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Addendum t o  Appendix C 

A. Qume DT8 

I f  d o u b l e  s i d e d  o p e r a t i o n  i s  d e s i r e d  t h e  o p t i o n  
l a b e l e d  "2s"  s h o u l d  be  jurnpered. The "2s" o p t i o n  can be  l e f t  
open i f  t h e  o n l y  requi rement  i s  s i n g l e  s ided  opera t ion .  

B. Shugart  800/801/850/851 

Page 13 o f  appendix C should  read: 

Shugart  800180 1 

The r e q u i r e d  d r i v e  c o n f i g u r a t i o n  f o r  t h e  8501851  
models i s  i nc l uded  as a  separate  page i n  appendix C. 

C. Mixed s i z e  system 

I f  t h e r e  i s  a  r e q u i  re rnen t  t o  o p e r a t e  b o t h  8" d r i v e s  
and 5  114" d r i v e s  f r om  t h e  same c o n t r o l l e r ,  c o n s i d e r a t i o n  must 
be g i v e n  as t o  t h e  amount o f  w r i t e  p r e c o m p e n s a t i o n  t h a t  i s  
needed by each d r i ve .  I f  t h e  5  1/4" d r i v e s  r e q u i r e  an amount 
t h a t  i s  o t h e r  than  t w i c e  what i s  r e q u i r e d  on t h e  8" d r i v e s ,  a  
m o d i f i c a t i o n  t o  t h e  s w i t c h i n g  c i r c u i t  i s  needed. C o n t a c t  
Te le tek  E n t e r p r i s e s  f o r  f u r t h e r  d e t a i l s .  
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Pre- W r i  t e  Cornpensati on 

The pads PW, FD, and NC on  t h e  back  o f  FDC- I1  
have been rep laced  by t h r e e  pos ts  and a s h o r t i n g  p l u g  
l o c a t e d  above I C  8A o n  t h e  f r o n t  o f  FDC-11. The l e f t  
p o s t  i s  PW, t h e  c e n t e r  i s  FD, and t h e  r i g h t  p o s t  i s  
NC . 

Boot PROM d i  sab le  -- 
The d i s a b l e  j u m p e r  pads on t h e  back  o f  FDC-I1  have  been 

r e p l a c e d  by t w o  p o s t s  and a s h o r t i n g  p l u g  l o c a t e d  b e l o w  
c a p a c i t o r  C18 on t h e  f r o n t  o f  FDC-I I: I f  t h e  p l u g  i s  i n s e r t e d  
t h e  boo t  PROM i s  enabled and i f  removed t h e  PROM i s  d i sab led .  

DC/ j d  
rev.  4/24/81 



Rev i s i on  6 ,  Marcn 1980 
Table o f  Contents -- 

S p e c i f i c a t i o n s  

Bds ic  D e s c r i p t i o n  

I n s t a l  1 a t i o n  

F loppy D r i  ve Connectors 

Opt ions 

Pre-W r i  t e  Compensation 

M in i /Max i  D r i v e  S e l e c t i o n  

Boot D r i  ve Sel e c t  i on 

M i n i - d r i v e  Ready Func t i on  

RAM B u f f e r  D i sab le  

Boot PROM Di  sab le  

2708/2758 S e l e c t i o n  

Extended Head Load 

Memory Addressing 

110 Addressing 13 

110 P o r t  Assignments 13 

Status/Output  P o r t  B i t  Assignments 14 

Tneocy o f  Operat ion 15 

So f twa re  I n t e r f a c e  18 

DMA I C  Set-Up 18 

FDC I C  Set-Up 18 

Appendix A - Board Layout 

Appendix B - Block Diagram 

Appendix C - Disk D r i v e  I n t e r f a c i n g  

Appendix D - Sof tware 

Appendix E - NEC uPD765 Manual 



FDC-I1 User Manual - 

110 and memory address ing a re  jumper se lectab le .  Normal ly ,  t h e  l k  da ta  
b u f f e r  on t h e  FDC-I1 i s  add ressed  f o r  F400 t o  F7FFH addresses .  The 
s t a n d a r d  o p e r a t i n g  sys tems  and t h e  b o o t  s t r a p  PROM p r o v i d e d  w i t h  t h e  
FDC-I I assume s t a n d a r d  a d d r e s s i n g .  The p o r t  add resses  f o r  FDC-I I a r e  
no rma l l y  se t  t o  60H th rough 7FH. 

The d i s k  d r i v e  i n t e r f a c e  i s  ANSI s tanda rd .  T h i s  means t h a t  any ANSI- 
compat ib le  d i s k  d r i v e  can p l u g  d i r e c t l y  i n t o  t h e  FDC-11. 

Any IEEE-100 compat ib le  CPU can be used w i t h  t h e  FDC-11, regard less  o f  
c l ock  speed, b u t  t h e  boo t  so f twa re  i n  t h e  on-board PROM and t h e  s tandard 
o p e r a t i n g  sys tem a v a i l a b l e  f r o m  T e l e t e k  are on l y  8080/Z80 compat ible.  
Some o f  t h e  ope ra t i ng  systems which w i l l  f u n c t i o n  w i t h  t t i e  FDC-I1 a r e  
C P / M  and OASIS. 

No te :  More t h a n  one FDC-I1 can be i n  a  sys tem a t  t h e  same t i m e .  The 
o n l y  r e q u i r e m e n t  i s  t h a t  t h e  p o r t  and d a t a  b u f f e r  add resses  do  n o t  
c o n f l i c t .  
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I n s t a l  1  a t i o n  

V i  sua l  I n s p e c t i  on 

Upon r e c e i p t  o f  t h e  FDC-11, c a r e f u l l y  i nspec t  f o r  any damage which may 
have occurred d u r i n g  sh ipp ing.  Check t h a t  a l l  IC's a re  f i r m l y  i n  t h e i r  
s o c k e t s  and t h a t  n o t h i n g  i s  b roken .  I f  you  have  o r d e r e d  an o p e r a t i n g  
sys tem w i t h  t h e  FDC-I I, check  t h a t  t h e  d i s k e t t e  p r o v i d e d  has  n o t  been 
damaged. D i s k e t t e s  can be damaged by bending them o r  by e x e r t i n g  undue 
pressure which warps t h e  su r f ace  o f  t h e  d i s k e t t e .  

Jumper Sel e c t i  on 

The s tandard FDC-I1 comes equipped w i t h  p r e - w r i t e  compensation se t  f o r  
250 n s , t h e  b o o t  f u n c t i o n  e n a b l e d , t h e  d a t a  b u f f e r  add ressed  a t  F400H, 
t h e  d a t a  b u f f e r  enab led ,  t h e  I / O  p o r t  a d d r e s s  s e t  f o r  60H, and t h e  
m i n i / r n a x i  b o o t  f u n c t i o n  j u m p e r e d  f o r  8 - i n c h  f l e x i b l e  d i s k  d r i v e  
o p e r a t i o n .  I f  any o f  t h e s e  f u n c t i o n s  need t o  be  changed, make t h e  
app rop r i a t e  changes as o u t l i n e d  i n  t h e  s e c t i o n  e n t i t l e d  "Options". 

D r i v e  Connect ions 

The FDC-I1 uses  A N S I - c o m p a t i b l e  d r i v e  c o n n e c t o r s .  The f u n c t i o n s  and 
t h e i r  s p e c i f i c  p i n  number a re  l i s t e d  i n  F i g u r e  1, "FDC-I1 Floppy D r i v e  
Connectors". Any 8 - inch  f l o p p y  d i s k  d r i v e  which i s  ANSI-compati b l e  can 
be c o n n e c t e d  by  means o f  a  5 0  c o n d u c t o r  r i b b o n  c a b l e  and a p p r o p r i a t e  
c o n n e c t o r s  on each  end w i t h o u t  f u r t h e r  m o d i f i c a t i o n .  Any ANSI- 
compa t i b l e  5 114- inch d r i v e  can be connected v i a  34 conductor  cab le  and 
connectors  t o  t h e  on-board 34-p in  connector.  

