f  RAM occupies t h e  memory space f r o m  
OOOOH u p  t o  t h e  f i x e d  b l o c k  o f  RAM. The s e l e c t a b l e  b l o c k  i s  
e n a b l e d  when /RAMEN i s l o w .  (/RAMEN i s  b i t  7 o f  t h e  c o n t r o l  
r e g i s t e r . )  When d i s a b l e d ,  t h e  s e l e c t a b l e  b l o c k  o f  RAM i s  n o t  
a f f e c t e d  by  memory accesses i n  i t s  memory space. - 

Note :  The o n - b o a r d  RAM canno t  b e  accessed  b y  o f f - b o a r d  
temporary  bus masters. 



IV. THEORY OF OPERATION 

SYSTEMASTER i s  a  s i n g l e - b o a r d  c o m p u t e r  f o r  t h e  S-100 bus. 
It c o n t a i n s  2k-  8k b y t e s  o f  R O M ,  64k  b y t e s  o f  RAM, a  f l e x i b l e -  
d i s k  c o n t r o l l e r ,  t w o  p a r a l l e l  p o r t s ,  t w o  s e r i a l  p o r t s ,  a  DMA 
c o n t r o l l e r ,  a  CTC, and a  CPU. W i t h  a p p r o p r i a t e  s o f t w a r e ,  
SYSTEM ASTER c o m p r i  s e s  a  c o m p l e t e  s t a n d - a l o n e  s i n g 1  e - u s e r  
computer. The f o l l o w i n g  d i s c u s s i o n  d e t a i l s  t h e  o p e r a t i o n  of t h e  
va r ious  f u n c t i o n a l  areas o f  SYSTEMASTER. 

Cen t ra l  Processor Opera t ions  

The h e a r t  o f  SYSTEMASTER i s  a  4 MHz Z80A. It p r o v i d e s  t h e  
i n t e l l  igence t o  ope ra te  t h e  on-board p e r i p h e r a l  s  and t o  p r o v i d e  
t h e  i n f o r m a t i o n  i n te rchange  t o  t h e  S-100 bus. Connections t o  t h e  
bus  a r e  made t h r o u g h  t r i - s t a t e  b u f f e r s  and c o n t r o l  l o g i c  t o  
p r o v i d e  t h e  c o r r e c t  t i m i n g  s i g n a l s  and s t a t u s  s i g n a l s  t o  ope ra te  
o t h e r  p e r i p h e r a l s  w i t h i n  t h e  microcomputer .  

CPU Clock D r i v e r  

T h r e e  s e c t i o n s  o f  U-58 d r i v e  t h e  p r o c e s s o r  c l o c k  l i n e .  
R e s i s t o r  R-2 p u l l s  t h i s  l i n e  up t o  + 5  v o l t s ,  w h i l e  R-3 c o n t r o l s  
t n e  l o w - g o i n g  o v e r s h o o t .  On an o s c i l l o s c o p e ,  w i t h  a  h i g h -  
impedance  p r o b e  c o n n e c t e d  t o  TP-1 and a  S h o r t  g r o u n d  l i n e  
connected t o  SYSTEMASTER a d j a c e n t  t o  TP- 1, t h e  1  o w - g o i n g  c l o c k  
s i g n a l  s h o u l d  n o t  o v e r s h o o t  g r o u n d  p o t e n t i a l  b y  more  t h a n  0.3 
v o l t s .  The measur ing o s c i  1 l oscope must have a  bandwid th  o f  one 
g igaher tz .  TP-1 i s  between J-5 and 5-2. 

Wai t  S t a t e  Generator  

The w a i t - s t a t e  genera to r  f u n c t i o n s  by h o l d i n g  t h e  CPU w a i t  
i n p u t  l o w  u n t i l  one c l o c k  c y c l e  a f t e r  MREQ f r o m  t h e  CPU i s  
a c t i v e .  U-53A, a  J-K f l i p - f l o p ,  has i t s  K  i n p u t  c o n n e c t e d  t o  
MREQ f rom t h e  CPU. The i n v e r t e d  s t a t e  o f  MREQ connects t o  t h e  J 
i n p u t .  I n i t i a l l y ,  p r i o r  t o  a  memory c y c l e ,  MREQ i s  h i g h .  T h i s  
causes  U-53A t o  c l o c k  i t s  Q o u t p u t  l o w .  When MREQ goes a c t i v e ,  
U-53 's  Q o u t p u t  i s  g a t e d  w i t h  MREQ l o w  v i a  U-28, an OR g a t e ,  and 
t h e  o u t p u t  i s  g a t e d  w i t h  t h e  d e s i r e d  s t a t e  ( M l ,  ROM,  o r  a l l  
memory). I f  t h e  c u r r e n t  CPU c y c l e  i s  t h e  d e s i r e d  s t a t e ,  p i n  8  o f  
U-28 w i l l  b e  l o w ,  w h i c n  i n  U-29, an AND g a t e ,  causes  t h e  w a i t  
i n p u t  o f  t h e  CPU t o  be low. On t h e  nex t  n e g a t i v e  edge o f  t h e  CPU 
c lock ,  because MREQ i s  l o w  and t h e  J i n p u t  o f  U-53A i s  now nigh,  
t h e  Q o u t p u t  o f  U-53A w i l l  go h i g h .  T h i s  i s  g a t e d  t o  t h e  w a i t -  
i n p u t  o f  t h e  CPU a l l o w i n g  i t  t o  comple te  t h e  cyc le .  U-53A r e s e t s  
i t s e l f  a t  t h e  end o f  t h e  memory c y c l e  when MREQ a g a i n  goes 
i n a c t i v e .  



SYSTEMASTER i n c o r p o r a t e s  a  DMA c o n t r o l  1  e r  t o  p r o v i d e  
e f f i c i e n t ,  t r a n s p a r e n t  f l e x i  b l  e - d i s k  d a t a  t r a n s f e r  w i t h o u t  
r e q u i r i n g  CPU i n t e r v e n t i o n .  The DMA c o n t r o l l e r  i s  a  s i n g l e -  
channel dev i ce  wh ich  can execute o n l y  one s e r i e s  of o p e r a t i o n s  a t  
a  t i m e .  A l t h o u g h  i t  i s  c o n n e c t e d  t o  t h e  765 f l e x i b l e - d i s k  
c o n t r o l l e r ,  when t h e  765 i s  i d l e  t h e  DMA c o n t r o l l e r  can p e r f o r m  
b l o c k  moves o f  da ta  between memory and 110 devices.  

I n t e r r u p t s  can be enabled d u r i n g  DMA opera t ions .  P r i o r  t o  a  
s e r i e s  o f  DMA da ta  t r a n s f e r s  t h e  DMA c o n t r o l l e r  must be s e t  up 
as  n e c e s s a r y  f o r  t h e  p a r t i c u l a r  o p e r a t i o n  d e s i r e d .  No CPU 
i n t e r v e n t i o n  i s  r e q u i r e d  d u r i n g  a  DMA t r a n s f e r  process. A t  t h e  
c o m p l e t i o n  o f  t h e  s e r i e s  o f  d a t a  t r a n s f e r s  t h e  DMA c o n t r o l l e r  
w i l l  i n t e r r u p t  t h e  CPU. A t  t h i s  t i m e ,  t h e  CPU p e r f o r m s  any 
o p e r a t i o n s  necessary t o  t e r m i n a t e  t h e  da ta  t r a n s f e r .  

On-board Con t ro l  R e g i s t e r  

U-13, an o c t a l  D - t y p e  f l i p - f l o p ,  p r o v i d e s  c o n t r o l  f o r  
severa l  areas o f  SYSTEMASTER. The o u t p u t  l i n e s  o f  U-13 are :  

B i t  Name Func t ion  
7 /RAMEN When low,  enables t h e  s e l e c t a b l e  b l o c k  o f  

on-board RAM. 
6 /ROMEN Wi th  IJMP, c o n t r o l s  t h e  on-board ROM 
5 /JMP Wi th  IROMEN, c o n t r o l s  t h e  on-board ROM 
4  /MOT When low, t u r n s  on t h e  f l e x i b l e - d i s k  d r i v e  

s p i n d l e  motor  
3 /FL8  When l o w ,  a l l o w s  8" f l e x i b l e - d i s k  d a t a  

t r a n s f e r s .  When h igh ,  5  114" f l e x i b l e - d i s k  
da ta  t r a n s f e r s  a r e  enabled. 

0-2 - Not p r e s e n t l y  used 

A l l  these b i t s  a r e  r e s e t  l o w  when a  r e s e t  p u l s e  occurs. The 
c o n t r o l  r e g i s t e r  b i t s  a r e  s e t  s i m u l t a n e o u s l y  by a  CPU o u t p u t  t o  
p o r t  1CH. The o u t p u t s  f o l l o w  t h e  i n p u t s  d i r e c t l y .  

ROM-110 Decoder 

LA-5, a  l o g i c  a r r a y ,  p r o v i d e s  t h e  l o g i c  n e c e s s a r y  t o  a c c e s s  
t h e  o n - b o a r d  ROM,  s e l e c t  I / O ,  and c o n t r o l  t h e  RAM d a t a  b u f f e r .  
When t h e  CPU accesses memory, LA-5 decodes t h e  address and o p t i o n  
l i n e s  t o  de te rm ine  i f  t h e  on-board ROM i s  be ing  accessed. I f  t h e  
CPU i s  a c c e s s i n g  ROM,  t h e  RAM d a t a  b u f f e r  i s  h e l d  i n a c t i v e ,  
o t h e r w i s e  i t  i s  e n a b l e d  i f  L A - 1  has d e t e r m i n e d  t h a t  on-board-  
memory i s  t o  be accessed. 



D u r i n g  an 1 / 0  o p e r a t i o n ,  'if t h e  CPU a d d r e s s  i s  l e s s  t h a n  
20H, t h e  o n - b o a r d  110 d e c o d e r  i s  s e l e c t e d .  I f  / M I  i s  a c t i v e  a t  
t h e  same t i m e  as  / I O R Q ,  an i n t e r r u p t  a c k n o w l e d g e  c y c l e  i s  i n  
process and n e i t h e r  ROM, RAM no r  I / O  i s  selected.  

