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S E C T I O N  1 

I N T R O D U C T I O N

G E N E R A L

T h i s  m a n u a l  p r o v i d e s  i n f o r m a t i o n  o n  t he  de  

t h e o r y  of  o p e r a t i o n  i n f o r m a t i o n  f o r  t h e  M o d  

( F i g u r e  1-1) .

S C O P E

T h e  c o n t e n t s  of  t h i s  m a n u a l  a r e  i n t e n d e d  

to b e  u s e d  f o r  c u s t o m e r  i n t r o d u c t i o n  to t he  

d i s k  d r i v e ,  a s  a t r a i n i n g  d o c u m e n t  f o r  

c u s t o m e r  e n g i n e e r s  r e q u i r i n g  d e t a i l e d  

t h e o r y  o f  o p e r a t i o n  i n f o r m a t i o n  a n d  f o r  

i n s t a l l a t i o n  a n d  m a i n t e n a n c e  i n f o r m a t i o n .

D E S C R I P T I O N

T h e  d i s k  d r i v e  is a l o w - c o s t ,  r a n d o m  

a c c e s s  s t o r a g e  d e v i c e , w h i c h  u s e s  a 

f l o p p y  d i s k  a s  t he  s t o r a g e  m e d i u m .  T h e  

s i n g l e ,  r e m o v a b l e  d i s k  c a r t r i d g e  wi l l  

s t o r e  up  to 6. 4 m e g a b i t s  o f  d o u b l e - d e n s i t y  

u n f o r m a t t e d  d a t a ,  3. 2 m e g a b i t s  o f  s i n g l e -  

d e n s i t y  d a t a ,  o r  1. 94 m e g a b i t s  u s i n g  t he  

c o m p a t i b l e  I B M  s y s t e m  3740 f o r m a t .  T h e  

d i s k  d r i v e  i s  a l s o  c o m p a t i b l e  w i t h  t he  I BM 

s i z e  a n d  w’e i g h t ,  i n s t a l l a t i o n  c a n  b e  a c c o i  

l o c a t i o n  o r  o r i e n t a t i o n .  F o r  d a t a  a c c e s s i n

c r i p t i o n ,  c a p a b i l i t i e s ,  o p e r a t i o n ,  a nd  

1 F D D  1 0 0 - 8 D  F l o p p y  D i s k  D r i v e

F i g u r e  1-1 .  F l o p p y  D i s k  D r i v e  
M o d e l  F D D  1 00 - 8D

S y s t e m  32 f o r m a t .  B e c a u s e  of  i t s  s m a l l  

n p l i s h e d  in a l m o s t  a n y  c o n v e n i e n t  

I t h e  d i s k  i s  d i v i d e d  into 77 t r a c k s ,  a nd

1 - 1



e a c h  t r a c k  can be subdiv ided  into as  m a n y  as  32 s e c t o r s .  A s t e p p e r  m o t o r  p o s i t io n s  

the r e a d / w r i t e  head at the t r a c k  to be  a c c e s s e d .  Index and s e c t o r  h o le s  punched into 

the d i sk  a r e  s e n s e d  p h o t o e l e c t r i c a l ly  to produce  s e c t o r  and index p u ls e s  that p erm it  

a c c e s s i n g  the individual s e c t o r s  of  a track .  When the opt ional w r i t e - p r o t e c t  s lo t  in 

the p r o te c t iv e  e n v e lo p e  is u n c o v e r e d  the w r i t e - p r o t e c t e d  condit ion  is  s e n s e d  p h o to ­

e l e c t r i c a l l y ,  and w r i t e  o p e r a t io n s  a r e  inhibited.

Up to eight  d r iv e s  can  be in ter fac ed  to a s in g le  host  c o n t r o l l e r .  The c o n t r o l l e r  

co n tro ls  d i s k  dr ive  s e l e c t i o n ,  head lo a d in g ,  t rack  a d d r e s s i n g ,  and r e a d / w r i t e  data  

t r a n s f e r s .

When a d i s k  c a r tr id g e  is  in s e r t e d  and the a c c e s s  door  is c l o s e d ,  the d r iv e  sp indle  

ro ta te s  the d isk  at 360 rev o lu t io n s  per  m inute .  When s e l e c t e d ,  the dr ive  a c c e p t s  

a head load c o m m a n d ,  ca u s in g  the r e a d / w r i t e  head to be load ed  to the d isk .  With  

the d r iv e  s e l e c t e d ,  s e c t o r / i n d e x  p u l s e s ,  w r i t e - p r o t e c t  s t a t u s ,  t rack  00 p os i t ion  

s t a t u s ,  and a r e a d / w r i t e  r ea d y  s ta tus  is  supplied  to the c o n tr o l l e r .  At the d e s i r e d  

t r a c k ,  a data t r a n s f e r  o p e r a t io n  is  p er fo rm ed ;  r e a d - to  the  c o n t r o l l e r ,  w r i t e - f r o m  

the c o n t r o l l e r ,  depending on  the s ta te  of  the w r i t e  com m and .

D uring  a w r i t e  o p era t io n  (d isk  not w r i t e - p r o t e c t e d ) ,  w r i te  data is input to the  w r i te  

c i r c u i t s .  F o r  e a c h  w r i t e  data pu lse  r e c e i v e d ,  a f lux r e v e r s a l  is r e c o r d e d  on the 

disk  b y  the  r e a d / w r i t e  head.