I n  t h e  s e c t i o n  e n t i t l e d  "Disk D r i v e  I n t e r f a c i n g M ,  we have l i s t e d  severa l  
o f  t h e  popu la r  d r i v e s  and a l s o  t h e  c o n f i g u r a t i o n  which works bes t  when 
c o u p l e d  w i t h  t h e  FDC-11. I n  g e n e r a l ,  mos t  f l e x i b l e  d i s k  d r i v e s  w h i c h  
have adopted t h e  ANSI s tandards w i l l  be con f i gu red  s i m i l a r l y  t o  t h e  ones 
l i s t e d .  I t  m u s t  b e  k e p t  i n  m i n d  t h a t  t h e  d r i v e  m o t o r  f o r  head 
p o s i t i o n i n g  must be enabled f o r  t h e  NEC 765 t o  f u n c t i o n  p roper l y .  The 
reason  t h a t  t h i s  mus t  be  so i s  t h a t  t h e  N E C  765 c o n t i n u a l l y  c h e c k s  t h e  
s t a t u s  o f  a l l  d r i v e s  connected t o  t h e  system. To do so, i t  c o n t i n u a l l y  
p o l l s  t h e  v a r i o u s  d r i v e s ;  t h e r e f o r e ,  t h e  s e l e c t  l i n e s  a r e  n e v e r  h e l d  
con t i nuous l y  except d u r i n g  a  da ta  t r a n s f e r .  On those d r i v e s  Where t h e  
s tepper  motor  i s  o n l y  enabled when t h e  s e l e c t  l i n e  i s  he ld ,  t h e  s tepper  
motor  w i l l  be d i s a b l e d  d u r i n g  those t i m e s  when t h e  765 i s  checkixg- o t h e r  
d r i v e s '  s t a t u s .  - 
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Us ing  t h e  FDC-I1 - 
With  a  f l e x i b l e  d i s k  d r i v e  con f i gu red  as necessary and connected t o  FDC- 
I 1  and w i t h  FDC-I1 i n  t h e  sys tem,  a p p l y  power  t o  t h e  system. If t h e  
b o o t  f u n c t i o n  i s  enab led ,  a  r e s e t  w i l l  cause t h e  FDC-I1 t o  e x e c u t e  a  
b o o t  s t r a p  l o a d  f u n c t i o n .  The d o o r  o f  t h e  d r i v e  mus t  be c l o s e d  on t h e  
d i s k e t t e  w i t h  an ope ra t i ng  system. The boot s t r a p  PROM loads  t h e  f i r s t  
s e c t o r  o f  t r a c k  0 i n t o  t h e  sys tem b e g i n n i n g  a t  memory l o c a t i o n  0 and 
t h e n  e x e c u t e s  t h a t  r o u t i n e .  T h a t  r o u t i n e  t h e n  l o a d s  t h e  r e s t  o f  t h e  
o p e r a t i n g  system. W i t h  C P / M ,  t h e  o p e r a t i n g  sys tem i s  c o n t a i n e d  on 
t r a c k s  0 and 1 and t h e  FDC-I1 l o a d s  t h e  r e s t  o f  t h o s e  t r a c k s  i n t o  t h e  
system then t r a n s f e r s  execu t ion  t o  t h e  C P / M  ope ra t i ng  system. Wi th  t h e  
p r o p e r  BIOS i n  t h e  o p e r a t i n g  sys tem,  FDC-I1 t h e n  w i l l  be used by  t h e  
ope ra t i ng  system f o r  a l l  o f  t h e  da ta  hand l ing  necessary t o  and f rom t h e  
f l e x i b l e  d i s k  d r i ve .  

On t h o s e  f l e x i b l e  d i s k  d r i v e s  w h i c h  have an LED on t h e  f r o n t  d o o r  t o  
i n d i c a t e  d r i v e  s e l e c t i o n ,  t h i s  l i g h t  w i l l  g l o w  d i m l y  d u r i n g  n o r m a l  
o p e r a t i o n  o f  t h e  FDC-11. T h i s  i s  an i n d i c a t i o n  t h a t  t h e  NEC 7 6 5  i s  
c o n t i n u a l l y  c h e c k i n g  t h e  s t a t u s  o f  t h e  d r i v e s .  The LED w i l l  g l o w  
b r i g h t l y  d u r i n g  r e a d  and w r i t e  o p e r a t i o n s  when t h e  d r i v e  i s  s e l e c t e d  
con t inuous ly .  
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F loppy D r i v e  Connectors 

For  8" D r i v e s  -- 
Ground 
P i n  # 

S i  gnal 
P i n  # 

I n p u t  - I 
Output - 0 D e s c 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 load  
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 
D i  r e c t  i on 
Step p u l s e  
W r i t e  da ta  
W r i t e  ga te  
Track 00 
W r i t e  p r o t e c t e d  
Read da ta ,  composi te 
Not used 
Motor  c o n t r o l  

F i g u r e  l a  - 
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For 5 1/4" D r i ves  --- 
Ground S i  gnal I n p u t  - I 
P i n  # P i n  # Output -0 D e s c r i p t i o n  

Head l oad  
Not used 
Ready 
Index 
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 
D i  r e c t i  on 
Step 
W r i t e  da ta  
W r i t e  ga te  
Track 0  
W r i t e  p r o t e c t e d  
Read da ta  
Head 1 
D r i v e  s e l e c t  3 

Inpu t /Outpu t  a re  re fe renced  t o  FDC-11. I n p u t  i s  then  a s i gna l  f r om t h e  
d i s k  d r i v e  t o  FDC-11, and ou tpu t  i s  a  s i gna l  t o  t n e  d i s k  d r i ve .  

F i g u r e  l b  - 
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O D ~  i ons 

Pre-W r i  t e  Compensati on 

To h e l p  compensa te  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  
o p e r a t i o n  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  da ta  i s  s h i f t e d  p r i o r  t o  
t h e  w r i t e  opera t ion .  Th i s  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  double-densi  t y  
opera t ion .  As seen i n  t h e  p rev ious  d i s k  d r i v e  sec 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  p r e - w r i t e  compensation. The symptoms o f  
t o o  much o r  n o t  enough p r e - 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 p r e - w r i t e  compensat ion 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. Not  enough p r e - w r i t e  c o m p e n s a t i o n  shows up a s  
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) .  Jumper  pads a r e  p r o v i d e d  on 
t h e  BACK o f  FDC-IT t o  a d j u s t  t h e  amount o f  compensation a long  w i t h  pos t s  
and s h o r t i n g  p l u g  on t h e  FRONT o f  FDC-11. 

FRONT o f  FDC-I1 BACK o f  FDC-I1 

34-p in  connector  
PW FD NC 

Connect i o n  Resu l t  

FD t o  PW Standard. P rov ides  P re -Wr i t e  Compensation 
FD t o  NC No Pre -Wr i te  Compensation 

A 1  t o  PW 1 Standard. Prov ides 250 ns compensation f o r  8" 
A2 t o  PW2 d r i v e s ,  and 500 ns f o r  5  1/4" d r i ves .  

B1 t o  PW 1 Prov ides  125 ns compensation f o r  8" d r i v e s ,  
B2 t o  PW2 and 250 ns f o r  5  1/4" d r i ves .  

- A  . 

When b o t h  5  114" and 8" d r i v e s  a r e  used i n  t h e  same sys tem,  and ' the  
a p p r o p r i a t e  p r e - w r i t e  compensat ion f o r  t h e  8" d r i v e  doesn' t  p rov i de  t h e  
c o r r e c t  5  1 /4 "  c o m p e n s a t i o n ,  s t a y  w i t h  t h e  c o r r e c t  8 "  compensa t i on .  
E i g h t  i n c h  reco rd i ng  g e n e r a l l y  has more s t r i n g e n t  requ i rements  than  t h e  
5  1/4" record ing.  
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M i n i  /Maxi D r i v e  S e l e c t i o n  

Access t o  e i t h e r  5 1 /4 "  o r  8" d r i v e s  i s  c o n t r o l  l e d  b y  b i t  4 o f  t h e  
s t a t u s  p o r t  (73H f o r  t h e  s t a n d a r d  FDC-11). O u t p u t  a  1 t o  s e l e c t  5 114'' 
d r i v e s ,  and a  0 t o  s e l e c t  8" d r i v e s .  No te  t h a t  b i t  7  o f  t h i s  p o r t  
c o n t r o l s  t h e  b o o t  PROM,  and b i t  2 c o n t r o l s  t h e  d r i v e  s p i n d l e  mo to r .  
Thus when s e l e c t i n g  5  114" o r  8" opera t ion ,  t h e  des i r ed  s t a t e s  o f  b i t s  2 
and 7  must a l s o  be output .  

LD A,92H ;This s e l e c t s  5 1/4" d r i ves ,  d i s a b l e s  t h e  boot 
OUT (73H),A ;PROM, and enables t h e  s p i n d l e  motor. 

LD A,82H ;This s e l e c t s  8" d r i ves ,  d i s a b l e s  t n e  boot 
OUT (73H),A ;PROM, and enables t h e  s p i n d l e  motor. 

Boot D r i v e  S e l e c t i o n  -- 
On r e s e t ,  t h e  FDC-I1 b o o t  p rog ram checks  b i t  1 o f  t n e  s t a t u s  p o r t  t o  
d e t e r m i n e  w h e t h e r  a  5  1 /4 "  o r  8". d r i v e  w i l l  be  t h e  s o u r c e  o f  t h e  
O p e r a t i n g  system. I n  t h e  p r e s e n t  s o f t w a r e ,  i f  b i t  1 i s  0 ( t r a c e  
i n t a c t . ) ,  an 8"  d r i v e  i s  assumed. I f  b i t  1 i s  1 ( t r a c e  c u t ) ,  a  5  1 /4 "  
d r i v e  i s  assumed. 