Power-On C l  ea r  

SYSTEMASTER generates a  r e s e t  p u l s e  when power i s  app l i ed ,  
t.o a u t o m a t i c a l l y  i n i t i a l i z e  t h e  system. Thus d u r i n g  t h e  s t a r t - u p  
o p e r a t i o n  o p e r a t o r  i n te rven t ' i on  1s n o t  requ i red .  To develop t h e  
power-on r e s e t  p u l  se, c i  r c u i  t r y  on-board SYSTEMASTER d e t e c t s  t h e  
f i r s t  a p p l i c a t i o n  o f  p o w e r :  C a p a c i t o r  C-26 i s  i n i t i a l  l y  
d i s c h a r g e d .  C-26 h o l d s  t h e  p l u s  i n p u t  o f  U-17 ( a  d u a l  
comparator)  low, which causes t h e  o u t p u t  o f  U-17 t o  be low. The 
o u t p u t  o f  U-17 e n a b l e s  t w o  d r i v e r s  o f  U-6, a  hex i n v e r t i n g  b u s  
d r i v e r ,  w h i c h  p u l l  RESET* and SLAVE CLR* l o w  on t h e  S-100 bus. 
I n  a d d i t i o n ,  t h e  c u t p u t  o f  U-17 i s  b u f f e r e d  b y  U-18 t o  d r i v e  
POC* l o w .  When C-20 c h a r g e s  above t h e  l e v e l  on t h e  m i n u s  i n p u t  
p i n  o f  U-17, t h e  o u t ~ i i t  o f  U-17 goes h i o h .  RESET* and SLAVE 
CLR* a r e  r e l e a s e d  and p u l  l e d  n i g h  by  r e s i s t o r s  c o n n e c t e d  t o  t 5  
v o l t s ,  and POC* goes h i g h .  A t  t h i s  t i m e  t h e  CPU on b o a r d  
SYSTEMASTER beg ins  execu t ion  o f  t h e  i n s t r u c t i o n s  i n  t h e  on-board 
ROM. When power i s  t u rned  o f f ,  d iode  D - 1  d ischarges C-26 q u i c k l y  
t o  p r o v i d e  a  r e s e t  a c t i o n  i f  power i s  s h o r t l y  reapp l ied .  (Such a  
sequepce can occur d u r i n g  a temporary  power outage.) 

Reset-Jump 

A f t e r  a  r e s e t  o p e r a t i o n  SYSTEMASTER beg ins  execu t ion  o f  t h e  
i n s t r u c t i o n s  i n  t h e  RON t o  i n i t i a l i z e  t h e  sys tem.  Because t h e  
R O M  may r e s i d e  a t  OOOOH o r  a  h i g h e r  memory a d d r e s s ,  s p e c i a l  
c i r c u i t r y  e n a b l e s  t h e  R O M  i n d e p e n d e n t  o f  i t s  a c t u a l  l o c a t i o n .  

The o u t p u t s  o f  U-13, an o c t a l  D-type f l i p - f l o p ,  t h e  on-board 
c o n t r o l  r e g i s t e r ,  a r e  c l e a r e d  b y  a  r e s e t  p u l s e .  T h e r e f o r e ,  
o u t p u t s  /JMP and IROMEN a r e  low. T h i s  comb ina t ion  causes LA-5, a  
l o g i c  a r ray ,  t o  enable t h e  RUM f o r  any CPU memory access. I f  t h e  
ROM o p t i o n s  a re  s e t  f o r  a  ROM l o c a t i o n  a t  EOOOH, FOOOH, o r  F800H, 
t h e  f i r s t  i n s t r u c t i o n  i n  t h e  R O M  s h o u l d  be an a b s o l u t e  j u m p  t o  
t h e  ROM l o c a t i o n  p l u s  three.  For example, a  SYSTEMASTER s e t  up 
f o r  a  2716 has  t h e  R O M  o p t i o n s  s e t  f o r  an a d d r e s s  o f  F800H. The 
f i r s t  i n s t r u c t i o n  i n  t h e  R O M  i s  a  j u m p  t o  F803H. T h i s  s e t s  t h e  
CPU program counter  t o  t h e  a c t u a l  ROM address space. 

A f t e r  t h e  CPU b e g i n s  e x e c u t i n g  t h e  R O M  i n  t h e  c o r r e c t  
address space, RAM can be enabled by s e t t i n g  /JMP n i g h  i f  t h e  ROM 
o c c u p i e s  h i g h  a d d r e s s  space,  o r  s e t t i n g  /ROMEN n i g h  i f  t h e  R O M  
occupies memory s t a r t i n g  a t  0000H. /JMP i s  b i t  5, and /ROMEN i s  
b i t  6 o f  U-13, t h e  c o n t r o l  r e g i s t e r .  



To summarize: 

ROM i s  a1 ways enabled a f t e r  a  reset .  
ROM a t  0000H: Set IROMEN h i g h  t o  enab le  RAM. 
R O M  a t  FOOOH o r  h i g h e r :  CPU j u m p  t o  R O M  + 3, s e t  /JMP h i g h  

t o  enable RAM. 

Dynamic RAM Con t ro l  

Log ic  Array LA-1 c o n t r o l s  t h e  access t o  t h e  on-board dynamic 
RAM. A RAM c y c l e  i s  s t a r t e d  by / M I  go ing low, o r  by /MREQ a c t i v e  
l o w  i n  c o n j u n c t i o n  w i t h  /RD, / W R Y  o r  /RFSH. I f  t h e  R A M - s e l e c t  
o p t i o n s  match /RAMEN and t h e  o p t i o n  address jumpers, IMSTRT goes 
l o w .  B o t h  s e c t i o n s  o f  U-19, a  d u a l  J -K  f l i p - f l o p ,  a r e  c l o c k e d  
a c t i v e  by t h e  a c t i o n  o f  /MSTRT. U-19A a c t i v a t e s  t h e  /RAS l i n e  o f  
t h e  dynamic RAM ICs. /RAS c l o c k s  t h e  l o w e r  8 b i t s  o f  t h e  memory 
address i n t o  t h e  RAM ICs. U-19B sends a  p o s i t i v e  p u l s e  i n t o  t h e  
de lay  l i n e ,  U-47. The 20% o u t p u t  o f  t h e  de lay  l i n e  r e s e t s  U-19B 
t o  t e r m i n a t e  t h e  p o s i t i v e  p u l s e ,  and i n  a d d i t i o n  c l o c k s  U-54A. 
The o u t p u t  o f  U-54A causes t h e  address mu1 t i p l e x e r s ,  U-42 and U- 
43, t o  s e l e c t  t h e  upper 8 b i t s  o f  t h e  memory address. 

When t h e  p o s i t i v e  p u l s e  i n  t h e  d e l a y  l i n e  r e a c h e s  t h e  40% 
t a p  i t  c l o c k s  U-54B, which generates a  /CAS s i g n a l  t o  comple te  
t h e  RAM access. A f t e r  t h e  RAM access t i m e  has elapsed, da ta  a r e  
s t a b l e  a t  t h e  RAM outputs.  When t h e  p o s i t i v e  pu lse  i n  t h e  de lay  
l i n e  r e a c h e s  t h e  1 0 0 % t a p ,  U-19A i s  r e s e t  w h i c h  r e s e t s  t h e  /RAS 
s i g n a l .  T h i s  a l l o w s  t h e  R A M  RAS c i r c u i t  t o  p r e - c h a r g e  i n  
p r e p a r a t i o n  f o r  t h e  n e x t  memory access. 

As l o n g  as /CAS i s  l o w ,  t h e  RAM o u t p u t s  a r e  s t a b l e .  When 
t h e  CPU t e r m i n a t e s  t h e  memory r e q u e s t ,  LA-1  r e s e t s  U-54 w h i c h  
r e t u r n s  t h e  address mu1 t i  p l  exers  t o  t h e  l ow-o rde r  address 1  i n e s  
and r e s e t s  t h e  /CAS s igna l .  

A memory w r i t e  o p e r a t i o n  does n o t  beg in  u n t i l  /WR f r o m  t h e  
CPU i s  ac t i ve .  Th is  ensures t h a t  t h e  R/WR l i n e  t o  t h e  RAM ICs i s  
a c t i v e  when t h e  RAM ICs a r e  accessed. T h i s  p r e c a u t i o n  a1 l o w s  t h e  
DATA I N  and DATA OUT l i n e s  o f  t h e  R A M  I C s  t o  be c o n n e c t e d  
toge the r ,  s i  mpl i f y i  ng t h e  memory c i  r c u i  t r y .  

A  r e f r e s h  o p e r a t i o n  beg ins  when /RFSH and /MREQ f r o m  t h e  CPU 
a r e  b o t h  a c t i v e  l ow .  A n o r m a l  memory c y c l e  i s  s t a r t e d ,  b u t  t h e  
a d d r e s s  m u l t i p l e x e r  and /CAS c i r c u i t s  a r e  h e l d  i d l e .  The CPU 
o u t p u t s  a  r e f r e s n  address d u r i n g  t h i s  t i m e  t o  r e f r e s h  one o f  128 
consecu t i ve  l o c a t i o n s  i n  t h e  RAM necessary t o  r e t a i n  data. 

NOTE: An extended RESET* o r  Wai t  S t a t e  c o n d i t i o n  w i l l  cause 
a  l o s s  o f  r e f r e s h  i n  t h e  on board dynamic RAM. - 



S e r i a l  P o r t s  

The Z8QA SIO i s  used t o  g e n e r a t e  t w o  e n t i r e l y  i n d e p e n d e n t  
s e r i a l  por ts .  Both s e r i  a1 p o r t s  i n c o r p o r a t e  a1 1  t h e  handshaking 
l i n e s  r e q u i r e d  b y  an RS232C d a t a i n t e r c o n n e c t i o n  d e v i c e .  Each 
c h a n n e l  o f  t h e  SIO i s  d r i v e n  b y  an i n d e p e n d e n t  s e c t i o n  o f  t h e  
CTC. T h i s  means t h a t  baud r a t e s  f o r  t h e  t w o  c h a n n e l s  can be 
i n d e p e n d e n t l y  s e l e c t e d .  I n  f a c t ,  t h e  baud r a t e s  may r a n g e  
anywhere  f r o m  45  baud up t o  19200 baud. These f r e q u e n c i e s  a r e  
d e t e r m i n e d  d u r i n g  i n i t i a l i z a t i o n  o f  t h e  CTC. Tne d a t a  1  i n e s  t o  
and f r o m  t n e  SIO c h a n n e l s  ? r e  b u f f e r e d  b y  RS232C l e v e l  
t r a n s l a t o r s .  These b u f f e r s  a r e  a l s o  i n h e r e n t l y  p r o t e c t e d  f r o m  
s n o r t  c i r c u i t s  on t h e  e x t e r n a l  1  ines. 

Both s e r i a l  p o r t s  w i l l  i n t e r c o n n e c t  w i t n  t e r m i n a l  equipment 
( p r i n t e r ,  CRT t e r m i n a l ,  e t c )  u s i n g  s t a n d a r d  i n s u l a t i o n -  
d i s p l a c e m e n t  c o n n e c t o r s .  C o n n e c t i o n  t o  a  NODEM r e q u i r e s  a  
t r a n s p o s i t i o n  o f  a l l  s i x  s e r i a l  l i n e s  as r e q u i r e d  by t h e  MODEM. 
When c o n n e c t i n g  t o  a  s y n c h r o n o u s  MODEM, w h i c h  p r o v i d e s  t h e  
r e c e i v e  and t r a n s m i t  c l o c k s ,  t h e  c l o c k  i n p u t s  t o  SIO A m u s t  be 
connected t o  t h e  MOGZM: 

SIO A c l o c k s  Jumper 

I n t e r n a l  , CTC E22 t o  E21, E25 t o  E24 
From MODEM E22 t o  E23, E25 t o  E26 

The t r a n s m i t  and r e c e i v e  c l o c k s  f o r  SIO A a r e  p r o v i d e d  b y  
CTC channel 0. Those f o r  SIO B  a re  p rov ided  by CTC channel 1. 