During a read  o p e r a t io n ,  ea ch  r e c o r d e d  flux r e v e r s a l  is  s e n s e d  by  the r e a d / w r i t e  

head,  co n v er te d  to a raw data p u lse  and supplied  to the c o n t r o l l e r .

A p p l ica t io n s  for  the F lo p p y  D isk  D r iv e  include:

•  Key E n tr y  S y s t e m s

•  P o i n t - o f - S a l e  R e c o r d in g  S y s t e m s

•  Word P r o c e s s i n g  S y s t e m s

•  B atch  T e r m i n a l  Data S torage

•  S m a l l  B u s i n e s s  S y s t e m s  Data S torage

•  M i c r o p r o g r a m  Loading  and E r r o r  Logg ing

•  M in ic o m p u te r  P r o g r a m s  and A u x i l i a r y  Data S to ra g e
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The d r iv e  p r o v id e s  random  a c c e s s i n g  o f  data with g r e a t e r  p e r f o r m a n c e  and 

r e l ia b i l i t y  and is  an e x c e l l e n t  a l t e r n a te  product  to paper  tap e ,  r e e l - t o  - r e e l  t a p e s ,  

card  eq u ip m en t ,  c a s s e t t e s ,  and c a r t r id g e  d r iv e s .

DISK CARTRIDGE

The d is k  c a r tr id g e  is  an 8 - i n c h - s q u a r e  p la s t ic  p r o te c t iv e  e n v e lo p e ,  in w hich  the 

f loppy d isk  is s e a le d .  The p r o te c t iv e  e n v e lo p e  conta ins  a p e r t u r e s  for  sp indle  l o a d ­

ing,  head co n ta c t ,  s e c t o r / i n d e x  d e te c t i o n ,  and optional  w r i t e - p r o t e c t  d e te c t io n ,

( s e e  F i g u r e  1 -2) .

The r e c o r d in g  m e d ia  is a m a g n e t i c - o x i d e - c o a t e d  f loppy (f lex ib le )  m y l a r  d isk  s e a le d  

within  the p la s t i c  en v e lo p e  for p r o te c t io n ,  s e l f - c l e a n i n g ,  and e a s e  of  handling.  The  

d isk  should be handled and s to r e d  in c l e a n  e n v ir o n m e n t s ,  f r e e  f r o m  m a g n e t ic  

in f lu e n c e s .

F i g u r e  1-2.  F lo p p y  D i s k  and P r o t e c t i v e  E nvelope
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At no t im e  should  the s u r f a c e  of  the m e d i a  b e  to u ch ed ,  o r  the s u r fa c e  of  the 

en v e lo p e  be  w r i t t e n  on. When not in u s e ,  the d i s k  c a r tr id g e  should be re turned  

to its  p r o t e c t i v e  s t o r a g e  en ve lope .

F o r  r e l ia b le  o p e r a t io n ,  f loppy  d i s k s  should  be  s ta b i l i z e d  in the s a m e  e n v ir o n m en t  

a s  the us in g  d isk  d r i v e s ,  for  a p er iod  of  at l e a s t  f ive  m i n u t e s ,  p r io r  to in s ta l la t ion .  

T he r e c o m m e n d e d  floppy d i s k  m e e t s  the r e q u ir e m e n t s  o f  the fo l low ing  docum ents:

X 3 1 3 8 / 7 7 - 1 1 8  A m e r i c a n  Nat ional  Standard fo r  S in g le  Sided
U nform atted  F l e x i b l e  D i s k  C a r tr id g e .

G A 2 1 -9 1 9 0  IBM O n e - S id e d ,  O r ig in a l  E quipm ent  Manufacturing
Informat ion .

E C M A /T C  1 9 / ? 7 / l 6  Data  In terch ange  on 200 m m  D i s k  C a r tr id g e s  us ing
double f r e q u e n c y  r e c o r d in g  at 1 3 ,2 6 2  ftprad on one  
s ide .

F lo p p y  d i s k  c h a r a c t e r i s t i c s  a r e  l i s t e d  in T ab le  1-1.

T able  1-1.  F lo p p y  D is k  C h a r a c t e r i s t i c s

F u n ct ion C h a r a c t e r i s t i c s

D i s k  Type ANSI Standard

D i s k  D i a m e t e r 7. 88 in ch es

D i s k  T h ic k n e s s 0. 003 inch

Rotat ional Speed 3 60 rpm

R otat ional P e r i o d 166. 67 m s

A v e r a g e  L a te n c y 83. 33 m s

T r a c k s 77

T r a c k  D e n s i ty 48 tpi

Bit  D e n s i ty 3268 bpi ( s ing le  dens ity )  
6536 bpi (double dens i ty )

Note: F o r  m i n i m u m  runout the f loppy d isk  should  be loaded whi le  the sp indle  is 
turning.
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R E C O R D I N G  F O R M A T

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

a n d  s e c t o r  o r g a n i z a t i o n  of  d a t a  Is d e p e n d e n t  o n  t he  f o r m a t .