BACK o f  FDC-I1 

1. Cut  t r a c e  t o  b o o t  on 5 1 /4 "  d r i v e .  

2. Trace i n t a c t ,  o r  so lde r  a  w i r e  across t h e  
pads t o  boot  f rom 8" d r i ve .  

M i n i  Drive. READY Func t ion  --- 
Some 5  1/4"  f l o p p y  d i s k  d r i v e s  d o n ' t  have  a READY f u n c t i o n .  READY 
i n d i c a t e s  t o  t h e  c o n t r o l l e r  t h a t  a  d i s k e t t e  i s  p r o p e r l y  i n s e r t e d ,  t h e  
d o o r  i s  c l o s e d ,  and t h e  s p i n d l e  m o t o r  i s  r u n n i n g .  The 765 w a i t s  f o r  a  
READY i n d i c a t i o n  be fo re  i t  w i l l  pe r fo rm any ope ra t i ons  on t h e  d r i ve .  To 
accommodate those 5  1/4" d r i v e s  w i t h o u t  a  READY f u n c t i o n ,  t h e  FDC-I I has 
a  c i r c u i t  t o  a c t i v a t e  t n e  READY 1  i n e  when 5 1 /4 "  d r i v e s  a r e  s e l e c t e d .  
For  those 5 114" d r i v e s  which have a  READY f u n c t i o n ,  t h i s  c i r c u i t  should 
be d i s a b l e d  by c u t t i n g  t h e  t r a c e  between t h e  t w o  pads. 

BACK o f  FDC-I1 

Cut  t h e  t r a c e  be tween  R 1  and R2 t o  d i s a b l e  t h e  FDC-I I a u t o m a t i c  READY 
a c t i v a t i o n  f o r  5  114" d r i v e s  w i t h  t h a t  c a p a b i l i t y .  
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RAM B u f f e r  D i sab le  

Fo r  systems w i t h  a  CPU t h a t  i s  f a s t  enough t o  d i r e c t l y  t r a n s f e r  da ta  t o  
t h e  765, t h e  RAM b u f f e r  can be d isab led.  When t h e  RAM i s  d i sab led ,  t h e  
FDC-I1 does no t  occupy any memory space. To d i s a b l e  t h e  RAM b u f f e r ,  c u t  
t h e  t r a c e  between t h e  t w o  pads. 

BACK o f  FDC-I I 

Boot PROM D i s a b l e  -- 

The b o o t  PROM i s  c o n t r o l  l e d  b y  b i t . 7  o f  p o r t  73H (S tanda rd ) .  On r e s e t ,  
t h i s  b i t  w i l l  b e  l o w ,  e n a b l i n g  t h e  PROM and e x e c u t i n g  t n e  l o a d  
opera t ion .  I f  t h i s  f u n c t i o n  i s  t o  be handled e lsewhere i n  t h e  system, 
t h e  boo t  f u n c t i o n  can be d i s a b l e d  by removing t h e  plug. I f  t h i s  p l u g  
i s  removed t h e  on-board PROM cannot be accessed by t h e  system. 

FRONT o f  FDC-I1 

2708/2758 S e l e c t i o n  

The 2708 EPROM r e q u i r e s  +5, -5 ,  and +12 v o l t s  t o  o p e r a t e .  The 2758 
r e q u i r e s  o n l y  + 5  v o l t s .  Jumpers  on t h e  back  o f  FDC-I I a r e  i n s t a l l e d  
accord ing  t o  t h e  t y p e  EPROM used. 

BACK o f  FDC-I I 

2708 ( s t a n d a r d j i  - 

Connect E t o  E l  - 
Connect F  t o  F 1  

2758: 
Connect E  t o  EO 
Connect F t o  FO 
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Extended Head Load -- 
The uPD765 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 a p p l 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 oad  ac t i ons ,  a  74LS123 monostable 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  and a  
r e s i s t o r ,  t h e  head unload t i m e  i s  extended. Th i s  inc reases  t h e  l i f e  of  
t h e  med ia  and t h e  heads where t h e r e  w o u l d  n o r m a l l y  be a  g r e a t  d e a l  o f  
head l o a d  a c t i v i t y .  The re  i s  an empty  s o c k e t  f o r  t h e  74LS123 i n  
l o c a t i o n  1A. The r e s i s t o r  and c a p a c i t o r  a l s o  have t o  be added. Using a  
100 KOhms r e s i s t o r  g i ves  t h e  f o l l o w i n g  t a b l e :  

Capac i to r  (uF) 
10 
30 
50 
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  va lues a re  approx imate s i nce  n o r m a l l y  r e s i s t o r  i a l  ues a r e  - + 10% 
and c a p a c i t o r  va lues  - + 20%. 

FRONT o f  FDC-I1 

R e s i s t o r  

Capac i to r  

BACK o f  FDC-I I 

Cut t r a c e  between HL and NH. Jumper f rom HL t o  XH and f r om NH t o  TR. 
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Memory Addressing 

The on-board RAM b u f f e r  address i s  determined as f o l l o w s :  

BACK o f  FDC-I1 

A15 A14 A13 A12 A l l  A10 

Jumper donuts 

Res i s to r  Network 

Standard address a t  F400H shown. 

Upper Ni bb l  e (A15-A12) : 

Address A15 A14 A13 A12 

1 1 1 1 Standard 
1 1 1 0  
1 1 0  1 
1 1 0 0  
1 0  1 1 
1 0  1 0  
1 0 0  1 
1 0 0 0  

Lower N ibb le  ( A l l ,  A10): 

Address A l l  A10 

co 0 1 1 
800 1 0  
400 0 1 Standard 
00 0 0 0 

Note: A "1" i n d i c a t e s  no jumper; a "0" means jumper. 

The complete address i s  formed f r om t h e  upper and l o w e r  nibbles;_-thus an 
address w i t h  E as t he  upper n i b b l e  and 800 as t h e  l o w e r  n i b b l e  i s  E800H. 
The R A M  b u f f e r  o c c u p i e s  1K o f  a d d r e s s  space, so t h e  s t a n d a r d  a d d r e s s  
space i s  F400H t o  F7FFH. 

s.. 

Note: The FDC-I1 f r om the  f a c t o r y  has a t r a c e  on t h e  so lde r  s i d e  o f  t h e  
pc board. To change t n e  address, t h i s  t r a c e  may need t o  be cut.  

Caut ion: I f  t he  FDC-I1 bu f f e r  address i s  changed, t h e  s tandard so f twa re  
i n  t h e  b o o t  PROM mus t  be changed ( i f  t h e  b o o t  i s  used) ,  as mus t  any 
o p e r a t i n g  system t h a t  accesses t he  FDC-I1 b u f f e r .  
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I / O  Addressing - 
The I / O  address o f  FDC-I1 i s  determined as f o l l o w s :  

BACK o f  FDC-I1 

Address A7 A6 A5 

EO-FF 
CO-DF 
AO-BF 
80-9F 
60- 7Fs 
40-5F 
20-3F 
00-1 F  

H H H L = connect L t o  address pad. 
H H  L H = connect H  t o  address pad. 
H L H  
H L L 
L H H  Standard 
L H L 
L L H 
L L L 

Note: The FDC-I1 f r om the  f a c t o r y  has t r a c e s  on t h e  so lde r  s i d e  o f  t h e  
pc board which connect t h e  s tandard address pads. These t r a c e s  may need 
t o  be c u t  f o r  d i f f e r e n t  addressing. 

C a u t i o n :  Chang ing  t h e  FDC-I I 110 a d d r e s s  w i l l  r e q u i r e  changes i n  t h e  
boot  PROM ( i f  used) and a p p r o p r i a t e  changes i n  any ope ra t i ng  system t h a t  
accesses t h e  FDC-I1 por ts .  

110 P o r t  Assignments -- 

The p o r t  assignments f o r  t h e  s tandard FDC-I1 are:  

Po r t  Address Func t ion  

64H DMA Cont ro l  Channel 2 
65H DMA Channel 2 l e n g t h  
68H DMA Cont ro l  Mode 
70H FDC Sta tus  
7 1H FDC Data 
7 3H Status,  ou tpu t  p o r t s  

Note :  The FDC-I1 o c c u p i e s  p o r t  add resses  60H t h r o u g h  7FH, t h o u g h  n o t  
a l l  these p o r t s  a r e  used c u r r e n t l y .  
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Status/Output  P o r t  B i t  Assignments -- 
The s t a t u s  p o r t  i s  73H i n  t h e  s t a n d a r d  board .  T h i s  i s  an i n p u t  p o r t .  
I t s  b i t  ass i  gnments are:  

Func t ion  
Free f o r  user.  
Used t o  s e l e c t  t h e  boo t  d r i v e  s ize.  I f  0 tnen  d r i v e  s i z e  
i s  8"; i f  1 then  d r i v e  s i z e  i s  5 114". 
Free f o r  user.  
A1 ways a t  a  l o g i c  h i g h  (1).  
A l w a y s  a t  a  l o g i c  h i g h  (1) .  
A l w a y s  a t  a  l o g i c  h i g h  (1).  
A lways  a t  a  l o g i c  h i g n  (1) .  
Used t o  check  t h e  s t a t u s  o f  t h e  FDC i n t e r r u p t  p i n .  I f  1 
then  t n e  FDC i s  i n t e r r u p t i n g  o the rw i se  i t  i s  not. 