Para1 1  e l  P o r t s  

The p a r a l l e l  p o r t s  c o n s i s t  p r i m a r i l y  o f  t h e  Z80A PIO.  P o r t  
A i s  used as  an 8 b i t  i n p u t ,  o u t p u t  o r  b i d i r e c t i o n a l  p o r t .  The 
f o u r  h a n d s h a k i n g  l i n e s  o f  t h e  P I 0  a r e  u s e d  w i t h  p o r t  A. 
N o r m a l l y ,  p o r t  A i s  c o n f i g u r e d  as  an o u t p u t  f o r  such  p a r a l l e l  
i t e m s  a s  a  p r i n t e r .  Under  s o f t w a r e  c o n t r o l ,  p o r t  A can  b e  
c o n f i g u r e d  as  an i n p u t  o r  as a  b i d i r e c t i o n a l  p o r t  where  i n p u t  
d a t a  and o u t p u t  d a t a  as  we1 1  as d i r e c t i o n  a r e  c o n t r o l  1  ed b y  t h e  
f o u r  handshaking l i n e s .  

P o r t  B  o f  t h e  P I 0  i s  used i n  a  b i t  c o n t r o l  mode. T h i s  p o r t  
i s  n o r m a l l y  used  t o  p r o v i d e  i n d i v i d u a l  c o n t r o l  l i n e s  f o r  
i n t e r f a c i n g  t o  p a r a l l e l  dev i ces  such as hard  d i s k  d r i ves .  



Floppy Disk  C o n t r o l l e r  Opera t ion  

The h e a r t  o f  t h e  f l e x i b l e - d i s k  c o n t r o l l e r  i s  t h e  NEC 
uPD765AC. Capab le  o f  s i  n g l  e- and d o u b l  e - d e n s i  t y ,  s i n g l e -  and 
doub le-s ided 5 114" and 8" d a t a  r e c o r d i n g ,  t h e  765 p r o v i d e s  a  
f l e x i b l e ,  r e l i a b l e  d i s k  c o n t r o l l e r  f o r  SYSTEMASTER. C i r c u i t r y  
on b o a r d  SYSTEMASTER s u p p o r t s  t h e  765 i n  s t a b i l i z i n g  t h e  r e a d  
da ta  f rom t h e  d i s k  d r i v e ,  compensating da ta  w r i t t e n  t o  t h e  d i s k  
d r i v e ,  and b u f f e r i n g  s t a t u s  s i g n a l s  t o  and f r o m  t h e  d i s k  d r i v e .  
The f o l l o w i n g  d i s c u s s i o n  d e t a i l s  t h e  c i r c u i t r y  s u r r o u n d i n g  t h e  
765. 

The 765 has t w o  d r i v e - s e l e c t  outputs.  U-49, a  dual decoder, 
decodes US0 and US1 f r o m  t h e  765 t o  d e v e l o p  f o u r  d r i v e  s e l e c t  
s i g n a l  s  . 

To reduce t h e  number o f  i t s  p i n s  t h e  765 mu1 t i p l e x e s  dual  
s i g n a l s  on f o u r  o f  i t s  c o n t r o l  l i n e s .  P i n  39 o f  t h e  765 s e l e c t s  
t h e  seek mode when h i g h  and t h e  da ta  r e a d - w r i t e  mode when low. 
One s e c t i o n  o f  U-56, an i n v e r t i n g  b u f f e r ,  i n v e r t s  t h e  s i g n a l  f r o m  
p i n  39  t o  e n a b l e  t h e  a p p r o p r i a t e  d r i v e r s  when t h e  765 i s  i n  i t s  
seek mode. When i n  t h e  seek mode, t h e  765 p o s i t i o n s  t h e  d i s k  
d r i v e  head over t h e  d e s i r e d  t r a c k  on t h e  d i s k e t t e .  I n  t h i s  mode, 
t h e  765 looks  a t  t h e  dua l - s ided  and t r a c k  0  s i g n a l s  and o u t p u t s  
d r i v e  c o n t r o l  s i g n a l s  t o  t h e  d i r e c t i o n  and s t e p  l i n e s .  I n  t h e  
read -wr i  t e  mode, these f o u r  f u n c t i o n  1 i nes become w r i  t e - p r o t e c t ,  
w r i t e - f a u l  t, 1  ow-cu r ren t  ( t r a c k  g r e a t e r  than 42), and w r i t e - f a u l  t 
reset .  As ment ioned e a r l  i e r ,  t h e  o u t p u t  o f  t h e  Seek/Read-Wri t e  
p i n  s e l e c t s  t h e  necessary s i g n a l  1  ines. 

765 I n t e r r u p t  

The 765 g e n e r a t e s  an i n t e r r u p t  r e q u e s t  t o  t h e  CPU when i t  
d e t e c t s  an e r r o r  o r  c o m p l e t e s  an o p e r a t i o n .  The 765 i n t e r r u p t  
o u t p u t  on p i n  18 i s  a c t i v e  h i g h ,  t h u s  i t  i s  i n v e r t e d  b y  U-57 and 
a c t i v a t e s  t h e  o u t p u t  o f  U-7, a t r i - s t a t e  b u f f e r .  U-7 p u l l s  down 
t h e  CPU i n t e r r u p t  r e q u e s t  1  i n e .  When t h e  CPU a c k n o w l e d g e s  t h e  
i n t e r r u p t ,  LA-4 w i l l  p u l l  down d a t a  l i n e  0  i f  no o t h e r  i n t e r r u p t s  
a r e  a c t i v e  on SYSTEMASTER. Because t h e  o t h e r  d a t a  l i n e s  t o  t h e  
CPU have  r e s i s t o r  p u l l  ups  t o  +5  v o l t s ,  t h e  CPU sees FEH on i t s  
d a t a  bus and w i l l  e x e c u t e  t h e  a b s o l u t e  a d d r e s s  s t o r e d  a t  FEH i n  
t h e  i n t e r r u p t  t a b l e .  The d a t a  i n p u t  b u f f e r  f rom t h e  S-100 bus i s  
h e l d  i n a c t i v e  by LA-4 d u r i n g  t h e  i n t e r r u p t  acknowledge o p e r a t i o n  
when t h e  765 i n t e r r u p t  l i n e  i s  a c t i v e .  



Phase-Lock Loop 

The read da ta  f rom t h e  d i s k  d r i v e  may va ry  i n  f requency due 
t o  d i s k  d r i v e  r o t a t i o n  speed v a r i a t i o n s .  To m a i n t a i n  r e l i a b l e  
read data, a  phase-locked loop  o s c i  11 a t o r  f o l  l ows  t h e  f requency 
o f  t h e  r e a d  d a t a  and p r o v i d e s  a  s t a b i l i z e d  r e a d  c l o c k  f o r  t h e  
765. The read da ta  pu lses  f rom t h e  d r i v e  a re  a p p l i e d  f i r s t  t o  U- 
23A, w h i c h  p r o v i d e s  a  f i x e d  p u l s e  w i d t h  f o r  each d a t a  p u l s e  t o  
t h e  765. The r e a d  d a t a  p u l s e s  a r e  a l s o  a p p l  i ~ d  t o  U-23B, w h i c h  
g e n e r a t e s  a  p u l s e  Whose w i d t h  i s  o n e - f o u r t h  o f  t h e  r e a d  d a t a  
c l o c k  per iod.  The ou tpu t  o f  U-23B i s  s e t  by r e s i s t o r s  d r i v e n  by 
t e  o u t p u t s  o f  LA-3. Depend ing  on d r i v e  s i z e  and d e n s i t y ,  t h e  
pu lse  w i d t h  generated by U-23B w i l l  be as f o l  lows:  

D r i v e  S i z e  Dens i t y  U-23B Pulse Width 
5  114" S i n g l e  2.0 uSec 
5 114" Double 1.UuSec 
8" S i n g l e  1.0 uSec 
8" Double 0.5 uSec 

The v o l t a g e - c o n t r o l l e d  o s c i l l a t o r ,  composed o f  two  s e c t i o n s  
o f  U-21 and t r a n s i s t o r  Q - 3 ,  o s c i l l a t e s  a: a nominal  f requency o f  
2.0 MHz. Frequency d i v i d e r s  w i t h i n  LA-3 p r o v i d e  ou tpu ts  t h a t  a r e  
2  x t h e  read data  f requency and equal t o  t h e  read da ta  frequency. 
The o u t p u t  a t  t h e  r e a d  d a t a  f r e q u e n c y  i s  s e n t  t o  t h e  765. The 
f requenc ies  depend on d r i v e  s i z e  and d e n s i t y  : 

D r i v e  S ize  Dens i t y  2 x Frequency 1 x Frequency 
5 114" Sing1 e  250 KHz 125 KHz 
5  114" Double 500 KHz 250 KHz 
8" Sing1 e  500 KHz 250 KHz 
8" Double 1.0 MHz 500 KHz 

I n  a d d i t i o n ,  LA-3 p rov ides  a  w r i t e  c l o c k  whose f requency i s  
determined by d r i v e  s i z e  8nd d e n s i t y :  

D r i v e  S i z e  D e n s i t y  W r i t e  Clock Output 
5  114" Sing1 e  250 KHz 
5 1/411 Double 500 KHz 
8" Sing1 e  500 KHz 
8" Double 1.0 MHz 



The o u t p u t  o f  U-23B and t h e  i n v e r t e d  2  x f requency f r o m  LA- 
3  a r e  a p p l i e d  t o  U-22, a  d u a l  f l i p - f l o p  c o n n e c t e d  as a  phase 
d e t e c t o r .  The o u t p u t s  o f  U-22 w i l l  b e  a c t i v e  d e p e n d i n g  on t h e  
r e l a t i v e  o c c u r r e n c e  o f  t h e  a p p l i e d  s i g n a l s .  These o u t p u t s  a r e  
b u f f e r e d  b y  t w o  s e c t i o n s  o f  U - 2 1  t o  e l i m i n a t e  a m p l i t u d e  
v a r i a t i o n s .  The summing j u n c t i o n  o f  R-21 and R-23, n o m i n a l l y  
+2.1 v o l t s ,  i s  f i l t e r e d  by C-17 and R-24 and a p p l i e d  t o  t h e  i n p u t  
o f  an op-amp, U-44. The v o l t a g e  a t  t h e  j u n c t i o n  o f  R-21 and R-23 
w i l l  v a r y  d e p e n d i n g  on t h e  d i f f e r e n c e  b e t w e e n  t h e  f r e q u e n c y  o f  
t h e  v o l  t a g e - c o n t  r o l l  ed o s c i  1  1  a t o r  and t h e  r e a d  d a t a  f r e q u e n c y .  
U-44 amp1 i f i e s  t h i s  e r r o r  s i g n a l  and changes t h e  cha rg ing  c u r r e n t  
i n t o  C-20 which  changes t h e  f requency of t h e  vo l  t a g e - c o n t r o l l  ed 
o s c i l l a t o r .  Thus t h e  o s c i l l a t o r  i s  made t o  f o l l o w  t h e  f requency 
o f  t h e  d i s k  d r i v e  data. 