E n c o d i n g  S c h e m e

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

d e n s i t y  r e c o r d i n g ,  e a c h  b i t  c e l l  Is 2 m i c r o s e c o n d s  w i d e ,  In s i n g l e - d e n s  Ity r e c o r d ­

i ng ,  e a c h  b i t  c e l l  Is 4 m i c r o s e c o n d s  w i d e  ( s e e  F i g u r e  1-3) .

T r a c k  F o r m a t

T h e  f l o p p y  d i s k  c o n t a i n s  77 t r a c k s .  T h e  f i r s t  ( o u t s i d e )  t r a c k  is t r a c k  0 0 ,  a n d  t h e  

l a s t  ( I n s i d e )  t r a c k  Ls 76. D u r i n g  t h e  w r i t e  o p e r a t i o n ,  a n  e r a s e  co l l  in t h e  

r e a d - w r l t e  h e a d  e r a s e s  t h e  o u t s i d e  e d g e s  of  the  d a t a  j u s t  w r i t t e n ,  n a r r o w i n g  the 

d a t a  t r a c k .  In  t h i s  m a n n e r ,  a  g u a r d  b a n d  Is e s t a b l i s h e d  to p r o t e c t  t he  d a t a  f r o m  

a d j a c e n t  t r a c k  c r o s s t a l k  w h e n  r e a d i n g .

-► 1  CELL 
12 mSEC

-* - (5 0 '0  KBS)

1 1 0 0 I 0 1 1 1 0 0 1

WRT DATA FT
- ► ]  2 mSEC f— -

I I
I I
I I

j u i m j  u if
CLOCK CLOCK DATA DATA DATA 

DOUBLE-DENSITY ENCODING (MFM)

CLOCK DATA

- BIT CELL 
4 iuSEC

(250 KBS)

1 1 0 0 0 1

I i i ! i i

WRT DATA i n n n n r ¥ u n n r
j2 mSEC h -  CLOCK DATA CLOCK CLOCK CLOCK

SINGLE-DENSITY ENCODING (FM)

CLOCK DATA CLOCK

F i g u r e  1-3.  S in g le  and Double D e n s i t y  Encoding
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S e c t o r  F o r m a t

The n u m b e r  o f  s e c t o r s  In e a c h  tra ck  Is d e t e r m i n e d  by the a p p l ica t ion ,  and can  

ran ge  f r o m  1 to 32 ,  depending on w h e th e r  the  s o f t - s e c t o r  o r  h a r d - s e c t o r  f loppy  

d is k  is  b e in g  used.

When soft  s e c t o r  o p e r a t io n  is  r e q u ir e d ,  on ly  one index hole is punched in the f loppy  

disk.  With this  d i s k ,  the  c o n t r o l l e r  u s e s  the index p u lse  to def ine  the  s e c t o r s .

When hard s e c t o r  o p e r a t io n  is  r e q u ir e d ,  the f loppy d isk  used conta ins  the index  

hole  plus 32 s e c t o r  h o le s  s p a c e d  eq u id is tan t  around the d i s k  ( s e e  F i g u r e  1-2).

T h e  index  hole is  punched m id w a y  b e tw e e n  s e c t o r  h o le s  31 and 0. The d o u b l e - 

pu lse  of  s e c t o r  31 and index a l e r t s  the c o n t r o l l e r  that the next pu lse  s ta r t s  s e c t o r  0. 

The index  and s e c t o r  h o le s  a r e  s e n s e d  p h o t o e l e c t r i c a l l y , prov id ing  the p u l s e s  s u p ­

plied  to the c o n tr o l l e r .

S e c t o r  Content

T h e  fo r m a t  of  e a c h  s e c t o r  is d e te r m in e d  by the applicat ion .  N o r m a l l y ,  p r e a m b le s  

and p o s ta m b l e s  contain ing a s t r e a m  of coded  b y tes  a r e  w r i t t en  at the beg inning  and 

end of  each  s e c t o r ,  to prov ide  data syn ch ron iza t ion .  F o l lo w in g  the p r e a m b le  of  

e a c h  n ew  t r a c k ,  an id en t i f i ca t ion  (ID) f ie ld  is w r i t ten  contain ing the t r a c k  and s e c t o r  

n u m b e r s .  F o l lo w in g  the ID f i e l d ,  data b y te s  a r e  writ ten .

3 2 - S e c t o r  F o r m a t

T h i s  f o r m a t  is not the m o s t  e f f ic ien t  OEM f o r m a t  due to the n u m ber  of  gaps  

re q u ir ed  b e tw e e n  data r e c o r d s .  The IBM 3740 fo r m a t  r e q u ir e s  even  m o r e  gaps  

but is  a c c e p te d  as  the m o s t  com p at ib le .  A typ ica l  3 2 - s e c t o r  fo r m a t  is shown in 

F i g u r e  1-4.

SECTOR SECTOR

PREAMBLE DATA RECORD POSTAMBLE

F i g u r e  1-4 .  3 2 - S e c t o r  F o r m a t
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I B M  3 740 F o r m a t

T h e r e  a r e  t wo  I B M  3740  f o r m a t s ;  D a t a  S e t  L a b e l  a n d  T r a c k .  T h e  d i s k  d r i v e  is 

c o m p a t i b l e  to b o t h  f o r m a t s .