The ou tpu t  p o r t  i s  73H i n  t h e  s tandard board. I t s  b i t  assignments a r e :  

B i t  
0 
1 
2 

Func t i on  
Not ava i  1  ab l  e  . 
Not a v a i l  ab le .  
Used t o  c o n t r o l  t h e  m o t o r  on 5  114" o r  P e r S c i  d r i v e s .  
A  0 means t u r n  o f f  t h e  motor and a  l t u r n  on t h e  motor.  
F ree  f o r  user .  
Used t o  s e t  t h e  c o r r e c t  c l o c k  speed f o r  t h e  d i f f e r e n t  
d r i v e  s i z e s .  F o r  8" d r i v e s  s h o u l d  a1 ways be  0 and f o r  5 
114" d r i v e s  should always be 1. 
Used t o  g i v e  a  " T e r m i n a l  Coun t "  s i g n a l  t o  t h e  FDC c h i p .  
Output a  1 and then  a  0 t o  generate  t h e  TC s igna l .  Re fe r  
t o  t h e  uPD765 manual f o r  more d e t a i l s  on t h e  use o f  TC. 
Free f o r  user.  
Used t o  s e l e c t  t h e  on -boa rd  PROM. When 0 t h e  PROM i s  
s e l e c t e d  and when 1 t h e  PROM i s  d e s e l e c t e d .  Normal  l y  
should  always be 1 except  d u r i n g  t h e  b o o t s t r a p  f unc t i on .  

Note: a l l  t h e  ou tpu t  b i t s  a re  c l ea red  ( s e t  t o  0 )  upon RESET. 



Theory o f  Opera t ion  

R e f e r  t o  t h e  p a r t s  l a y o u t  and s c h e m a t i c  f o r  a s s i s t a n c e  i n  r e f e r e n c i n g  
t h e  dev ices  ment ioned i n  t h e  t e x t .  

1/0 Address ing - 
The FDC 1/0 p o r t s  a re  se l ec ted  by decoding t h e  address l i n e s  A7, A6 and 
A5 o f  t h e  S-100 bus. These t h r e e  a d d r e s s  1  i n e s  and t h e i r  c o m p l e m e n t s  
a re  p laced on pads ad jacen t  t o  2C. The i n p u t  p i n s  t o  2C must be a c t i v e  
h i g h  f o r  an o u t p u t  a c t i v e  l o w  t o  appea r  on p i n  6. W i t h  t h e  s t a n d a r d  
a d d r e s s  o f  FDC-I I, 60H t o  7FH, t h i s  means t h a t  p i n  4  o f  2C c o n n e c t s  t o  
p i n  2  o f  3C and A-6 and A-5 c o n n e c t  d i r e c t l y  t o  p i n s  2 and 1  o f  2C 
r e s p e c t i v e l y .  Thus, when A-7 i s  l o w  and A-6 and A-5 a r e h i g h ,  2C w i l l  
be a c t i v e  i f  p i n  5  i s  h igh,  which occurs  whenever t h e  c e n t r a l  p rocessor  
i n  t h e  s y s t e m  i s  e x e c u t i n g  an i n p u t  o r  o u t p u t  i n s t r u c t i o n .  SOUT i s  
i n v e r t e d  b y  1E and i n p u t  t o  p i n  1 0  o f  2E. SINP i s  ANDed w i t h  PDBIN and 
t h i s  o u t p u t ,  p i n  3  o f  2E, i s  f e d  t o  p i n  9 o f  2E. Thus, whenever  SOUT i s  
h i g h  o r  SINP and PDBIN a r e  h i g h ,  2E p i n  8 w i l l  be  h i g h ,  t h u s  e n a b l i n g  
t h e  ou tpu t  f r om  2C which s e l e c t s  t h e  FDC-I1 I / O  po r t s .  

The v a r i o u s  c h i p  s e l e c t  l i n e s  o f  t h e  FDC-11, t h a t  i s  t h e  DMA c o n t r o l l e r ,  
t h e  FDC and t h e  FDC s t a t u s  l i n e  a r e  g e n e r a t e d  b y  f u r t h e r  d e c o d i n g  t h e  
address l i n e s ,  s p e c i f i c a l l y  A-0, A - l  and A-4. 

RAM Address ing - 
I n  t h e  non-DMA mode, t h e  FDC-I1 R A M  a d d r e s s  i s  s e l e c t e d  by  p l a c i n g  
a p p r o p r i a t e  j u m p e r s  on t h e  p i n s  c o n n e c t i n g  t o  5F, a  6 - b i t  c o m p a r a t o r .  
5F i s  c o n n e c t e d  t o  t h e  s i x  h i g h  o r d e r  a d d r e s s  l i n e s ,  AB-10 t h r o u g h  AB- 
15. When t h e  l e v e l s  on those  address 1  i n e s  match t h e  l e v e l s  se l ec ted  by 
t h e  jumpers,  t h e  ou tpu t  o f  5F i s  low. Tn i s  th rough  t h e  s e r i e s  o f  gates 
i n  4A s e l e c t s  t h e  RAM I C Y  3B. The ou tpu t  o f  5F i s  i n t e r n a l l y  l a t c h e d  by 
a  s t r o b e  s i g n a l  a t  t h e  e n a b l i n g  i n p u t  on p i n  7. T h i s  s t r o b e  i s  
g e n e r a t e d  b y  i n v e r t i n g  t h e  PSYNC s i g n a l  o f  t h e  S-100 bus. I f  SINTA i s  
a c t i v e ,  o r  an 1 / 0  o p e r a t i o n  i s  i n  p r o g r e s s ,  t h e  RAM w i l l  n o t  b e  
se lected.  . I n  t h e  DMA mode, 3B i s  se l ec ted  by a  comb ina t ion  o f  s i g n a l s  
g e n e r a t e d  b y  5C, t h e  DMA c o n t r o l l e r .  The a d d r e s s  s t r o b e  f r o m  p i n  8 o f  
5C i s  ORed w i t h  t h e  i n v e r t e d  s i g n a l  o f  AEN, and t h i s  s i g n a l  i s  then  f e d  
i n t o  1D t o  p r o v i d e  a  l ow  on t h e  c h i p  s e l e c t  l i n e  o f  3B whenever t h e r e  i s  
an a c t i v e  DMA " r e a d "  o r  " w r i t e "  o p e r a t i o n .  No te  a t  t h i s  t i m e  t h a t  t h e  
"read" and " w r i t e "  s i g n a l s  t o  3B o r i g i n a t e  e i t h e r  f r om  t h e  S-100 bus o r  
f r om  t h e  DMA c o n t r o l l e r ,  depending on t h e  s t a t u s  o f  p i n  9 o f  5C, t h e  AEN 
output .  Tn i s  i s  t h e  address enable  s i g n a l  f r om  t h e  DMA c o n t r o l l e r  and 
i s  h i g h  whenever t h e  DMA c o n t r o l l e r  i s  ac t i ve .  Th i s  s i g n a l  i s  a p p l i e d  
t o  t h e  o u t p u t  e n a b l e  p i n  o f  2D, one h a l f  o f  an o c t a l  t r i - s t a t e  b u f f e r .  
When AEN i s  a c t i v e ,  t h e  RAM " read -w r i t e "  s i g n a l s  o r i g i n a t e  f r om  t3'e DMA 
c o n t r o l  l e r .  When AEN i s  i n a c t i v e ,  t h a t  i s ,  l o w ,  t h e  " r e a d - w r i t e "  
s i g n a l s  o r i g i n a t e  f r om  t h e  s i g n a l s  on t h e  S-100 bus. The " w r i t e "  s i g n a l  
f o r  memory a c t i v i t y  on t h e  S-100 bus  i s  an ANDing SOUT and PWR p e r  t h e  
IEEE- 100 s p e c i f i c a t i o n .  The "read" s i g n a l  memory f u n c t i o n  i s  generated 
by ANDing PDBIN and SMEMR. Tn i s  i s  t h e  memory read s t a t u s  s i g n a l  f r o m  
t n e  CPU and t h e  processor  da ta  bus i n p u t  mode (PDBIN) s igna l .  