The a c t i o n  o f  t h e  phase- lock l o o p  i s  such t h a t  t h e  read da ta  
pu lses  w i l l  occur  i n  t h e  c e n t e r  o f  t h e  h i g h  o r  l o w  p o r t i o n  o f  t h e  
r e a d  d a t a  c l o c k  s e n t  t o  t h e  765. T h i s  p r o v i d e s  t h e  maximum 
marg in  f o r  e r r o r  i n  d i s k  read opera t ions .  

PLL Adjustment 

V a r i a b l e  r e s i s t o r  R-32 i s  p rov ided  t o  a d j u s t  t h e  qu iescen t  
o u t p u t  v o l t a g e  o f  U-44 w h i c h  i n  t u r n  c o n t r o l s  t h e  f r e q u e n c y  o f  
t h e  o s c i l l a t o r .  R-32 i s  a d j u s t e d  t o  p r o v i d e  an o s c i l l a t o r  
f r e q u e n c y  measured a t  TP-3 o f  2.00 t o r  - 0.02 MHz. I f  t h e  
o s c i l l a t o r  w i l l  n o t  a d j u s t  t o  2.00 MHz, e i t h e r  C-20 o r  U-21 must 
be changed. A f t e r  a d j u s t m e n t ,  t h e  o u t p u t  o f  U-44 m u s t  be 0.4 + 
o r  - 0.4 v o l t  as measured a t  TP-2, ad jacen t  t o  R-32. 

Data T rans fe r  

SYSTEMASTER f l e x i b l e - d i s k  da ta  t r a n s f e r s  a r e  handled v i a  t h e  
on-board DMA c o n t r o l l e r .  The sequence o f  o p e r a t i o n s  should be: 
s e t  up  t h e  DMA c o n t r o l l e r  f o r  t h e  # o f  b y t e s  t o  t r a n s f e r  ( t h e  
s e c t o r  s i z e )  and t h e  s t a r t i n g  memory a d d r e s s  f o r  t h e  t r a n s f e r ,  
and f i n a l l y  send t h e  read o r  w r i t e  command t o  t h e  765. When t h e  
DMA c o n t r o l l e r  i n t e r r u p t s  t h e  CPU a t  t h e  end o f  t h e  d a t a  
t r a n s f e r ,  t h e  i n t e r r u p t  r o u t i n e  must i m m e d i a t e l y  i s s u e  a  t e r m i n a l  
count  t o  t h e  765 by  do ing an i n p u t  f rom p o r t  14H. 

The DMA c o n t r o l l e r  accesses p o r t  10H t o  t r a n s f e r  da ta  t o  o r  
f r o m  t h e  765. T h i s  p o r t  c o n n e c t s  t o  t h e  DACK (DMA a c k n o w l  edge) 
p i n  o f  t h e  765. 



Disk  D?;a 51:od;~g 

P h y s i c a l l y ,  d 0 i ~ S l e  d e n s i t y  d i s k  d r i \ / a s  do  n o t  d i f f e r  
s i g n i f i c a n t l y  f r o m  t s i n q l r  r l ~ l s i t y  c o u n t e r p a r t s .  
I m p r o v e m e n t s  i n  d o u b l e  d e n s i t y  rpco rc l  and p l a y b a c k  heads and 
changes  i n  m e c h a n i c s  o f t p o  ( 3 r ~ ) v i d e  l e s s  e x ~ p n s i v e  and m o r e  
d u r a b l e  d r i v e s .  These changes a r e  m i n o r  compared t o  t h e  
d i f f e r e n c e s  i n  r e a d i ~ ~  ;rod w r i t i n ?  func t i ons .  F i a u r e  1 r e v i e w s  
encoding methods used j~ s i q n ' l e  a ~ ?  c!ou!?lc dens i t y .  Toe s tandard  
r e c o r d i n q  Forrnat,s ar-0 Fhr ( = p r  r ~ o q ~ ~ e r ! ~ ! ~  rnodl: l  a t i o n ) ,  Y F M  ( f o r  
m o d i f i e d  f r ~ a u e n c y  1 : i @ c ! 1 1 1 ~ ? ~ 1 o n - d o : 1 b i t ~  d ~ q s i " , ) ,  8.nd F I M F V  ( f o r  
m o d i f i e d  m o d i f i e d  f re?yencv ~ c ) G I I ;  ??.ion) i ~ ~ ? i ~ ' ~  a r e f  i n e m ~ n t  o f  
MFM. L i n e  1 o f  F i g u r e  1 i ~ d ' r d - : ~ , . ;  t r e  t \;~'r c i o c k  f rec i .~ , :~cy  
w h i c h  d e s i q ~ a t e s  t h e  h-t t  el 1 : ?  p q 2 - c r  - ~ ~ ~ o r l n ~ t i o n  w i 7  1 3 ~  
passed. Tne nex t  l i n e  . ; l l l ; s t r s t e s  s sawole o f  i n f o r m a t i o n ;  ".?P 

1  i n e  f o l l o w i n g  shows t h e  ~ r ~ l  ses wh ich  aenera te  ?ha t  i n f o r m a t i o n  
i n  a s i n g l e -  d e n s i t y  Fp fo rmat .  Plot-ice t h d t  j n f o r m a t i o n  a c t u a l l y  
sent  t o  and rece i ved  f rom %be d r i v e  i s  a c o m b i n ? t ~ o n  o' t h e  b a s i c  
c l o c k  f requency and d a t a  p u i  ses. Refer t o  t f ie  nex t  1 i n e  wh ich  i s  
MFM. 

Here ,  o n l y  t h e  d a t a  ~ v l s e s  w i l l  be 5 0 . - :  t o  t h e  d r i v e  and 
t h e i r  o r i e n t a t i o n  w i t h i n  :be S i t  cc.11 d<-tc-.1:1es t h e  v a l u e  o f  
t h a t  p a r t i c u l a r  d a t a  P I J ~  se ( a  1. o r  a 0 ) .  E v e r y  (! i s  r e p r e s e n t e d  
b y  a  d a t a  p u l s e  t h a t  c o i n c i d s s  w i t n  + r ( ~  t ) ? s i c  c l o c k  f r e q u e n c y .  
Every 1 i s  represented by a pu l se  t h a t  nccurs  n idway  between t w o  
c l o c k  pulses. Thus, w n w  t h e  da ta  p u l s e  occur?  i n  t h e  m i d d l e  o f  
a  b i t  c e l l ,  i t  i s  a  1; when i t  o c c u r s  i n  t h e  b e g i n n i n g  o f  a  b i t  
c e l l ,  i t  i s  a  0. Look a t  t h e  nex t  l i n ~  i ~ h ~ c ~  rep resen ts  MMFM. 

T h i s  i s  a  s l i g h t  r e f i n e m e n t  o f  MFM; i n  t h i s  i n s t a n c e  t h e  
d a t a  pu l ses  once aga in  rep resen t  1's and 0's v i a  t h e i r  p lacement 
w i t h i n  t h e  b i t  c e l l .  However, t n e  r u l e s  change s l  i c h t l y .  I f  t h e  
p r e c e d i n g  d a t a  p u l s e  was a  0 and t h e  p r e s e n t  d a t u m  i s  a  0, t h e n  
t h e  d a t a  p u l  se w i  11 o c c u r .  i f  t h e  1  a s t  d a t a  p u l  se was a  1 and 
t h e  p resen t  datum i s  a  0. t h e   resent da ta  p u l s e  does n o t  appear. 
I f  t h e  l a s t  da ta  p u l s e  bras a  1 and t h e  p resen t  datum i s  a  1, t h a t  
d a t a  p u l s e  appears .  E v ~ r y  t i m e  t h e r e  i s  a  1, a  d a t a  p u l s e  w i l l  
a p p e a r  i n  t h e  m i d d l e  or a  b i t  c e l l .  Ru t  w h e t h e r  o r  n o t  a  O d a t a  
p u l s e  o c c u r s  depends on t h e  p r e c c d i n l  datum. V o t e  t h a t  t h e  
d e n s i t y  o f  d a t a  p u l s e s  f o r  P4Ffl i s  a l m o s t  e x a c t l y  o n e - h a l f  t h e  
d e n s i t y  o f  d a t a  p u l s e s  f o r  FV.  Thus, f o r  t h e  same d e n s i t y  o f  
pu l ses  on t h e  d i s k e t t e ,  b4FM hl;l1 reco rd  t w i c e  as much i n f o r m a t i o n  
as FM. MMFM nas s l i g h t l y  l e s s  dense d a t a  p u l s e s  t h a n  MFM, b u t  
i t s  c o m p l e x i t y  o f  e n c o d i n q  and d e c o d i n g  o u t w e i g h s  t h e  s l i g h t  
advantage i t  m i g h t  enjo!., due t o  s l 7 g h t l y  ' P S S  dens i t y .  