T r a c k  00 c o n t a i n s  o n l y  D a t a  S e t  L a b e l s  t h a t  i d e n t i f y  t he  t y p e  o f  i n f o r m a t i o n  s t o r e d  

in t r a c k s  01 t h r o u g h  7 6. T r a c k s  01 t h r o u g h  73,  75 ,  a n d  76 a r e  a l l o c a t e d  26 s e c t o r s ,  

e a c h  c o n t a i n i n g  128 d a t a  b y t e s .  A d a t a  s e t  m a y  b e  o n e  o r  m o r e  s e c t o r s ,  i n c l u d i n g  

o v e r f l o w  to o t h e r  o n - l i n e  d i s k  d r i v e s .  I n  t h e  d r i v e ,  o n l y  t r a c k s  01 t h r o u g h  73 a r e  

n o r m a l l y  u s e d .  T r a c k  74 a n d  75 a r e  r e s e r v e d  as s p a r e s  to b e  u s e d  w h e n  o t h e r  

t r a c k s  b e c o m e  f l a w e d ,  t r a c k  76 i s  n o t  u s e d .  T h e  I B M  3740  f o r m a t  i s  s h o w n  in 

F i g u r e  1 - 5 .  F o r  d e t a i l e d  i n f o r m a t i o n  o n  t h e  I B M  3740 d a t a  f o r m a t  a n d  i n i t i a l i z a t i o n  

r e f e r  to I BM  P u b l i c a t i o n  G A 2 1 - 9 1 9 0 .

166-2/3 MSEC

J— LOPTICAL INDEX

TRACK FORMAT

BYTES

J— L
POST
INDEX

SECTOR 1 SECTOR 26 TR AIL IN G  GAP
247 BYTES OF HEX FF OR 00

73 188 188 247 (VARIES WITH TOL)

POST INDEX FIELD FORMAT

BYTES 40 6 1 26 !

HEX VALUE FF OR 00 00 FF OR 00 j

INDEX ADDRESS MARK 
HEX FC DATA BIT PATTERN 
HEX D7 CLOCK BIT PATTERN

BYTES

ID
FIELD

GAP FF 
OR 00 DATA FIELD GAP FF 

OR 00

13 1 1 137 27

BYTES 

HEX VALUE

BYTES 

HEX VALUE

DATA FIELD FORMAT

ID FIELD FORMAT

6 1 1 1 1 1 2

00 FE 00 00 CRC

CYCLIC REDUNDANCY 
CHECK CHARACTERS

t L  SECTOR NUMBER IN BINARY 
TRACK NUMBER IN BINARY

L  ID ADDRESS M ARK HEX C7 CLOCK BIT PATTERN

6 1 128 2

00 FB DATA CRC

I DATA ADDRESS M ARK HEX C7 CLOCK BIT PATTERN

F ig u r e  1-5. IBM 3 740 Frc
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DISK DRIVE A SS E M B L Y

T he d is k  d r iv e  a s s e m b l y  can be in s ta l l e d  in a s tandard  19 - in ch  RETMA rack; two 

h o r iz o n ta l ly ,  o r  four v e r t i c a l l y .  The d r iv e  can a l s o  be mounted  in a ta b le - to p  for  

top loading a p p l ica t io n s .

The d isk  d r ive  c o m p r i s e s  th ree  m a j o r  a s s e m b l i e s -

•  P r in te d  C ircu i t  Board  (E le c t r o n ic s )

•  Main  D eck  A s s e m b l y

•  C a r r i e r  A s s e m b l y

P r in te d  C ircu i t  Board

A l l  e l e c t r o n ic  c i r c u i t r y  requ ired  to co n v er t  the d ig i ta l  data input and output to 

and f r o m  ana log  data for  the r e a d / w r i t e  head and head pos i t ion ing  in form at ion  is  

contained on one c i r c u i t  board .  I n te r fa ce  and DC c o n n e c t o r s  can be provided .  

L o g ic  is  T T L  with  s e l e c t e d  d i s c r e t e  and IC C om ponents .  The e l e c t r o n i c s  p e r fo r m  

the fo l low ing  functions:

•  Read Chain

•  W rite  Chain

•  R ead y  G e n e ra t ion

•  Index D e te c t io n

•  S tep p er  M o to r  Control

•  In ter face  D r i v e r s  and R e c e i v e r s

•  W r i t e - P r o t e c t  (Option)

•  I n d e x /S e c t o r  S e p a r a to r  (Option)

•  FM Data S ep a r a to r  (Option)

•  B inary  S e le c t  (Option)
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M a i n  D e c k  A s s e m b l y

T h e  m a i n  d e c k  a s s e m b l y  i s  t h e  p r i n c i p a l  s u p p o r t i n g  a s s e m b l y  a nd  c o n t a i n s  t he  

f o l l o w i n g  s u b a s s e m b l i e s ;

D r i v e  S y s t e m

P o s i t i o n i n g  S v s t e m

R e a d  W r i t e  S vs t e rn

D i s k  C a r t r i d g e  G u i d e  
a n d  E j e c t o r

O p t i c a l  S e n s i n g

- S p i n d l e  D r i v e  m o t o r ,  d r i v e  b e l t  a n d  p u l l e y  to 
r o t a t e  s p i n d l e  a t  360 r p m .