FDC-I1 User Manual 

Data Bus D r i v e r s  -- 
The data bus d r i v e r s  o f  FDC-I1 a re  a c t i v a t e d  whenever t h e  CPU accesses 
t he  FDC-I1 1/0 p o r t s  o r  memory. The d a t a - i n  bus d r i v e r ,  3D, i s  enabled 
whenever PDBIN i s  a c t i v e ,  2C p i n  8  i s  a c t i v e  h i g h  and AEN i s  low. These 
t h r e e  s i g n a l s  a r e  ANDed i n  1 C  and t h e  o u t p u t ,  p i n  12, e n a b l e s  3D. ZC, 
p i n  8, i s  a c t i v e  h i g h  whenever t h e  FDC, DMA, BOOT PROM, o r  t h e  R A M  i s  
ac t i ve .  The data-out  bus d r i v e r  which s imp l y  b u f f e r s  t h e  i n f o r m a t i o n  
Output from t h e  CPU i n t o  t h e  FDC-11, i s  a c t i v e  whenever no DMA ope ra t i on  
i s  occur ing  and PDBIN i s  i n a c t i v e .  

Boot C i  r c u i  t - 
The on-board boot c i r c u i t  i s  a c t i v a t e d  whenever r e s e t  on p i n  75 o f  t h e  
S-100 bus i s  a c t i v e  l o w .  T h i s  causes t h e  c l e a r  l i n e  o f  2A t o  be l o w  
caus ing p i n  5 t o  be low. The phantom l i n e  i s  p u l l e d  l ow  which t u r n s  o f f  
t h e  o u t p u t  d r i v e r s  o f  t h e  sys tem memory. Thus t h e  p r o c e s s o r  sees t h e  
b o o t  PROM and e x e c u t e s  i t s  program. However,  t h e  sys tem memory can 
s t i  11 rece i ve  i n fo rma t i on .  The boot program loads i t s e l f  i n t o  memory. 
When t h e  move o p e r a t i o n  i s  f i n i s h e d ,  an o u t p u t  t o  p o r t  73H s e t s  b i t  7  
h i g h  which d i s a b l e s  t h e  boo t  PROM. The system memory w i l l  no longer  be 
d i sab led  by phantom, and t h e  t r a n s f e r r e d  boot  program w i l l  be executed. 

The program w i t h i n  t h e  boo t  PROM t u r n s  on t h e  d r i v e  s p i n d l e  motor, then  
se t s  up t h e  DMA c o n t r o l l e r  and t h e  f l o p p y  d i s k  c o n t r o l l e r .  Once i t  has 
accomplished t h a t  task ,  i t  then causes d r i v e  0 t o -  be r e c a l i b r a t e d ,  t h a t  
i s  t o  move i t s  head t o  t r a c k  0 o f  t h e  d i s k e t t e .  Then t h e  b o o t  r o u t i n e  
reads  i n  t h e  f i r s t  s e c t o r  o f  t r a c k  0  and e x e c u t e s  t h a t  r o u t i n e  w h i c h  
w i l l  be l o c a t e d  a t  0000H. The r o u t i n e  a t  OOOOH w i l l  t h e n  r e a d  i n  t h e  
ope ra t i ng  system f rom t h e  app rop r i a te  t r a c k s  o f  t h e  d i s k e t t e  and when 
t h e  ope ra t i ng  system has been loaded c o r r e c t l y ,  w i l l  execute it. 

Read/Wri t e  S igna l s  

The DMA c o n t r o l  r e q u i r e s  1 /0  r e a d  and w r i t e  s i g n a l s  when i n  t h e  s l a v e  
mode and generates those s i g n a l s  when i n  t h e  master  mode. I / O  read and 
w r i t e  a re  generated by decoding t he  I / O  i n p u t  and ou tpu t  s i g n a l s  o f  t h e  
S-100 bus and combining those w i t h  t h e  processor w r i t e  s i gna l ,  PWR, and 
t h e  p r o c e s s o r  i n p u t  s i g n a l ,  PDBIN. These r e a d  and w r i t e  s i g n a l s  a r e  
then gated t o  t h e  DMA and FDC v i a  2D Whose ou tpu ts  a r e  a c t i v e  whenever 
no DMA ope ra t i on  i s  occur r ing .  

DMA Cont ro l  1  e r  - -- , 
When t h e  DMA c o n t r o l l e r  i s  a c t i v a t e d  by command f r o m  t h e  CPU, i t s  
address enable s i gna l ,  AEN, goes high. AEN d i s a b l e  t h e  address b u f f e r s ,  
4E and 4D. The h i g h  o rder  address b i t s  f o r  t h e  DMA o p e r a t i o n  a re  ou tpu t  
on t h e  da ta  l i n e  a t  which t i m e  address s t r obe  p i n  8 i s  ac t i va ted .  Th is  
c l o c k s  t h e  t w o  h i g h  o r d e r  add ress  l i n e s  f o r  t h e  R A M  c h i p  i n t o  5A, a  
l a t c h .  The l ow  o rde r  address 1  i n e s  f o r  38 a re  presented on t h e  address 
bus f r o m  t h e  D M A  c o n t r o l l e r .  When t h e  FDC has d a t a  t o  t r a n s f e r ,  i t  
s i g n a l s  t h e  DMA c o n t r o l l e r  on t h e  DMA request  l i n e .  The DMA c o n t r o l l e r  
acknow ledges  t h e  DMA r e q u e s t  and e x e c u t e s  an 1 / 0  r e a d  o r  w r i t e  as 
app rop r i a te  f o r  t h e  operat ion.  The da ta  i s  then  ou tpu t  on t h e  da ta  bus 
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1  i n e s  and w r i t t e n  o r  r e a d  f r o m  t h e  RAM. When t h e  programmed b l o c k  o f  
i n f o r m a t i o n  has been t r a n s f e r r e d ,  t h e  DMA c o n t r o l l e r  r a i s e s  t h e  t e r m i n a l  
count l i n e ,  p i n  36, which then  s tops t h e  FDC f r om t r a n s f e r r i n g  f u r t h e r  
i n f o r m a t i o n .  A t  t h i s  p o i n t ,  t h e  FDC w i l l  r a i s e  i t s  i n t e r r u p t  1  i n e  t o  
s i gna l  t o  t h e  CPU t h a t  t h e  da ta  ope ra t i on  has been completed. 

Floppy D i sk  C o n t r o l l e r  
R 

The FDC (F loppy Disk C o n t r o l l e r ) ,  5C, connects t o  t h e  d i s k  d r i v e s  i n  t h e  
system.  W i t h  h a n d s h a k i n g  s i g n a l s ,  i t  c o n t r o l s  t h e  p o s i t i o n  o f  t h e  
r e a d l w r i t e  head and t h e  f l o w  o f  d a t a  t o  and f r o m  t h e  d i s k e t t e .  5B 
con t ;nuous ly  m o n i t o r s  t h e  s t a t u s  o f  a1 1  t h e  d r i v e s  i n  t h e  system.  It 
does t h i s  b y  t i m e  m u l t i p l e x i n g  t h e  s e l e c t  l i n e s  0 - 3  w h i c h  i n  t u r n  
access  d r i v e s  0  - 3. Whenever t h e  s t a t u s  o f  a  d r i v e  changes,  t h a t  i s  
when t h e  ready l i n e  e i t h e r  goes a c t i v e  o r  i n a c t i v e ,  5B w i l l  s i gna l  t h e  
s y s t e m  v i a  an i n t e r r u p t  on  i t s  s t a t u s  p o r t .  5B s e l e c t s  d r i v e s  v i a  i t s  
u n i t  s e l e c t  1  i n e s ,  p i n s  28  and 29, wn i  ch  a r e  decoded b y  7C, a  d u a l  2-  
l i n e  t o  4 - l i n e  decoder. Operat ions o f  5B occur  e i t h e r  i n  a  r e a d l w r i t e  
mode o r  a  seek mode. A  seek mode i s  one i n  which a  d r i v e  i s  p h y s i c a l l y  
moved t o  a  p a r t i c u l a r  t r a c k  on  t h e  d i s k e t t e .  A  r e a d l w r i t e  o p e r a t i o n  
i n v o l v e s  read ing  o r  w r i t i n g  i n f o r m a t i o n  t o  a  t r a c k  o f  t h e  d i ske t t e .  5B 
mu1 t i  p l  exes severa l  o f  i t s  1  ines ,  depending on t h e  f u n c t i o n  performed. 
Th is  m u l t i p l e x i n g  i s  c o n t r o l l e d  by' p i n  39 o f  50 and i s  i n v e r t e d  by 68 so 
t h a t  .one-ha1 f o f  6A i s  e n a b l e d  d u r i n g  r e a d l w r i t e  o p e r a t i o n s  and t h e  
o t h e r  ha1 f i s  enabled d u r i n g  seek opera t ions ,  t hus  t h e  mu1 t i p 1  e  f u n c t i o n  
p i n s  w i l l  be d i r e c t e d  t o  t h e  app rop r i a t e  c o n t r o l  l i n e s  o f  t h e  d i s k  d r i v e  
depending on t h e  ope ra t i on  be ing  performed. 