The b a s i c  c l o c k  f requency f o r  F M  ercqddna i s  250 KHz f a r  an 
8 - i n c h  d i s k e t t e .  blhen we d e l e t o  t h e  C ~ O C ' :  > n d  l e a v e  o n l y  t h e  
d a t a  pu l ses  i n  MFM, t h a t  c l o c k  r a t s  changes t o  500 KHz. The MFM- 
d a t a  t r a n s f e r  r a t e  i s  t w i c e  as  f a s t  as FM. The d e n s i t y  and t h e  
s p e e d  a r e  b o t h  d o u b l e d ,  w h i c h  means  t h a t  t w i c e  a s  m u c h  
i n f o r m a t i o n  can  be  s t o r e d  an t h e  same p h y s i c a l  space  and 
man ipu la ted  t w i c e  as f a s t .  
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The SYSTEMASTER CPU i s  c o n f i g u r e d  i n  i n t e r r u p t  mode 2. I n  
t n i s  mode, a  r e q u e s t i n g  p e r i p h e r a l  g e n e r a t e s  an i n t e r r u p t  and 
when t h a t  i n t e r r u p t  i s  acknow ledged ,  t n e  CPU e x p e c t s  t h e  
p e r i p h e r a l  d e v i c e  t o  p l a c e  a n  8 b i t  a d d r e s s  v e c t o r  on t h e  d a t a  
1  i n e s .  The CPU t h e n  adds t n i s  8 b i t  v e c t o r  w i t h  a n o t h e r  8  b i t  
r e g i s t e r  i n t e r n a l  t o  t h e  CPU t o  f o r m  a  1 6  b i t  a b s o l u t e  memory 
address .  T h i s  a d d r e s s  p o i n t s  t o  a  2 b y t e  l o c a t i o n  i n  memory 
wh ich  con ta ins  t h e  absol u t e  address o f  t h e  des i  r e d  s u b r o u t i n e  t o  
s e r v i c e  t h e  i n t e r r u p t .  I n  t h e  case o f  t h e  Z80A DMA, SIO, P I0  and 
CTC, t h e  n e c e s s a r y  i n t e r r u p t  v e c t o r s  a r e  l o a d e d  t o  i n t e r n a l  
r e g i s t e r s  d u r i n g  i n i t i a l i z a t i o n .  F o r  t h e  case  o f  t h e  f l o p p y  
c o n t r o l l e r  I C ,  t n e  i n t e r r u p t  v e c t o r  i s  s i m p l y  composed o f  t h a t  
v e c t o r  formed by t h e  p u l l - u p  r e s i s t o r s  on t h e  da ta  l i n e s ,  an FE. 
The 280 p e r i p h e r a l  IC's n o r m a l l y  beg in  on an even memory l o c a t i o n  
because b i t  0  i s  a1 ways a  0  d u r i n g  t h e i r  i n t e r r u p t  response.  
When a  d e v i c e  e x t e r n a l  t o  t h e  CPU r e q u e s t s  an i n t e r r u p t ,  t h e  
e x t e r n a l  dev i ce  must p r o v i d e  an i n t e r r u p t  v e c t o r  on t h e  da ta  bus 
when i n t e r r u p t  a c k n o w l e d g e  s t a t u s  1  i n e  goes a c t i v e  h i g h .  The 
Z80A p e r i p h e r a l  I C ' s  a r e  s e r i e s  c o n n e c t e d  t o  p r o v i d e  p r i o r i t y  
i n t e r r u p t s .  The l a s t  p e r i p h e r a l  i n  t h e  c h a i n ,  n a m e l y  t h e  PIO, 
p rov ides  an i n t e r r u p t  enab le  s i g n a l  f o r  e x t e r n a l  devices. When 
t h i s  l i n e  i s  h igh,  i n t e r r u p t s  a r e  enabled f o r  e x t e r n a l  requests. 
When t h i s  1  i n e  i s  l o w ,  e x t e r n a l  d e v i c e s  m u s t  be p r e v e n t e d  f r o m  
g e n e r a t i n g  a  r e s p o n s e  t o  an i n t e r r u p t  a c k n o w l e d g e  s i g n a l .  The 
v e c t o r  t h a t  e x t e r n a l  dev ices  p l a c e  on t h e  bus, when combined w i t h  
t h e  i n t e r n a l  h i g h  o r d e r  v e c t o r  o f  t h e  CPU, m u s t  p o i n t  t o  a  
l o c a t i o n  i n  memory w h i c h  p r o v i d e s  t h e  a b s o l u t e  a d d r e s s  o f  t h e  
sub rou t ine  used f o r  s e r v i c i n g  t h a t  p a r t i c u l a r  i n t e r r u p t .  

S-100 Bus I n t e r f a c e  

The s i g n a l s  generated by SYSTEMASTER a r e  c o m p a t i b l e  w i t h  t h e  
proposed IEEE-696 standard. Log ic  a r r a y  LA-4 t r a n s f o r m s  t h e  2-80 
f a m i l y  s t a t u s  s i g n a l s  t o  t h o s e  o f  t h e  S-100 bus. I n  a d d i t i o n ,  
LA-4 c o n t r o l s  t h e  d a t a  i n p u t  bus  d r i v e r ,  U-12, t o  p r e v e n t  
c o n f l i c t s  w i t h  o n - b o a r d  110 and memory d e v i c e s .  I f  a c o n f l i c t  
c o u l d  occur, SYSTEMASTER i gnores t h e  o f f - b o a r d  device. 

SYSTEMASTER generates t h e  S-100 s tandard  memory w r i t e  s t r o b e  
by t h e  l o g i c a l  equat ion :  MWRT= pWR AND ISOUT. 

I n  a d d i t i o n  t o  t h e  s t a n d a r d  S-100 s i g n a l s ,  SYSTEMASTER 
b r i n g s  t h e  2-80 CPU r e f r e s h  s i g n a l  t o  p i n  66 o f  t h e  bus f o r  those 
memory boards which need t n i s  s igna l .  

U-5, a  d u a l  m o n o s t a b l e ,  g e n e r a t e s  t n e  pSYNC and pSTVAL* 
s igna ls .  Whenever t h e  CPU a c t i v a t e s  a  s t a t u s  l i n e  (MI, MREQ, o r  
IORQ), LA-4 o u t p u t s  an a c t i v e - l o w  s i g n a l  t o  t r i g g e r  U-5A. T h e  
o u t p u t  o f  U-5A a p p e a r s  on t h e  bus as  pSYNC and a l s o  t r i g g e r s  U- 
58. U-5B g e n e r a t e s  a  pSTVAL* s i g n a l  whose a c t i v e  edge o c c u r s  
a f t e r  s t a t u s  i s  v a l i d ,  and d u r i n g  t h e  pSYNC pulse. 



SYSTEMASTER P o r t  Assignments 

P o r t  

OOH 
0 1 

OC 
0 D 
OE-OF 
10 
11-13 
14 
15-17 
18 
19- 1B 
1C 
ID- 1F 

Dev ice  Func t ion  

SIO A-Data 
I t  A-Control 
I 1  B-Data 
I t  B-Cont r o l  
P I  0 A-Data 
II A-Cont r o l  
I I B-Data 
I 1  B-Cont r o l  
CT C Channel 0, SIO-A baud r a t e  
I I Channel 1, SIO-B baud r a t e  
I t  Cnannel 2, Rea l - t ime c l o c k  

I 1  Channel  3, Real  - t i  me c l o c k - c o n n e c t s  
t o  t h e  o u t p u t  o f  Channel 2. 

76 5 S ta tus  r e g i s t e r  
II Data 
I 1  Not used 
DACK DMA acknowledge t o  765 
I 1  Not used 
TC Terminal  count  t o  765 
I 1  Not used 
DMA DMA processor  c o n t r o l  r e g i s t e r s  
11 Not used 
CONT On-board c o n t r o l  r e g i s t e r  
I 1  Not used 



V. I N  CASE OF TROUBLE 

I f  t h e  SYSTEMASTER does n o t  respond t h e  f i r s t  t i m e  i t ' s  
connected,  r e l a x .  Due t o  i t s  c o m p l e x i t y ,  t h e r e  a r e  many a r e a s  
t h a t  may nave i n a d v e r t e n t l y  been overlooked. Take t i m e  t o  read 
t h e  " P e r i p h e r a l  C o n n e c t i o n s "  s e c t i o n .  The f o l l  o w i n g  t r o u b l e -  
s h o o t i n g  g u i d e  l i s t s  t h e  m a j o r  f u n c t i o n a l  a r e a s  o f  t h e  
SYSTEMASTER and some t y p i c a l  p r o b l e m s  a s s o c i a t e d  w i t h  each. 
Suggested s o l u t i o n s  are  o f f e r e d  f o r  each. But remember: i t  i s  
h i g h l y  recommended t h a t  t h e  e n t i r e  manual be read. 

Some i mpor tant  cons iderat ions:  

SIO A, t h e  console s e r i a l  p o r t ,  r e q u i r e s  handshaking l i n e s  be fo re  
i t  w i l l  funct ion.  

A f t e r  rese t ,  a c a r r i a g e  r e t u r n  must be t h e  f i r s t  charac te r  typed 
t o  e s t a b l i s h  t h e  baud r a t e  i n t o  S I O  A. I f  t h e  baud r a t e  i s  l e s s  
than 19,200, up t o  6 c a r r i a g e  r e t u r n s  may be required.  

F l o p p y  d r i v e s  mus t  be a b l e  t o  seek even i f  n o t  c o n t i n u a l l y  
se lec ted  d u r i n g  seek operat ions.  Th is  usual l y  means enabl i n g  a 
cont inuous stepper power opt ion.  

Dynamic memories must be s e t  up accord ing t o  t h e  requirements f o r  
i n t e r f a c i n g  w i t h  a Z-80A CPU. A1 so, no w a i t  s t a t e s  a re  i n s e r t e d  
f o r  system memory accesses w i t h  t h e  standard SYSTEMASTER. 





APPENDIX B 

SYSTEMASTER DRIVE INTERFACING 

I n  c o n t r o l l i n g  a d i s k  d r i v e  f r o m  SYSTEMASTER, p r o p e r  
connect ions must be made t o  t h e  d i s k  d r i v e  i n  o rder  f o r  i t  t o  be 
operat ional .  The d r i v e  op t i ons  must be con f igured  as o u t l i n e d  i n  
t h e  a p p r o p r i a t e  m a n u f a c t u r e r ' s  s e c t i o n  f o l l o w i n g  t h i s  
i n t roduc t i on .  P a r t i c u l a r l y  impo r tan t  i s  t h e  f a c t  t h a t  t h e  uPD- 
765 con t inuous ly  p o l l s  a l l  d r i v e s  i n  t h e  system t o  keep t r a c k  of  
t h e i r  s t a t u s .  W i t h  some d r i v e s  t h i s  w i l l  i n t e r f e r e  w i t h  t h e i r  
seek f u n c t i o n  ( p o s i t i o n i n g  o f  t h e  head). Thus, most d r i v e s  w i l l  
have a stepper motor enable opt ion,  o r  s imu l t an ious  seek opt ion,  
t h a t  powers t h e  stepper motor cont inuously ,  r a t h e r  than  j u s t  when 
t h e  d r i v e  i s  selected. I f  t h e  d r i v e  won't read i n i t i a l l y ,  check 
f o r  t h i s  opt ion. 

D r i v e  i n t e r f a c i n g  d e a l s  w i t h  t h e  p r o p e r  c o n n e c t i o n  o f  
f u n c t i o n a l  s i g n a l  s and  t h e  s a t i s f y i n g  o f  e l e c t r i c a l  a n d  
mechanical requ i  rements. 

To h e l p  ease the  shock o f  t r a n s i t i o n  f rom t h e  in te rcnang ing  
o f  v a r i o u s  d i s k  d r i v e s  t o  o t h e r  h o s t  c o n t r o l l e r s ,  a s t a n d a r d  
known as ANSI was deve loped  w h i c h  s t a n d a r d i z e d  t h e  means o f  
i n t e r c o m m u n i c a t i o n  be tween d i s k  d r i v e  and h o s t  c o n t r o l l e r  by  
s p e c i f y i n g  power requi rements and vo l tage  l eve l s ,  edge connector 
and c a b l e  s p e c i f i c a t i o n s ,  and s p e c i f i c  p i n  numbers o f  t h e  
connector t o  p a r t i c u l  a r  f u n c t i o n a l  s igna l  s. 