- S t e p p i n g  m o t o r ,  l e a d  s c r e w  a n d  c a r r i a g e ,  h e a d  
p r e s s u r e  a r m  a n d  p r e s s u r e  pad  to a c c u r a t e l y  
d r i v e  a n d  p o s i t i o n  t h e  r e a d  w r i t e  h e a d  to t he  
d e s i r e d  t r a c k .

- S i n g l e - g a p  m a g n e t i c  r e c o r d i n g  h e a d  w i t h  t u n n e l  - 
e r a s e  o r  s t r a d d l  e - e r a s e  f e a t u r e .  R e a d / w r i t e  
h e a d  is c o n t a c t  t y p e .

- P r o v i d e s  p o s i t i v e  p o s i t i o n i n g  a n d  l o c k i n g  o f  d i s k  
c a r t r i d g e  a l l o w i n g  p r o p e r  p l a c e m e n t  of  t he  d i s k  
c o n e .  S p r i n g - l o a d e d  e j e c t i o n  p r o v i d e s  f a s t ,  
p o s i t i v e  d i s k  c a r t r i d g e  r e m o v a l .

- I n d e x  a n d  w r i t e  - p r o t e c t  s e n s i n g  by  i n d e p e n d e n t  
L E D  and  p h o t o t r a n s i s t o r  s e n s i n g  c i r c u i t s .  A l s o  
t r a c k  00 s e n s i n g .

C a r r i e r  A s s e m b l y

T h e  c a r r i e r  a s s e m b l y  is a s e c o n d a r y  f r a m e  w h i c h  p i v o t s  f r o m  t he  m a i n  d e c k  

a s s e m b l y  a n d  i n c l u d e s  t he  f o l l o w i n g  s u b a s s e m b l i e s ;

•  D i s k  C e n t e r i n g  C o n e  - P r e c i s e l y  c e n t e r s  a n d  g r i p s  t he  f l o p p y  d i s k  to t he
s p i n d l e .

•  H e a d  L o a d  M e c h a n i s m  - S o l e n o i d ,  h e a d  p r e s s u r e  a r m  a n d  pad.  E x e r t s
a n d  s u s t a i n s  f o r c e ,  by  t h e  s p r i n g - l o a d e d  p r e s s u r e  
p a d ,  to c o n s t r a i n  t h e  d i s k  c a r t r i d g e  to t he  p l a t t e n  
a n d  t he  r e a d ,  w r i t e  h e a d .

A c c e s s  Handle . P u s h b u t t o n  l a t c h  r e l e a s e  m e c h a n i s m .  A l s o  
r e l e a s e s  s p r i n g - l o a d e d  l o c k  to d i s c h a r g e  d i s k  
c a r t r i d g e .

O P T I O N S - F E A T U R E S

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

b i l i t i e s ,  o r  m a y  be  o r d e r e d  to i n c l u d e  a ny  o r  a l l  a v a i l a b l e  o p t i o n s .  E a c h  o p t i o n
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o f f e r s  unique op era t in g  f e a t u r e s .  S e v e r a l  opt ions  have c o n n e c t io n s  d e s ig n e d  into 

the m a i n  printed c i r c u i t  b o a r d ,  f o r  l o w - c o s t  c u s t o m e r  en h an cem en t .

W r i t e - P r o t e c t

The w r i t e - p r o t e c t  f ea tu re  p r o v id e s  a w r i t e - i n h i b i t  funct ion  when a w r i t e - p r o t e c t  

f loppy d isk  c a r t r id g e  i s  used .  The s t o r e d  data is p r o tec ted  on ly  if the c a r tr id g e  

w r i t e - p r o t e c t  s lo t  is  p r e s e n t .  With the s lo t  c o v e r e d ,  al l  w r i te  funct ions  are  

enabled.

B in ary  S e l e c t

The  B inary  S e l e c t  opt ion p e r m i t s  any one  o f  up to eight d isk  d r iv e s  to be s e l e c t e d .  

With the  opt ion i n s t a l l e d ,  S E L E C T  l i n e s  a r e  not d ed ica ted  but a r e  used  to conta in  a 

b in ary  s e l e c t  code.  The S E L E C T  0 l in e  i s  u sed  to e n a b l e / d i s a b l e  unit s e l e c t i o n ,  

w h i le  the S E L E C T  1, S E L E C T  2,  and S E L E C T  3 l i n e s  conta in  a b inary  code b e tw e e n

0 and 7. When the S E L E C T  0 l ine  is  low ( true) ,  a d e c o d e r  in the B in a r y  S e l e c t  

opt ion  lo g i c  d e c o d e s  the s e l e c t  code  f r o m  the c o n tr o l l e r .

Radial  S e l e c t

In the b a s i c  co n f ig u ra t io n ,  the  d isk  d r iv e  d oes  not  a c c e p t  c o m m a n d s  f r o m  the  

c o n t r o l l e r ,  and d o es  not supply  s ta tu s  s ig n a l s  to the c o n t r o l l e r ,  until  s e l e c t e d .