The d a t a  w r i t t e n  t o  t h e  d i s k e t t e  a r e  compensa ted  d u r i n g  t h e  w r i t e  
operat ion.  Th i s  i s  ca l  l e d  p r e - w r i t e  compensation. Th is  i s  done because 
under normal cond i t i ons ,  c e r t a i n  da ta  p a t t e r n s  w i l l  be s h i f t e d  s l  i g h t l y ,  
reduc ing  t h e  marg in  f o r  e r r o r  i n  t h e  read process. Th i s  s h i f t  i s  due t o  
t h e  m a g n e t i c  r e c o r d i n g  p rocess .  5B a t t e m p t s  t o  compensa te  f o r  t h i s  
s h i f t  t h r o u g h  t w o  o u t p u t s  on p i n s  31 and 32 w h i c h  a r e  t h e  p r e s h i f t  o r  
precompensat ion outputs .  The da ta  f r om  58 on p i n  30 i s  en te red  i n t o  a  
s h i f t  r e g i s t e r ,  80, which i s  c locked  by t h e  same c l ock  t h a t  operates 5B. 
8A i s  a  d a t a  s e l e c t o r  w h i c h  s e l e c t s  t h e  a p p r o p r i a t e  b i t  t i m e  i n  t h e  
s h i f t  r e g i s t e r  a c c o r d i n g  t o  t h e  o u t p u t  f r o m  5B. The o u t p u t  o f  8A i s  
then  sen t  t o  t h e  d i s k  d r i v e  where i t  i s  recorded on t h e  d i s k e t t e .  

Whenever 5B completes an opera t ion ,  i t  r a i s e s  i t s  i n t e r r u p t  p i n ,  p i n  18, 
and w a i t s  f o r  t h e  system t o  i n t e r r o g a t e  i t  t o  de te rmine  what t h e  S ta tus  
o f  t h e  ope ra t i on  i s .  The CPU addresses t h e  FDC s t a t u s  p o r t  o f  t h e  FDC- 
I 1  w h i c h  a c t i v a t e s  2D w h i c h  t h e n  sends t h e  i n t e r r u p t  s i g n a l  o n t o  t h e  
d a t a  b u s  t h r o u g h  d a t a  i n p u t  b i t  7. The  CPU w i l l  t h e n  e x e c u t e  
a p p r o p r i a t e  ope ra t i ons  t o  de te rmine  why t h e  i n t e r r u p t  l i n e  i s  a c t i v e  and 
t o  sense t h e  s t a t u s  o f  t h e  FDC. - 
Note  t h a t  a l l  t h e  l i n e s  f r o m  t h e  f l o p p y  d i s k  d r i v e  a r e  t e r m i n a t e d  i n  
r e s i s t o r  ne twork  2 which i s  composed o f  a  r e s i s t o r  d i v i d e r  where one- 
n a i f  o f  t h e  d i v i d e r  i s  c o n n e c t e d  t o  g round  t h r o u g h  a  330 ohm r e s i s t o r  
and t h e  o t h e r  h a l f  c o n n e c t e d  t o  + 5  v o l t s  t h r o u g h  a  220 ohm r e s i s t o r .  
T h i s  c o m b i n a t i o n  p r o v i d e s  a  p a s s i v e  p u l l - u p  f o r  t h e  d r i v e  s i g n a l s  and 
t e rm ina tes  t h e  r i bbon  cab le  i n  an impedence which c l o s e l y  approx imates 
t h e  impedence  o f  t h e  cab le .  T h i s  r e s i s t i v e  t e r m i n a t i o n  o f  t h e  c a b l e  
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he1 ps i m p r o v e  t h e  r e j e c t i o n  o f  e l e c t r i c a l  n o i s e  and i n t e r f e r e n c e  and 
improves t h e  i n t e g r i t y  o f  t h e  da ta  rece ived  f rom t h e  f l oppy  d i s k  d r i ve .  

So f tware  I n t e r f a c e  

T h i s  s e c t i o n  w i l l  d i s c u s s  t h e  o v e r a l l  s e t - u p  a n d  o p e r a t i o n a l  
r e q u i r e m e n t s  o f  t h e  DMA and FDC IC's. On l y  an o v e r v i e w  o f  t h e  d e v i c e  
requi rements w i l l  be presented due t o  t h e  number and types  o f  ope ra t i ons  
of which these  dev ices a re  capable. 

DMA I C  Set-up -- 
The DMA I C  must be i n i t i a l i z e d  as f o l l o w s :  i t  must be t o l d  t h e  address 
o f  t h e  on -boa rd  d a t a  b u f f e r ,  w h i c h  i s  0000 t o  t h e  DMA I C .  Then t h e  
number of by tes  t o  t r a n s f e r  and t h e  da ta  d i r e c t i o n  ( t o  o r  f rom t h e  d i s k  
d r i v e )  mus t  be s p e c i f i e d .  When r e a d y  t o  read ,  t h e  DMA I C  m u s t  be  
ac t i va ted .  The sequence o f  commands would be ( f o r  t h e  s tandard FDC-11): 

Output OOH t o  p o r t  64H 

Output OOH t o  p o r t  64H (must be done t w i c e )  

O u t p u t  7FH (128  b y t e s )  o r  FFH (256  b y t e s )  f o r  number o f  b y t e s  t o  
t r a n s f e r  t o  p o r t  65H 

O u t p u t  80H ( w r i t e  t o  d r i v e )  o r  40H ( r e a d  f r o m  d r i v e )  f o r  d a t a  
d i  r e c t i o n  t o  p o r t  65H. 

When r e a d y  t o  t r a n s f e r  d a t a ,  o u t p u t  44H t o  p o r t  68H, w h i c h  t u r n s  
t h e  DMA channel on. 

Note: For  m u l t i p l e - s e c t o r  read operat ions,  t h e  l owe r  n i b b l e  o f  t h e  da ta  
d i r e c t i o n  b y t e  w i l l  be non-zero. See t h e  I n t e l  da ta  sheet f o r  f u r t h e r  
i n f o r m a t i o n  on t h e  c a p a b i l i t i e s  o f  t h e  8257. 

FDC I C  Set-up -- 

The f o l l o w i n g  d i scuss ion  w i l l  cover t h e  general  requi rements o f  t h e  NEC 
765. For d e t a i l e d  i n f o r m a t i o n  o f  t h e  c o m p l e x i t i e s  and s o p h i s t i c a t i o n  o f  
t h e  765, c o n s u l t  t h e  NEC manual. 

B e f o r e  s e n d i n g  any i n f o r m a t i o n  t o  t h e  765, t h e  s t a t u s  o f  t h e  RQM 
(Request  f o r  M a s t e r )  b i t  mus t  be checked. When i t  i s  h i g h ,  a  c o n t r o l  
b y t e  may be s e n t  t o  t h e  Data  R e g i s t e r ,  p o r t  71H. The R Q M  i s  b i t  7  o f  
p o r t  70H, t h e  s t a t u s  por t .  

The 765 FDC must be se t  up w i t h  t h e  a t t r i b u t e s  des i r ed  f o r  t h e  f l e x i b l e  
d i s k  d r i v e  used. These a t t r i b u t e s  are:  Step Rate T im ing  (SRT) which i s  
t h e  t i m e  requ i red  by t h e  d r i v e  t o  s tep  f rom one t r a c k  t o  t h e  next;  Head 
Unload T im ing  (HUT) which i s  t h e  t i m e  t h e  head s tays  loaded aga ins t  t h e  
d i s k e t t e  a f t e r  t h e  l a s t  read o r  w r i t e  opera t ion ;  Head Load T im ing  (HLT), 
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t n e  t i  me r e q u i  r e d  f o r  t h e  head t o  s e t t l e  down a f t e r  b e i n g  l o a d e d ;  and 
las t , ,  s e t  t h e  7 6 5  i n  i t s  DMA mode. These a t t r i b u t e s  a r e  l o a d e d  u s i n g  
t h e  SPECIFY" command o f  t h e  765. 

Whenever t h e  7 6 5  c o m p l e t e s  an o p e r a t i o n  t h a t  g e n e r a t e s  an i n t e r r u p t ,  
such  as a  r e a d  o r  w r i t e ,  b i t  7 o f  p o r t  73H w i l l  be h i gh .  When t h i s  b i t  
i s  h i g h ,  t h e  RQM b i t  mus t  be  cnecked  u n t i l  i t  goes n i g h ,  t h e n  t h e  D I O  
(Data Inpu t /Outpu t )  b i t  cnecked. I f  D I O  i s  h ign,  da ta  must be read from 
t h e  da ta  r e g i s t e r  u n t i l  t h e  S ta tus  Reg i s te r  i n d i c a t e s  RQM h i g h  and DIO 
low. A f t e r  each Seek and R e c a l i b r a t c  command, a  Sense I n t e r r u p t  S ta tus  
command m u s t  be  s e n t  t o  d e t e r m i n e  t n e  s t a t u s  o f  t h e . d r i v e s  and t o  
t e r m i n a t e  t h e  I n t e r r u p t  request.  
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Disk  D r i v e  I n t e r f a c i n g  - -- 
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 om  FDC-11, proper  connect ions must be made 
t o  t h e  d i s k  d r i v e  i n  o rde r  f o r  i t  t o  be opera t iona l .  The d r i v e  op t i ons  
must be con f i gu red  as o u t l i n e d  i n  t h e  app rop r i a t e  manufacturer 's  s e c t i o n  
f o l l  o w i n q  t h i  s  i n t r o d u c t i o n .  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 i nuous l y  po; ls  a i l  d r i v e s  i n  t h e  system t o  keep t r a c k  o f  
t h e i r  s t c " : ~ 1 ~ .  IAAcen 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 n e  nead). Thus, mos t  d r i v e s  w i l l  have  a 
s tepper  motor  enable op t i on ,  o r  s imu l  t an i ous  seek op t ion ,  t n a t  powers 
t h e  s t e p p e r  m o t o r  c o n t i n u o u s l y ,  r a t h e r  t h a n  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 n i s  opt ion.  