A N S I  Standards 

F u n c t i o n a l  s i g n a l s  a s s i g n e d  t o  s p e c i f i c  p i n  numbers o f  t h e  
c o n n e c t o r  a r e  shown on t h e  n e x t  page f o r  a 5.25-inch d i s k  d r i v e  
and an 8- inch d.isk d r i ve .  



ANSI Standard f o r  5.; 

S ignal  Ground 
P in  No. P i n  No. 

ANSI Standard f o r  8- Inch D r i v e  

Si  gnal Ground 
P i n  No. P i n  No. 

S i  gna 1  

Not assigned (Head load)  
I n  use c o n t r o l  
D r i v e  s e l e c t  3 (Ready) 
Index /sec to r  
D r i v e  s e l e c t  0 
D r i v e  s e l e c t  1 
D r i v e  s e l e c t  2 
Motor on 
Di r e c t i  on se l  e c t  
Step 
Composite w r i t e  da ta  
W r i t e  gate 
Track 0 
W r i t e  p r o t e c t e d  
Composite read da ta  
Side one s e l e c t  
D isk  change (D r i ve  s e l e c t  3) 

S ignal  

Head c u r r e n t  s w i t c h  
Not assigned 
Not assigned 
D r i v e  busy 
Two-sided 
Disk change 
Side one s e l e c t  
I n  use c o n t r o l  
Head l oad  
Index 
D r i v e  ready 
Sector  
D r i v e  s e l e c t  0 
D r i v e  s e l e c t  1 
D r i v e  s e l e c t  2 
D r i v e  s e l e c t  3 
Di r e c t i  on se l  e c t  
Step 
Composite w r i t e  da ta  
W r i t e  ga te  
Track 0 
W r i t e  p ro tec ted  -- 
Composite read da ta  
Separated read da ta  
Separated read c l o c k  



E l e c t r i c a l  

1. Mu1 t i  Drop  Bus: Mu1 t i p l e  d r i v e s  may be connec ted  t o  t h e  
same h o s t  c o n t r o l l e r  as shown i n  F i g u r e  1. On l y  one d r i v e  i s  
l o g i ~ a l l y  connected t o  t h e  i n t e r f a c e  a t  a  t ime.  

2. Vol tage Leve ls  (as measured a t  t h e  d r i v e r )  
Log ica l  t r u e  A c t i v e  l ow  +OV t o  +0.4V 
Log ica l  f a l s e  A c t i v e  h i g h  +2.4V t o  +5.5V 

3. Termina t ion :  S ignal  l i n e s  s h a l l  be t e rm ina ted  by one o f  t h e  
two  r e s i s t i v e  networks i 11 u s t r a t e d  below, whether t h e  . t e r m i n a t i o n  
o c c u r s  a t  t h e  d r i v e  o r  t h e  h o s t ,  b u t  o n l y  a t  t h e  t e r m i n a l  p o i n t  
o f  a  s i g n a l .  

220 Ohms 150 Ohms 

4. S i g n a l  D r i v e r s :  The s i g n a l  d r i v e r s  s h o u l d  have  open 
c o l l e c t o r  ou tpu t  stages capable o f  s i n k i n g  a  minimum o f  40mA a t  
l o g i c a l  t r u e  ( l o w )  l e v e l ,  w i t h  maximum v o l t a g e  o f  0.4V as  
measured a t  t h e  d r i v e r  output.  

5. S i g n a l  R e c e i v e r s :  The s i g n a l  r e c e i v e r s  s h o u l d  n o t  u n d u l y  
l o a d  t h e  mu1 t i  d r o p  bus and s h o u l d  n o t  r e q u i r e  more  t h a n  40uA 
c u r r e n t  f rom the  d r i v e r  a t  i n p u t  h i g h  (2.4V) no r  supply  more than  
1.6mA t o  a  c u r r e n t  s i n k  a t  i n p u t  l o w  (0.4V) l eve l .  

I n te r connec t i ng  Cable 

Conductor Si  ze 
Copper- AWG #30 o r  l a r g e r  f o r  s o l i d  conductor  

AWG #28 o r  l a r g e r  f o r  s t randed conductor  

Non-copper- S u f f i c i e n t  s i z e  as t o  y i e l d  a  dc r e s i s t a n c e  n o t  
t o  

exceed 110 Ohms per  1000 ft. per  conductor. 

S t ray  capaci tance-  Capac i tance  be tween  one w i  r e  i n  a  cab1 e  
and a l l  o t h e r s  i n  t h e  c a b l e  w i t h  a l l  o t h e r s  c o n n e c t e d  t o  
g r o u n d  s h a l l  n o t  e x c e e d  4 0 p F / f t .  a n d  t h e  v a l u e  s h a l l  b e  
reasonably u n i f o r m  over  t h e  l e n g t h  o f  t h e  cable. 

Mutual  p a i r  capac i tance-  Capacitance between one w i r e  o f  t h e  
p a i r  t o  t h e  o t h e r  s h a l l  n o t  exceed 2 0 p F / f t .  and t h e  v a l u e  
should be reasonably u n i f o r m  over  t h e  l e n g t h  o f  t h e  cable. 



M i n i  -Floppy D r i ves  

Use o f  m i n i - f l o p p y  d r i v e s  r e q u i r e s  t h e  use o f  a  s p e c i a l  50 
t o  34 p i n  a d a p t e r  board.  The f o l l o w i n g  i s  a  d i a g r a m  o f  t h i s  
board and i t s  opt ions.  

E i g n t  i n c h  t o  f i v e  and a  q u a r t e r  i n c h  d r i v e  p.c. adaptor board: 

51-22, 8" RDY (5 )  o 
11 

GND (6 )  o 

51-26, 8" DSO ( 7 )  0- -0  o ( 9 )  51-30, 8" DS2 
52- 10, 5.25" DSO (8) 

J 1  i s  t h e  50 p i n  connector and 52 i s  t h e  34 p i n  connector. 

op t i ons  : 

1) Pad 0 t o  1 - 8" d r i v e  s e l e c t  1 connected t o  5.25" d r i v e  s e l e c t  
1. 

2) Pad 1 t o  2 - 8" d r i v e  s e l e c t  2 connected t o  5.25" d r i v e  s e l e c t  
1. 

3) Pad 2 t o  3 - 8" d r i v e  s e l e c t  3 c o n n e c t e d  t o  5.25" p i n  6. 
N o r m a l l y  t h i s  p i n  i s  d r i v e  s e l e c t  3 f o r  5.25" d r i v e s  b u t  i s  t h e  
READY s i g n a l  f o r  M i  crop01 i s  d r i ves .  

4 )  Pad 2 t o  4 - 8" d r i v e  s e l e c t  3  c o n n e c t e d  t o  5.25" p i n  34. 
T h i s  p i n  i s  d r i v e  s e l e c t  3 f o r  M i c r o p o l i s  d r i v e s  o r  READY f o r  
Per tec d r i v e s .  

5 )  Pad 5 t o  3 - 8" READY c o n n e c t e d  t o  5.25" p i n  6. T h i s  p i n  i s  
t h e  READY p i n  f o r  M ic ropo l  i s  d r i ves .  

6 )  Pad 5 t o  6 - 8" READY c o n n e c t e d  t o  GROUND. S i n c e  mos t  5.25" 
v  i r do n o t  p r o v i d e  a  READY s i g n a l  i t  i s  n e c c e s s a r y  t o  g round  



Min i -F loppy  D r i ves  

Use o f  m i n i - f l o p p y  d r i v e s  r e q u i  r e s  t h e  use o f  a  s p e c i a l  50 
t o  34 p i n  a d a p t e r  board.  The f o l l o w i n g  i s  a  d i a g r a m  o f  t h i s  
board and i t s  opt ions.  

E i g h t  i n c h  t o  f i v e  and a  qua r te r  i n c h  d r i v e  p.c. adaptor  board: 

51-22, 8" RDY ( 5 )  o 
11 

GND ( 6 )  o  

51-26, 8" DSO ( 7 )  o - -0  o  (9 )  J 1-30, 8" DS2 
52-10, 5.25" DSO ( 8 )  

J 1  i s  t h e  50 p i n  connector and 52 i s  t h e  34 p i n  connector. 

Opt ions : 

1) Pad 0  t o  1 - 8" d r i v e  s e l e c t  1 connected t o  5.25" d r i v e  s e l e c t  
1. 

2) Pad 1 t o  2  - 8" d r i v e  s e l e c t  2  connected t o  5.25" d r i v e  s e l e c t  
1. 

3)  Pad 2  t o  3 - 8'' d r i v e  s e l e c t  3  c o n n e c t e d  t o  5.25" p i n  6. 
N o r m a l l y  t h i s  p i n  i s  d r i v e  s e l e c t  3  f o r  5.25" d r i v e s  b u t  i s  t h e  
READY s igna l  f o r  M ic ropo l  i s  dr i ves .  

4 )  Pad 2  t o  4 - 8" d r i v e  s e l e c t  3  c o n n e c t e d  t o  5.25" p i n  34. 
T h i s  p i n  i s  d r i v e  s e l e c t  3  f o r  M i c r o p o l i s  d r i v e s  o r  READY f o r  
Per tec d r  i ves. 

5) Pad 5  t o  3  - 8" READY c o n n e c t e d  t o  5.25" p i n  6. T h i s  p i n  i s  
t h e  READY p i n  f o r  M ic ropo l  i s  d r i ves .  

6 )  Pad 5 t o  6 - 8" READY c o n n e c t e d  t o  GROUND. S i n c e  mos t  5.25" 
d r i v e s  do n o t  p r o v i d e  a  READY s i g n a l  i t  i s  n e c c e s s a r y  t o  g round  
t h i s  l i n e .  -- 

7 )  Pad 7 t o  8  - 8" d r i v e  s e l e c t  0  connected t o  5.25" d r i v e  s e l e c t  
0. 

8) Pad 9 t o  8  - 8" d r i v e  s e l e c t  2  connected t o  5.25" d r i v e  s e l e c t  
0. 



Micropo l  i s  1015 D isk  - 
Requi red  d r i v e  c o n f i g u r a t i o n :  

1. DS1-4 
2. HDLD 

Se lec t  appropi  a t e  d r i v e  address 
Enable t h i s  o p t i o n  

I n s t a l  1  t h e  t e r m i n a t i o n  n e t w o r k  o n l y  i n  t h e  l a s t  d r i v e  i n  t h e  
da i sy  c h a i n .  

Each d r i v e  r e q u i r e s  12 v o l t s  a t  1.3A and 5  v o l t s  a t  0.5A. 

Requi red  P r e - w r i t e  Compensation.: 250 ns. 

Note:  S i n c e  t h e  M i c r o p o l  i s  d r i v e  does n o t  f o l l o w  t h e  ANSI 
standard severa l  changes a re  neccessay on t h e  p.c. adaptor  board 
as f o l l o w s :  

1. Cut  t h e  t r a c e  be tween  pads 2  and 3. 
2. Cu t  t h e  t r a c e  be tween  pads 5 and 6. 
3. Add a  j u m p e r  be tween  pads 2  and 4. 
4. Add a  j u m p e r  be tween  pads 3 and 5. 