The p u rp o se  of  this  opt ion  is  to a l l o w  c o m m a n d s  to be  a c c e p t e d  and s ta tus  s ig n a l s  

to be  s u p p l ied ,  e a c h  o v e r  s e p a r a te  l i n e s ,  without the dr ive  s e l e c t e d .  The fo l low ing  

s ig n a l s  can  be  op t ion a l ly  con f igured  for  radia l  operat ion:

•  S T E P  and S T E P  IN (Step C ommand)

HDLD (Head Load C ommand)

•  READ Y  (Ready Status)

•  INDEX and SEC TO R  (Index and S e c to r  P u l s e s )

When ded ica ted  l i n e s  a r e  provided  for  t h e s e  s i g n a l s ,  the d i s k  d r iv e  n eed  not be  

s e l e c t e d  b y  the  c o n t r o l l e r .  E a c h  l ine  m u s t  be  a s s i g n e d  a s e p a r a t e  pin n u m b e r  on 

the in t e r fa c e  con n ec tor .  S pare  pins a r e  provided  fo r  this  purpose .
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The unit is m o d i f i e d  for  Radia l  S e l e c t  o p e r a t io n  b y  changing ju m p e r s  betw een  the  

e x i s t in g  e tch  pads.  The e tch  pads a r e  loc a te d  on the m a in  printed c i r c u i t  board.

Hard S e c t o r

In the b a s i c  con f igu ra t ion ,  the use  of a hard s e c t o r  d isk  c a u s e s  the INDEX l ine  to 

produce  one  index  p u lse  and 32 s e c t o r  p u l s e s  per  each  d is k  revolution .

With the Hard S e c to r  option in s ta l l e d ,  the index  and s e c t o r  p u l s e s  a r e  s ep a ra ted  

and suppl ied  to the c o n t r o l l e r  on independent  INDEX and SECTOR l i n e s .

1 6 /8  S e c t o r

When the Hard S e c t o r  opt ion  is in s ta l l e d ,  the addit ion  o f  the 16 /8  S ec to r  option  

p ro v id es  a 2 -b i t  b in a ry  counter  that counts down the 32 s e c t o r  p u l s e s  f r o m  a hard-  

s e c t o r  d isk .  Th is  countdown p e r m it s  each  t r a c k  to be div ided  into 16 o r  8 s e c t o r s ,  

in s tead  o f  32 s e c t o r s .  The output of  the f i r s t  s ta g e  (16 s e c t o r s ) ,  o r  the second  

s ta g e  (8 s e c t o r s )  is  con n ected  to the SECTOR output l ine  to the co n tr o l l e r .

Auto E r a s e

The e r a s e  tu r n -o n  and tu rn -o f f  d e la y s  a re  in tern a l ly  con tro l led  by the  E r a s e  lo g ic .  

When the c o n t r o l l e r  a c t iv a te s  W RITE,  the leading  edge  of WRITE in i t ia tes  a 

2 0 0 - m i c r o s e c o n d  e r a s e  tu rn -o n  delay; the t ra i l in g  edge  of WRITE in i t ia te s  a 

5 3 0 - m i c r o s e c o n d  e r a s e  tu rn -o f f  delay.  If the s t r a d d l e - e r a s e  conf igurat ion  is  u sed ,  

a s t r a d d l e - e r a s e  head m u s t  be  in s ta l led .  This opt ion  r e m o v e s  the t im e  d e lays .  

P a d s  a r e  prov ided  for  in s ta l la t ion  of  this  option.

Data S e p a r a to r  (FM only)

In the b a s i c  con f igu ra t ion ,  the RAW DATA l ine  to the c o n t r o l l e r  prod u ces  a pu lse  

fo r  ea ch  f lux r e v e r s a l  read  f r o m  the disk.  C o n s e q u e n t ly ,  the RAW DATA input 

conta ins  both c lo ck  and data p u l s e s .  F o r  this  r e a s o n ,  the c o n t r o l l e r  m u s t  have  

c i r c u i t s  that s e p a r a te  the c lo c k  and data p u l s e s .

The  Data S e p a r a to r  option is in s ta l le d  for  the d i s k  d r ive  to o p e r a te  in the s i n g l e ­

d e n s i t y  encod ing  m o d e  (FM) only.  When i n s t a l l e d ,  this  option s e p a r a t e s  the data 

and c lo c k  p u ls e s  input o v e r  the RAW DATA line .  Data p u l s e s  are  supplied  to the
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c o n t r o l l e r  o v e r  an FM S E P  DATA l i n e ,  and s y n c h r o n iz e d  c lo c k  p u ls e s  o v e r  an 

FM  S E P  CLK line .  P r o p e r  op era t io n  o f  the  Data S ep a r a to r  option is b a s e d  on a 

fo rm a t  with no m i s s i n g  c lo ck  p u ls e s .

Auto Head Load

In the b a s i c  con f ig u ra t io n ,  the r e a d / w r i t e  head Is a u to m a t i c a l l y  loaded when the  

unit is  s e l e c t e d ,  and is a u to m a t i c a l l y  unloaded when the unit Is d e s e l e c t e d .  A l t e r n a

t i v e l y ,  the unit m a y  be  con f igured  to load the head in r e s p o n s e  to a HDLD com m an d  

f r o m  the c o n tr o l l e r .

A c t iv i t y  Indicator

In the b a s i c  con f igu ra t ion ,  the a c t iv i ty  Indicator  is on when the dr ive  Is s e l e c t e d .

The A c t iv i ty  Indicator  opt ion  p rov id es  a m e a n s  of subst itut ing  for  the S E LEC T  

s ta tus  s i g n a l ,  one of  the fo l lowing  s ta tus  s ign a ls :

•  HEAD LOAD

•  RDY

E tch  pads a r e  provided  on the m a in  printed  c i r c u i t  board  to o p t ion a l ly  OR e i th er

of the above  s ig n a l s  with IN USE.