D r i v e  i n t e r f a c i n g  dea ls  w i t h  t n e  p roper  connect ion 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  of e l e c t r i c a l  and mecnanical requirements.  

To h e l p  ease t h e  shock o f  t r a n s i t i o n  f r om  t h e  i n t e r chang ing  o f  va r i ous  
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 A N S I  was 
developed which s tandard ized  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  r e q u i r e m e n t s  and 
vo l t age  l e v e l s ,  edge connector  and cab1 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 i gna l  s. 

ANSI Standards 

Func t jon? ]  s i g n a l s  assigned t o  s p e c i f i c  p i n  numbers o f  t h e  connector  a re  
shown below f o r  a  5.25-inch d i s k  d r i v e  and an 8 - i nch  d i s k  d r i ve .  

ANSI Standard f o r  5.25 Inch  D r i v e  

S igna l  Ground 
P in  No. P i n  No. S igna l  

Not assigned (Head 1 oad) 
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 
D i r e c t i o n  s e l e c t  
Step 
Composite w r i t e  da ta  
N r i t e  gate 
Track 0 
W r i t e  p ro tec ted  
Composite read da ta  
Side one s e l e c t  
D isk  cnange (D r i ve  s e l e c t  3) 
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ANSI Standard  f o r  8 - I n c h  D r i v e  

S i  gna l  Ground 
P i n  No. P i n  No. S i  gna 1 

Head c u r r e n t  s w i t c h  
Not ass igned  
Not  ass igned 
D r i v e  busy 
Two-sided 
D i s k  change 
S i d e  one s e l e c t  
I n  use c o n t r o l  
Head l o a d  
Index  
D r i v e  ready 
S e c t o 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 
D r i v e  s e l e c t  3 
D i  r e c t i  on s e l  e c t  
Step 
Compos i te  w r i t e  d a t a  
W r i t e  g a t e  
T rack  0  
W r i t e  p r o t e c t e d  
Compos i te  read  d a t a  
Separated read  d a t a  
Separa ted read c l o c k  

E l e c t r i c a l  

1. ~ u l ' t i  Drop Bus: M u l t i p l e  d r i v e s  may be connected 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. Only one d r i v e  i s  l o g i c 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. V o l t a g e  L e v e l s  (as measured a t  t h e  d r i v e r )  
L o g i c a l  t r u e  A c t i v e  l o w  +OV t o  +0.4V 
L o g i c a l  f a l s e  A c t i v e  h i g h  +2.4Vto+5.5V 

3. T e r m i n a t i o n :  S i g n a l  1 i n e s  s h a l l  b e  t e r m i n a t e d  b y  one o f  t h e  t w o  
r e s i s t i v e  n e t w o r k s  i l l u s t r a t e d  be low,  whe the r  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 .  

. . 

+5v +5v 

220 Ohms 150 Ohms 
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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  h a v e  open  c o l  l e c t o r  
o u t p u t  s tages  capab le  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  ou tpu t .  

5. S i g n a l  Rece ive rs :  The s i g n a l  r e c e i v e r s  shou ld  n o t  undu ly  l o a d  t h e  
mu1 t i  d r o p  b u s  and s h o u l d  n o t  r e q u i r e  m o r e  t n a n  40uA c u r r e n t  f r o m  t h e  
d r i v e r  a t  i n p u t  h i g h  (2.4V) n o r  s u p p l y  more t h a n  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 e v e l .  

I n t e r c o n n e c t i n g  Cab1 e  

Conductor  S i  ze 
Copper 
AWG #30 o r  l a r g e r  f o r  s o l i d  conduc to r  
AWG #28 o r  l a r g e r  f o r  s t r a n d e d  conduc to r  

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 p e r  1000 ft. p e r  conductor .  

S t r a y  c a p a c i t a n c e  
Capac i tance  between one w i r e  i n  a  c a b l e  and a1 1  
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  connected t o  
ground s h a l l  n o t  exceed 4 0 p F / f t .  and t h e  v a l u e  
s h a l l  be reasonab ly  u n i f o r m  o v e r  t h e  l e n g t h  o f  
t h e  cab le .  

Mutua l  p a i  r c a p a c i t a n c e  
Capac i tance 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 20pF / f t .  and t h e  v a l u e  
shou ld  be reasonab ly  u n i f o r m  ove r  t h e  l e n g t h  o f  
t h e  c a b l e .  
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Micropo l  i s  1015 D i sk  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. DS1-4 
2. HDLD 

Se lec t  appropi  a t e  d r i  ve 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  d a i s y  
cha in .  

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. 

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

1. HL Jumper 
2. DS-1,2,3 Se lec t  appropi  a t e  d r i v e  address 
3. M X  Open 
4. MH 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  
cha in .  

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. 

Required P re -w r i  t e  Compensation: none. ( I f  p r e - w r i t e  compensation i s  
wanted use 250 ns.) 
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MPI 0-51/52 D i s k  D r i v e  - -- 
Requi r e d  d r i  ve c o n f i g u r a t i o n  : 

Jumper 
S e l e c t  approp i  a t e  d r i v e  address 
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  
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  0.7A. 

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

Note: The FDC-I1 does n o t  p r o v i d e  D r i v e  S e l e c t  3 on p i n  6 o f  t n e  34 p i n  
c o n n e c t o r .  Thus t h i s  l i n e  m u s t  b e  d i s c o n n e c t e d  g o i n g  i n t o  t h e  d r i v e .  
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C a l d i s k  143M D i s k  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. JPR12 
14. JPR13 
15. JPR14 
16. JPR15 
17. JPR16 

Closed (DS = D i p  S w i t c h )  
Open 
Open 
Open 
Open 
Open 
Open 
J umpe r 
Open 
Open 
Jumper 
S e l e c t  a p p r o p i a t e  d r i v e  address  
Jumper 
Open 
Open 
Open 
Open 

I n s t a l  1 t n 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  .. 

Eacn d r i v e  r e q u i r e s  2 4  v o l t s  a t  1.5A and  5 v o l t s  a t  1.OA. 

Requ i red P r e - w r i t e  Compensation: none. 
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I n n o t r o n i c s  4101420 D i s k  D r i v e  -- 
-- 

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

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 l a c e s )  
Open ( 2  p l a c e s )  
Jumper 
Jumpered on l a s t  d r i v e  i n  system 
S e l e c t  a p p r o p r i a t e  d r i v e  address  

To u s e  t h e  Mode l  420 ( H a r d  S e c t o r )  D i s k  D r i v e  a s  a  S o f t  S e c t o r  D i s k  
D r i v e ,  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 s e t :  

Jumper 
Open 
Jumper 
Open ( 2  p l a c e s )  

Jumper t o  accep t  -5  v o l t  supp ly ,  o t h e r w i s e  
open t o  a c c e p t  - 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  
c h a i n .  

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 + 2 4  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 whe the r  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 i m u l t a n e o u s l y .  I f  CP/M o r  a  s i m i l a r  DOS i s  
used,  t h e . t o t a 1  c u r r e n t  i s  1.4A. T h i s  i s  b e c a u s e  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 tepper .  m o t o r  o n l y  when t h e  d r i v e  i s  seeking. I f  s o f t w a r e  
i s  used t h a t  can s i m u l t a n e o u s l y  seek on a1 1  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. 

Requ i red P r e - w r i t e  Compensation: 125 ns. 

*The model 410 d i s k  d r i v e s  a r e  sh ipped  f u l l y  c o m p a t i b l e  w i t h  t h e  FDC-11. 
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PerSci  277 D i sk  D r i v e  System --- 
The P e r S c i  277 d i s k  d r i v e  sys tem i s  a  sys tem composed o f  t w o  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  c o n n e c t o r  t o  t h e  h o s t  s y s t e m  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  c o n n e c t o r  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  FDC-I1 a re  shown below. 