Shugart SA-400 D isk  D r i v e  -- 
Required d r i v e  c o n f i g u r a t i o n :  

Jumper 
Se lec t  approp ia te  d r i v e  address 
Open 
Open 

I n s t a l l  t h e  t e r m i n a t i o n  n e t w o r k  o n l y  i n  t h e  l a s t  d r i v e  i n  t h e  
d a i s y  chain. 

Each d r i v e  r e q u i  r e s  12 v o l t s  a t  1.8A and 5 v o l t s  a t  0.7A. 

R e q u i r e d  P r e - w r i t e  C o m p e n s a t i o n :  none.  ( I f  p r e - w r i t e  
compensation i s  wanted use 250 ns.) 



MPI 8-51/52 D isk  D r i v e  - -- 
Required d r i v e  c o n f i g u r a t i o n :  

Jumper 
S e l e c t  approp ia te  d r i v e  address 
Open 
Open 
Open 

I n s t a l  1  t h e  t e r m i n a t i o n  n e t w o r k  o n l y  i n  t h e  l a s t  d r i v e  i n  t h e  
d a i s y  c h a i n .  

Each d r i v e  r e q u i r e s  12  v o l t s  a t  1.5A and 5 v o l t s  a t  0.7~ .  

Requi red  P r e - w r i t e  Compensation: none. 



Ca ld i sk  143M D isk  D r i v e  --- 
Required d r i v e  c o n f i g u r a t i o n :  

1. DS A 
2. DS B 
3. DS C 
4. DS D 
5. JPRl 
6. JPR2 
7. JPR3 
8. JPR4 
9. JPR5 

10. JPR6 
11. JPR7 
12. JPR8-11 
13. JPRl2 
14. JPR13 
15. JPR14 
16. JPR15 
17. JPR16 

Closed (DS = D i p  Swi tch)  
Open 
Open 
Open 
Open 
Open 
Open 
Jumper 
Open 
Open 
Jumper 
Se lec t  appropi  a t e  d r i v e  address 
Jumper 
Open 
Open 
Open 
Open 

I n s t a l l  t h e  t e r m i n a t i o n  n e t w o r k  o n l y  i n  t h e  l a s t  d r i v e  i n  t h e  
d a i s y  chain. 

Each d r i v e  r e q u i  r e s  24 v o l t s  a t  1.5A and 5 v o l t s  a t  1.OA. 

Requi r ed  P r e - w r i t e  Compensation: none. 



I n n o t r o n i c s  410/420 -- Disk D r i v e  

Requi red  d r i  ve con f i gu ra t i on * :  

Trace i n t a c t  
Open 
Trace i n t a c t  
Open 
Trace i n t a c t  
Open 
Trace i n t a c t  
Open 
Trace i n t a c t  (2  p laces)  
Open (2 p laces)  
Jumper 
Jumpered on l a s t  d r i v e  i n  system 
Se lec t  app rop r i a te  d r i v e  address 

To use t h e  Model 420 (Hard  S e c t o r )  D i s k  D r i v e  as a S o f t  S e c t o r  
Disk Dr ive,  t h e  f o l l o w i n g  l i n k  p o s i t i o n s  must be set :  

1. I 6  Jumper 
2. HS Open 
3. RD .Jumper 
4. SD Open (2  p laces)  
5. V V  Jumper  t o  a c c e p t  - 5  v o l t  s u p p l y ,  

o therw ise  
open t o  accept -7 t o  -12 v o l t s .  

I n s t a l l  t h e  t e r m i n a t i o n  n e t w o r k  o n l y  i n  t h e  l a s t  d r i v e  i n  t h e  
d a i s y  chain. 

Each d r i v e  r e q u i r e s  +5 v o l t s  a t  0.8A, - 5  v o l t s  a t  .08A, and +24 
v o l t s .  The c u r r e n t  r a t i n g  f o r  t h e  24  v o l t s  s u p p l y  depends on  
whether t h e  d r i v e s  w i l l  seek i n d i v i d u a l  l y  o r  s imul taneously .  If 
CP/M o r  a  s i m i l a r  DOS i s  used, t h e  t o t a l  c u r r e n t  i s  1.4A. T h i s  
i s  because I n n o t r o n i c s  a p p l i e s  power  t o  t h e  s t e p p e r  m o t o r  o n l y  
when t h e  d r i v e  i s  seek ing .  I f  s o f t w a r e  i s  used t h a t  can  
s imu l taneous ly  seek on a l l  d r i v e s  i n  t h e  system, each i n d i v i d u a l  
d r i v e  w i l l  r e q u i r e  1.4A. 

Requi red  Pre-wr i  t e  Compensation: 125 ns. 
*The model 410 d i s k  d r i v e s  a re  shipped f u l l y  compat ib le  w i t h  t h e  
FDC-I. 



PerSci 277 D i sk  D r i v e  System --- 
The PerSci  277 d i s k  d r i v e  system i s  a  system composed o f  two  8- 
i n c h  d r i v e  u n i t s  r e q u i r i n g  a  50 p i n  connector  t o  t h e  hos t  System 
used. P i n  a s s i g n m e n t s  t o  f u n c t i o n a l  s i g n a l s  o f  t h e  50 p i n  
connector and t h e  changes r e q u i  r e d  t o  i n t e r f a c e  t o  SYSTEMASTER 
a re  shown be1 ow. 

S i  gnal Ground 
S M P i n  No. P i n  No. S i  gna 1 

2  
4  
6 

Cut 
Cut 

12 
Cut 

18 
Cut 

2  0  
22 
5 0 
26 
2  8  

Cut '  
Cut 

3  4  
3  6 
38 
40 
4 2 
44 
4  6 
48 

Cut 

Requi red d r i v e  c o n f i g u r a t i o n :  

1. Address DIP, U-11: 
13. 

2. A-B 
3. D-BL 
4. E,F,G 
5. J-Z 
6. K-L 
7. M,N,P 
8. R,S,T 
9. u-v 

10. W-X 
11. AB-AC 
12. AD-AE 
13. AH-AJ 
14. AM-AL 

Unassigned 
D r i v e  s e l e c t  2 r i g h t  
Ready 1 
Index 1 
Seek complete 
Restore 
Remote e j e c t  0 
D i  r e c t  head1 oad 
D r i v e  s e l e c t  2  l e f t  
Index 0  
Ready 0  
Sp ind le  motor  enable 
D r i v e  s e l e c t  1 l e f t  
D r i v e  s e l e c t  1 r i g h t  
W r i t e  p r o t e c t  1 
Remote e j e c t  1 
D i  r e c t i o n  s e l e c t  
Step 
W r i t e  data 
W r i t e  ga te  
Track 0 
W r i t e  p r o t e c t  0  
Read da ta  
Separated da ta  
Separated c l ock  

c o n n e c t  p i n  4  t o  11, and p i n  2 t o  

Raw read da ta  
Se lec t  ga te  enabled 
Open 
Enable L=O, and R = l  
W i  re-OR t h e  W r i t e  P r o t e c t  s i gna l  s  
Open 
Open 
Wire-OR t h e  Index s i g n a l s  
Enable Index 0 
Enable Index 0  
Enable Index 1 
Enable Index 1 
For  s p i n d l e  motor  c o n t r o l  



0 r 
AM-AN Sp ind le  motor  runs con t i nuous l y  

15. AP-AR Wire-OR t h e  Ready s i g n a l s  
16. AS-AT Remote e j e c t ,  c o n n e c t s  L and R 

t oge the r  
17. AU,AV,AW Open 
18. BA-BB Enable Index 1 
19. BD-BE Seek complete enable 
20. BF,BH,BJ Open 
21. BK-BM Enable Index 0 

Each d r i v e  r e q u i r e s  24 v o l t s  a t  1.3A, 5 v o l t s  a t  2.2A, - 5  v o l t s  
a t  0.2A and f o r  t h e  s p i n d l e  power ,  7  - 10 v o l t s  2.OA.. 

Because t h e  PerSci has two  phys i ca l  d r i v e s  connected t o  one head 
p o s i t i o n e r ,  t h e  SYSTEMASTER s o f t w a r e  mus t  be made t o  seek and 
r e c a l  i b r a t e  o n l y  d r i v e  0. O t h e r w i s e  t h e  uPD-765 w i l l  seek on 
bo th  d r i v e s  0 and 1, and p o s i t i o n  pas t  t h e  c o r r e c t  t rack .  Also, 
if t h e  motor  c o n t r o l  o p t i o n  i s  used, t he  so f twa re  must have t h e  
motor c o n t r o l  o p t i o n  enabled. 

If f a s t  seek i s  r equ i red  (seek r a t e  l e s s  than t h e  s tandard 10 ms 
s tep) ,  t h e  seek complete l i n e  must be connected t o  P I0  B on one 
of  i t s  spare l i n e s ,  and a 150 Ohm 114 w a t t  r e s i s t o r  connected t o  
+5 vo l t s .  Contact t h e  f a c t o r y  f o r  f u r t h e r  i n f o r m a t i o n  r e l a t i n g  
t o  so f twa re  requirements.  

Required P re -w r i t e  Compensation: 250 ns. 



Siemens FDD 100-8D D isk  D r i v e  - -- 
Required d r i v e  con f i gu ra t i on :  

1. RAD SEL 0-3 
2. RAD STEP 
3. "36" 

Se lec t  app rop r i a te  d r i v e  address 
Jumper pads l a b e l  l e d  "2" 
Jumper 
Open 
Jumper 
Open 
Jumper 
Jumper 
Jumper 
Open 
Jumper 
Jumper 
Jumper 
Open 
Open 
Jumper 
Open 
Jumper 
Open 
Jumper 
Jumper 
Open 
Open ( f o r  A c t i v i t y  I n d i c a t o r )  
Open 
Jumper 
Open 
Jumper 
Open ( c u t  t r a c e )  
Open ( f o r  Phase Opt ion)  

Jumper 

I n s t a l  1 t h e  t e r m i n a t o r  r e s i s t o r  pack i n  t h e  l a s t  d r i v e  o f  t h e  
d a l s y  cha in .  

Each d r i v e  r e q u i  r e s  24 v o l t s  a t  1.6A, and + 5  v o l t s  a t  1.OA. 

The Siemens d r i v e s  need t o  be m o d i f i e d  i f  more than  1 d r i v e  w i l l  
be  i n  t h e  system. On t h e  d r i v e  p.c. boa rd ,  c u t  t h e  t r a c e  g o i n g  
t o  p i n  9 o f  I C  6C. Add a j u m p e r  be tween  p i n s  9 and 12 o f  I C  6C. 
Th i s  change accommodates t h e  NEC c o n t r o l l e r .  

Required P r e - w r i t e  Compensation: 250 ns. 