P C B  A s s e m b l y  Opt ion Conf igurat ions

The m a in  printed c i r c u i t  board  can be supplied  in a b a s i c  configurat ion  o r  with the  

optional con f igu rat ion  including Hard S e c t o r  and Data S ep a ra to r .

SPECIFICATIONS

A c o m p r e h e n s i v e  l i s t  o f  pr in c ipa l  s p e c i f i c a t io n s  a r e  provided  in Table  1-2. The  

l i s t  d e f in es  both s i n g l e - d e n s i t y  and d o u b l e - d e n s i t y  c h a r a c t e r i s t i c s ,  both d isk  d r iv e  

and in te r fa c e  lo g i c  l e v e l s ,  and al l  p h ys ica l  and e l e c t r i c a l  p a r a m e t e r s .
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Table  1-2.  P r i n c ip a l  S p e c i f i c a t io n s

F u n c t i o n C h a r a c t e r i s t i c s

S i n g l e  - D e n s i t y D o u b l e  - D e n s  i ty

D i s k  T y p e A NSI S t a n d a r d ANSI  S t a n d a r d

S t o r a g e  C a p a c i t y  
(Unfo r m a t t e d )  

P e r  D i s k  
P e r  T r a c k

3. 2 m e g a b i t s  
4 1 . 7  k i l o b i t s

6. 4 m e g a b i t s  
83.  4 k i l o b i t s

T r a c k s 77 77 <r.c

T r a c k  D e n s  i ty 48 T r a c k s  P e r  I n c h 48 T r a c k s  P e r  I n c h

R e c o r d i n g  D e n s i t y  
T r a c k  00 ( O u t s i d e )

T r a c k  76 ( I n s i d e )

1836 b p i  
(3672 fci )  

3 2 68 b p i
( 6536 fc i )

3672  b p i  
(3672  fci )  

6 536  bpi
(6536  f c i )

R e c o r d i n g  M e t h o d F M M F M

R o t a t i o n a l  S p e e d 3 60 r p m  ±2.  5% 3 60 r p m  ±2.  5%
\ y>r-r :1 '

83.  33 m i l l i s e c o n d s  
175.  6 m i l l i s e c o n d s

R o t a t i o n a l  L a t e n c y  
A v e r a g e  
M a x i m u m

83.  33 m i l l i s e c o n d s  
175.  6 m i l l i s e c o n d s

S i n g l e  - D e n s i t y D o u b l e  - D e n s i t y

A c c e s s  T i m e
T r a c k - t o  - T r a c k  
T r a c k  0 - T r a c k  76 
38 - T r a c k  M o v e  
S e t t l i n g  T i m e

H e a d  L o a d  T i m e

3 - 8  m i l l i s e c o n d s  
456  m i l l i s e c o n d s  
226 m i l l i s e c o n d s  

14 m i l l i s e c o n d s
I'-f-f' S ^  5 r ,";.p m..s

25 m i l l i s e c o n d s

3 - 8  m i l l i s e c o n d s  
456  m i l l i s e c o n d s  
226  m i l l i s e c o n d s  

14 m i l l i s e c o n d s

25 m i l l i s e c o n d s

D a t a  T r a n s f e r  R a t e 250 k i l o b i t s / s e c 500  k i l l o b i t s / s e c

E r a s e / W r i t e  R e c o v e r y  
T i m e

T u n n e l  - E r a s e  
S t r a d d l e - E r a s e  -<.

580 m i c r o s e c o n d s  
50 m i c r o s e c o n d s  

( r e q ' d  f o r  r e a d  to
s t a b i l i z e  a f t e r  w r i t e

___ . i _ .1 \Lu i a p i  c i c u )

5 8 0  m i c r o s e c o n d s  
50 m i c r o s e c o n d s  

( r e q ' d  f o r  r e a d  to 
s t a b i l i z e  a f t e r  w r i t e
COixiplelcu)
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Table  1-2.  P r i n c ip a l  S p e c i f i c a t io n s  (Continued)

F u n c t i o n C h a r a c t e  r  is t i c  s

R e a d / W r i t e  H e a d S i n g l e  g a p  w i t h  s t r a d d l e - e r a s e

R e a d / W r i t e  - t o -  E r a s e 0, 035 i n c h
G a p  S p a c i n g

T r a c k  W i d t h 0. 0 13 i n c h

E r a s e  W i d t h 0. 006  i n c h  (on e i t h e r  s i d e  o f  t r a c k )

S p a c i n g  B e t w e e n  T r a c k s 0. 0 2 0 8 3  i n c h

T r a c k  C e n t e r l i n e  R a d i u s 2. 029  + , Q , w h e r e  N - t r a c k  n u m b e r  4 o
/ n n L \ yu-(V)

L o g i c  L e v e l s
D i s k  D r i v e L o g i c a l  1 ( T r u e )  = +2 .  5V to + 5. 5V 

L o g i c a l  0 ( F a l s e )  = 0. 0V to + 0. 4V

I n t e r f a c e L o g i c a l  1 ( T r u e )  = 0. 0V to + 0. 4V 
L o g i c a l  0 ( F a l s e )  = + 2 .  5V to + 5. 5V