Si gnal Ground 
FDC- I I P i n  No. P in  No. S i g n a l  

2  
4 
6 

Cut 
Cut 

12 
Cut 

18 
Cut 

2 0  
22 
5 0  
26 
28  

Cut 
Cut 

3 4 
3 6 
3 8 
4  0 
42 
44 
4 6 
48 

Cut 

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

1. Address  DIP, U-11: 
2. A-B 
3. D-BL 
4. E,F,G 
5. 3-2 
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 

o r  
AM-AN 

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  1  e f t  
Index 0  
Ready 0  
Spi nd l  e  motor  enabl e  
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 
Rernote e j e c t  1 
D i  r e c t i  on s e l e c t  
Step 
W r i t e  da ta  
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 o c k  

c o n n e c t  p i n  4 t o  11, and p i n  2 t o  13. 
Raw read da ta  
Se lec t  gate 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 
W i re-OR t h e  Index s i gna 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  

Sp ind le  motor  runs con t i nuous l y  
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I n n o t r o n i c s  4101420 D i s k  D r i v e  -- 
Required d r i v e  c o n f i g u r a t i o n * :  

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 l a c e s )  
Open (2  p l a c e s )  
Jumper 
Jumpered on l a s t  d r i v e  i n  sys tem 
S e l e c t  a p p r o p r i a t e  d r i v e  address  

To u s e  t h e  Mode l  420 ( H a r d  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  D i s k  
D r i v e ,  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 s e t :  

Jumper 
Open 
Jumper 
Open ( 2  p l a c e s )  
Jumper t o  accep t  - 5  v o l t  supp ly ,  o t h e r w i s e  
open t o  accep t  - 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  
c h a i n .  

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  .OtlA, 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  supp ly  depends on whe the r  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 i m u l t a n e o u s l y .  I f  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  b e c a u s e  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  seeking.  I f  s o f t w a r e  
i s  used t h a t  can s i m u l t a n e o u s l y  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 r e d  P r e - w r i t e  Compensation: 125 ns. 

*The model 410 d i s k  d r i  ves a r e  sh ipped  f u l  l y  c o m p a t i b l e  w i t h  t h e  FDC-I I. 



FDC- I I User Manual, Appendix C - - 

15. AP-AR 
16. AS-AT 
17. AU,AV,AW 
18. BA-BB 
19. BD-BE 
20. BF,BH,BJ 
21. BK-BM 

W i  re-OR t h e  Ready s i gna l  s 
Remote e j e c t ,  connects L and R t o g e t h e r  
Open 
Enable Index 1 
Seek complete  enable 
Open 
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  P e r S c i  nas  t w o  p h y s i c a l  d r i v e s  c o n n e c t e d  t o  one head 
p o s i t i o n e r ,  t h e  so f twa re  must 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. Otherwise 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 .  

If f a s t  seek i s  r e q u i r e d  (seek r a t e  l e s s  than t h e  s tandard 10 ms step),  
t h e  seek complete  l i n e  must be connected t o  an unused p i n  o f  I C  2D, and 
a 150 ohm 114 w a t t  r e s i s t o r  connected t o  +5 v o 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  s o f t w a r e  requirements.  

Add 150 ohm r e s i s t o r  
f o r  f a s t  seek. 

Required P r e - w r i t e  Compensation: 250 ns. 
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Qume DT-8 D i s k  D r i v e  ---- 
Required d r i v e  c o n f i g u r a t i o n :  

21. DS1-4 
22. B l ,  2, 3, 4 

Jumper 
Open 
Jumper 
Jumper 
Open 
Jumper 
Jumper 
T race  i n t a c t  
Trace i n t a c t  
Jumper 
Open 
Open 
Open (Jumper f o r  d o u b l e  s i d e d )  
Open 
Open 
Open 
Trace i n t a c t  
Open 
Trace i n t a c t  
Open 
S e l e c t  a p p r o p r i a t e  d r i v e  address 
Open 

I n s t a l  1 2 r e s i s t o r  t e r m i n a t o r  modules i n t o  t h e  l a s t  d r i v e  i n  t h e  d a i s y  
cha in .  

Each d r i v e  r e q u i r e s  2 4  v o l t s  a t  0.9A and 5 v o l t s  a t  1.1A. 

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



Shugar t  800/801 D i s k  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 
Open 
Open 
Jumper 
Trace i n t z c t  
Trace i n t a c t  
Trace i n t a c t  
S e l e c t  a p p r o p r i a t e  d r i v e  address 

Jumper on l a s t  d r i v e  i n  sys tem 
Jumper 
Open 
Open 
Trace i n t a c t  
Trace i n t a c t  
Open 
Jumper 
Jumper 
Open 
Jumper 
Open 

Each d r i v e  r e q u i r e s  24 v o l t s  a t  1.7A, + 5  v o l t s  a t  l.OA, and - 5  v o l t s  a t  
0.07A. N o t e :  Many p o w e r  s u p p l i e s  f o r  f l o p p y  d r i ' v e s  d o  n o t  h a v e  t h e  
r e q u i  r e d  c u r r e n t  capab i  1 i t y  f o r  2 o r  more Shugar t  d r i v e s .  

Requ i red P r e - w r i t e  compensat ion:  250 ns.  
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Siemens FDD 100-8D 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. RAD SEL 0-3 
2. RAD STEP 
3. "36" 
4. A 
5. "34" 
6. B 
7. RR 
8. "22" 
9. R I  

10. C 
11. "20" 

12. "24" 
13. L  
14. J  
15. K 
16. "18" 
17. M 
18. SS 
19. HS 
20. S  
21. U 
22. R 
23. H 
24. "16" 
25. E 
26. V 
27. "12" 
28. G 
29. H 
30. F 

Se lec t  app rop r i a t e  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 l  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 i 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 ,  l o c a t e  I C  4D, a  7402. Cu t  t r a c e  
coming f r om p i n  4. Next, l o c a t e  I C  4E (no rma l l y  t h e r e  should  n o t  be an 
IC i n  t h i s  l o c a t i o n ) .  I n s t a l l  a  jumper w i r e  f rom p i n  12 o f  I C  4E t o  t h e  
" R I M  pads on  t h e  p.c. board .  T h i s  change a c c o m m o d a t e s - t n e  NEC 
c o n t r o l  l e r .  -- 
Required P r e - w r i t e  Compensation: 250 ns. 
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Remex 2000/4000 D i sk  D r i  ve -- 
Required d r i v e  c o n f i g u r a t i o n :  

1. 2s 
2. DC 
3. C 
4. D 
5. DS1-4 
6. lB ,  2B, 3B, 4B 
7. S l y  2, 3 
8. TS-FS 
9. 4000/4001 

10. DL 
11. S 
12. R 
13. I 
14. X 
15. B 
16. A 
17. HL 
18. Z 
19. DS 
20. Y 
21. R I  
22. RR 

Jumper 
Open 
Jumper 
Open 
Se lec t  app rop r i a t e  d r i v e  address 
Open 
S2 
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  2 4  v o l t s  a t  0.6A, + 5  v o l t s  a t  l.OA, and - 5  vo1 t s  a t  
0.05A. 

Required P r e - w r i t e  Compensation: 250 ns. 
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MFE 500/700 Disk 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. SE1,SEZ 
2. SE3 
3. L - 1  
4. L-2 
5. L-3 
6. DL-0 
7. DS- 1 t h r ~  DS-4 
8. HL3, HL5 
9. HL1, HL2, HL4 

10. RR 
11. RIS 
12. J-4 
13. 5-6 
14. 5-7 
15. DLO, DL1 
16. DL2, DL3 
17. PRU 
18. PRL 
19. 5-5 
20. LC2, PS6 
21. PS2, LC6 
22. SS1, SS2 
23. SS3, SS4 
24. W P l  
25. WP2 

Open 
Open 
Jumper 
Open 
Open 
Don ' t care  
Sel e c 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 

On l y  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  s h o u l d  have 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  l ed .  

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. 

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



FDC-I1 A p p l i c a t i o n  Note 

Subject  : S e a t t l e  Computer Products 8086 CPU Board 

Due t o  t h e  t i m i n g  r e q u i r e m e n t s  o f  t h e  uPD765 and t h e  8257 i t  i s  n o t  
p o s s i b l e  t o  r u n  t h e  FDC-I I a t  8 M H z  w i t h o u t  a d d i n g  a  w a i t  s t a t e  t o  a1 1  
I / O  ope ra t i ons  on t h e  FDC-11. The FDC-I1 has a  w a i t  s t a t e  generator  t h a t  
i s  n o r m a l l y  used f o r  t h e  on b o a r d  b o o t s t r a p  E P R O M .  I f  t h e  b o o t s t r a p  
E P R O M  i s  n o t  used i t  i s  p o s s i b l e  t o  use t h i s  w a i t  s t a t e  g e n e r a t o r  f o r  
FDC-I1 1/0 operat ions.  Th i s  r e q u i r e s  t h e  f o l l  o w i n g  m o d i f i c a t i o n :  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  6D. P u t  a  j u m p e r  be tween p i n  9 o f  I C  6D 
and p i n  5 o f  I C  2C. T h i s  w i l l  add a  w a i t  s t a t e  on any I / @  o p e r a t i o n  on 
t h e  FDC-11. 