Remex 2000/4000 -- Disk D r i v e  

Requi red d r i v e  c o n f i g u r a t i o n :  

Jumper 
Open 
Jumper 
Open 
Se lec t  app rop r i a te  d r i v e  address 
Open 
S 2 
Don't ca re  
4000 
Jumper 
Jumper 
Jumper 
Jumper 
Jumper 
Open 
Jumper 
Open 
Jumper 
Open 
Open 
Traces i n t a c t  
Traces i n t a c t  

The l a s t  d r i v e  i n  t h e  d a i s y  c h a i n  mus t  have  t h e  r e s i s t o r  
t e r m i n a t i o n  pack i n s t a l l e d  i n  l o c a t i o n  7A. 

Each d r i v e  r e q u i r e s  24  v o l t s  a t  0.6A, +5 v o l t s  a t  l.OA, and - 5  
v o l t s  a t  0.05A. 

Required P re -w r i t e  Compensation: 250 ns. 



MFE 500/700 D isk  D r i v e  - -- 
Requi red  d r i v e  c o n f i g u r a t i o n :  

1. SE1,SEZ 
2. SE3 
3. L - 1  
4. L-2 
5. L-3 
6. DL-0 
7. DS-1 t n r u  DS-4 
8. HL3, HL5 
9. HL1, HL2, HL4 

10. RR 
11. R I S  
12. J-4 
13. 5-6 
14. 5-7 
15. DLO, DL1 
16. DL2, DL3 
17. PRU 
18. PRL 

Open 
Open 
Jumper 
Open 
Open 
Don' t care  
Se lec t  appropi  a t e  d r i v e  address 
Open 
Jumper 
Jumper 
Jumper 
Jumper 
Jumper 
Jumper 
Trace i n t a c t  
Open 
Trace i n t a c t  
Open 
Jumper 
'Jumper 
Open 
Jumper 
Open 
Jumper 
Open 

O n l y  t h e  l a s t  d r i v e  i n  t n e  d a i s y  c h a i n  s h o u l d  h a v e  t h e  
t e r m i n a t i o n  c i r c u i t  (2-15) i n s t a l  led. 

Each d r i v e  r e q u i r e s  24 v o l t s  a t  1.4A, +5 v o l t s  a t  1.2A, and - 5  
v o l t s  a t  0.025A. 

Requi red P re -w r i  t e  Compensation: 250 ns. 



Cont ro l  - Data 9406-2/3 -- Disk D r i v e  

Required c o n f i g u r a t i o n :  

1. RR 
2. R I  
3. R 
4. 2s 
5. HS 
6. SS 
7. DC 
8. WP 
9. 'NP 

10. D 
11. OD 
12. DL 
13. A 
14. B 
15. X 
16. C 
17. Z 
18. Y 
19. S 1  
20. S2 
21. S3 
22. E 
23. DR 
24. TS 
25. FS 
26. NS 
27. 0s 
28. HO 
29. I U  
30. I 
31. S 
32. Switch 1 

Jumper 
Jumper 
Jumper 
Jumper 
Open 
Jumper 
Open 
Jumper 
Open 
Open 
Jumper 
Jumper 
Jumper 
Open 
J umpe r 
Jumper 
Jumper 
Open 
Open 
Jumper 
Open 
Open 
Jumper 
Jumper 
Open 
Jumper 
Open 
Jumper 
Open 
Jumper 
Jumper 
Se lec t  app rop r i a te  d r i v e  address 

' - .  - 3 1 1  t h e  t e r m i n a t i o n  network RM3 i n  t h e  l a s t  d r i v e  on ly .  

Eacn d r i v e  requ i res  +24 v o l t s  a t  1.4A and +5 v o l t s  a t  0.8A. 

Required P re -w r i t e  Compensation: 250 ns. 



NEC FD1160 D isk  D r i v e  - -- 
Required c o n f i g u r a t i o n :  

1. P51, DLD 
2. P52, HLS 
3. P53, N 
4. P54, P55 
5. P56, E 
6. P57, C 
7. P58, PRI 
8. P59, N 
9. P60, FPL 

Jumper (DLS Open) 
Jumper (HLD Open) 
Jumper (RDR Open ) 
Se lec t  app rop r i a te  d r i v e  address 
Jumper ( I F U  Open) 
Jumper (PWD Open) 
Jumper (PRS Open 
Jumper (DLH Open 
Jumper (5 7 Open) 

I n s t a l l  t h e  t e r m i n a t i o n  networks RN-1 and RN-2 i n  t h e  l a s t  d r i v e  
on ly .  

Each d r i v e  r e q u i r e s  +24 v o l t s  a t  0.9A, +5 v o l t s  a t  1.5A and - 5  
v o l t s  a t  0.07A. 

Required P re -w r i t e  Compensation: none. 



Qume DataTrak 5 Disk D r i v e  - - -  
Requi red c o n f i g u r a t i o n  : 

1. DSO-3 
2. HS 
3. MX 
4. HM 
5. P-M 
6. P-S 
7. A 
8. B 1  
9. B 3  

10. HL 

S e l e c t  appropr ia te  d r i v e  address 
Jumper 
Open 
Open 
Jumper 
Open 
Open 
Open 
Open 
Open 

I n s t a l l  t n e  t e r m i n a t i o n  network U2B i n  t h e  l a s t  d r i v e  on ly .  

Each d r i v e  r e q u i r e s  +12 v o l t s  a t  . A and +5 v o l t s  a t  . A.  

Required P r e - w r i t e  Compensation: none. 



Pertec FD250 Disk  D r i v e  --- 
Requi red  c o n f i g u r a t i o n :  

1. Switch 1 
2. DP 
3. DH 
4. I S  
5. DC 
6. HL 
7. DL 
8. I B  
9. HB 

Se lec t  app rop r i a te  d r i v e  address 
Open 
Open 
Jumper 
Open 
Jumper 
Open 
Open 
Jumper 

I n s t a l l  t h e  t e r m i n a t i o n  network U 2  i n  t h e  l a s t  d r i v e  on ly .  

Each d r i v e  requ i res  +12 v o l t s  a t  1.6A and +5 v o l t s  a t  0.8A. 

Required P re -w r i t e  Compensation: none. 

No te :  S i n c e  t h e  Da taT rak  5 does p r o v i d e  ii READY s i g n a l  t h e  
f o l l o w i n g  change i s  neccessary on t h e  p.c. adaptor  board: 

1. Cut t he  t r a c e  between 'pads 5 and 6. 
2. Add a  jumper between pads 4 and 5. 



Pertec FD6501651 -- Disk D r i v e  

Required c o n f i g u r a t i o n :  

11. 2s 
12. IWBSY 
13. IHCS 
14. ID 
15. R I  
16. RR 
17. SA 
18. SS 
19. SH 
20. X 
21. DDS 
22. DD 
23. S3 
24. Swi tch 1 
25. 650 
26. 651 
27. DL 
28. DSSEP 
29. SSD 
30. DSDO 
31. HCS 
32. T43 
'33. WP 
34. NP 
35. 9 
36. WPTD 
37. z 
38. PNL 
39. BDL 
40. S 
41. R 
42. I 
43. D 
44. S2 
45. DC 

Open 
Open 
Open 
Open 
Jumper 
Open 
Open 
Jumper 
Open 
Open 
Jumper 
Open 
Open 
Open 
Jumper 
Jumper 
Jumper 
Open 
Open 
Open 
Open 
Jumper 
Open 
Se lec t  app rop r i a te  d r i v e  address 
Open 
Jumper 
Open 
Jumper 
Open 
Jumper 
Open 
Jumper 
Jumper 
Open 
Open 
Open 
Jumper 
Open 
Open 
Jumper 
Jumper 
Jumper 
Open 
Jumper 
Open 

I n s t a l  1 t h e  t e r m i n a t i o n  n e t w o r k s  U l  and U2 i n  t h e  l a s t  d r i v e  
on ly .  

Required P re -w r i t e  Compensation: none. 



Tandon TM848-1 and TM848-2 D isk  D r i ves  - - 
Requi red  c o n f i g u r a t i o n :  

Se lec t  app rop r i a te  d r i v e  address 
Not i n s t a l  1 ed 
Jumper 
Open 
Jumper 
Jumper 
Open 
Jumper 
Jumper 
Open 
Open 
Open 
Jumper 
Open 
Open 
Jumper 
Jumper 
Open 
Jumper 
Jumper 
Open 
Open 
Jumper 
J umpe r 
Open 
Jumper 
Open 

I n s t a l l  t e r m i n a t i o n  network i n  t h e  l a s t  d r i v e  on l y .  



MEMORY BOARDS 

Contents 
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Cent ra l  Data 64K RAM 



Memory Board Set-up 

MSC DM-6400 - 
Required con f i gu ra t i on :  

Header #1, t h e  18-pin DIP 

2 - 1 Jumper 
4 - 5 Jumper 
6 - 5 Jumper 
9 - 11 Jumper 

13 - 12 Jumper 
15 - 14 Jumper 
17 - 18 Jumper 

Header #2, t h e  16-pi p D I P  

1 - 2  Jumper 
3 - 11 Jumper 
6 - 7 Jumper 
9 - 8  Jumper 

MSC DMB-6400 

Required con f i gu ra t i on :  

Header # 1 

4 - 9  Jumper 
1 - 1 6  Jumper 

11 - 13 Jumper 
8 - 10 Jumper 
7 - 13 Jumper 

Area ':B", jumper the  P u l l  Up t o  Phantom 

Area "C", c u t  t h e  t r a c e  f r o m  "5" t o  "6" nea r  t h e  edge c o n n e c t o r  
on t h e  BACK o f  t h e  p.c. board. Add a jumper  f r o m  "4" t o  "5". 
This accomodates the  f loppy  w a i t  cycles. 

S- 1 a l l  down, bank se lec t  on reset. 
S- 2 address= 64K 
S-3  both  "on", phantom pin, 0 1  o r  02. 
S- 4 phantom a l l  
S-5 bank se lec t  p o r t  address. 

Replace the  delay 1 i n e  a t  U64 ( lower  r i g h t  corner) w i t h  a 14-pin - 
header. Jumper p ins  1 and 2 on the  header. 



Chr i  s l  i n  CI-S100 

Requi r ed  c o n f i g u r a t i o n :  

Next t o  U55 1 - 2 Open 
3 - 4  Jumper 

Above U63 1 - 2  Jumper 
2 - 3  Open 

Above U38 1 - 2  Open 
2 - 3  Jumper 

For  d i sab led  bank s e l e c t  o p t i o n  - a1 1 64K enabled on r e s e t :  

Next t o  U54 1 - 2 Open 
2 - 3  Jumper 

N e x t t o U 5 8  1 - 2  Jumper 
3 - 4  Jumper 
1 - 3  Open 
4 - 5  Open 



Central  Data 64K RAM --- 
Requi red Configuration : 

Header IC-15 

Open 
Jumper 
Open 
Open 
Open 
Open 
Open 
Jumpe r 

Header IC-16 

Not used 
Jumper 
Open 
Jumper 
Open 
Jumper 
Open 
Not used 