A C  I n p u t  P o w e r
S t a n d a  r d 115V ( 90 -  127V)  60 Hz ± 0. 5 Hz 

115V ( 90-  127V)  50 Hz  ± 0. 5 Hz
O p t i o n a l 230V ( 1 8 0 - 2 5 3 V )  60 Hz  ± 0. 5 Hz 

230V (180 - 25 3 V ) 50 Hz ± 0. 5 Hz

V o l t a g e  D r o p o u t 100%,  10 m i l l i s e c o n d s  o n c e  e a c h  600 s e c o n d s

M o t o r  C u r r e n t  ( Max) |
S t a r t 1. 0 a m p e r e  f o r  120 v o l t s  AC

0. 6 a m p e r e s  f o r  220  v o l t s  A C

R u n 0. 5 a m p e r e s  f o r  120 v o l t s  A C  j 
0. 3 a m p e r e s  f o r  220  v o l t s  A C

DC I n p u t  P o w e r + 24 v o l t s  ± 5%,  1. 8 a m p e r e s  m a x i m u m  
+ 5 v o l t s  ± 5%,  1. 3 a m p e r e s  m a x i m u m

R e l i a b i l i t y
M T B F 6 000  h o u r s  ( a f t e r  i n i t i a l  200  h o u r s )
M T T R L e s s  t h a n  20 m i n u t e s
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Table 1-2. P r in c ip a l  S p e c i f i c a t io n s  (Continued)

F u n c t i o n C h a r a c t e  r  i s  t i c s

R e a d  E r r o r s  
R e c o v e r a b l e  
N o n - r e c o v e r a b l e  

( a f t e r  10 t r i e s )

L e s s  t h a n  1 in 10^ 
L e s s  t h a n  1 in 1 0 ^

E n v i  r o n m e n t a l O pe r a t i n g N o n - O p e  r a t i n g

T e m p e r a t u r e 4 0 °  to 115 ° F  
(4. 4°  to 46.  1°C)

32°  to 150 ° F  
(0°  to 6 5 ° C)

R e l a t i v e  H u m i d i t y 20% to 80% w i t h o u t  
c o n d e n s a t i o n

5% to 90%,  w i t h o u t  
c o n d e n s a t i o n

A l t i t u d e - 10 00 to 
+ 1 0 , 0 0 0  f ee t

- 1000 to 
+4 5 , 0 0 0  f ee t

H e a t  D i s s i p a t i o n  

D i m e n s i o n s  a n d  W e i g h t

300 B T U / H o u r  
M a x i m u m

NA

D i m e n s i o n s S e e  F i g u r e  1-6

W e i g h t 1 2. 5 p o u n d s
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1.00

3.50

.54-

8-32 THD — 4 PLCS

■7.47-

-8.55-

&

14.00

DRESS BEZEL DIMENSIONS

A 8.68 9.50 10.50

B 4.63 4.63 4.63

C 0.38 0.38 0.38

8-32 THD  
2 PLCS 
PER SIDE

DIMENSIONAL TOLERANCE ± 0.02

F i g u r e  1-6.  P h y s i c a l  D i m e n s i o n s  and Mounting P r o v i s i o n s
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SECTION 2

OPERATION

G E N E R A L

T h e  F l o p p y  D i s k  D r i v e  o p e r a t e s  u n d e r  c o m p l e t e  c o n t r o l  of  t he  h o s t  c o n t r o l l e r ,  

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

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

D A I L Y  O P E R A T I O N

T h e  o p e r a t i n g  e n v i r o n m e n t  a n d  t he  o p e r a t o r ' s  c a r e f u l  h a n d l i n g  of  t he  d i s k  d r i v e  

a n d  t h e  f l o p p y  d i s k s  e n h a n c e  t he  a p p e a r a n c e ,  a n d  g r e a t l y  e x t e n d  the  o p e r a t i n g  l i fe  

of  t h e  e q u i p m e n t .

F l o p p y  Di sk ,  I l andl  ing a n d  S t o r a g e

T h e  f l o p p y  d i s k  is t h e  d a t a  s t o r a g e  m e d i u m .  T h e  d i s k  is s e a l e d  in a  p r o t e c t i v e  

e n v e l o p e ,  in w h i c h  a r e  a c c e s s  h o l e s  f o r  t he  r e a d / w r i t e  h e a d ,  i n d e x  a n d  s e c t o r  

h o l e s ,  d i s k  c e n t e r i n g  h o l e ,  a n d  o p t i o n a l  w r i t e - p r o t e c t  s l o t  ( s e e  F i g u r e  2- 1) .

F o r  e x t e r n a l  e r r o r - f r e e  o p e r a t i o n  of  t he  d i s k  d r i v e ,  t he  f o l l o w i n g  d i s k  h a n d l i n g  

p r a c t i c e s  a r e  r e c o m m e n d e d :

•  P r i o r  to u s e ,  p l a c e  in s a m e  o p e r a t i n g  e n v i r o n m e n t  a s  d i s k  d r i v e ,  f o r  a t  
l e a s t  5 m i n u t e s

•  N e v e r  - p l a c e  h e a v y  o b j e c t s  o n  e n v e l o p e

- w r i t e  on  p r o t e c t i v e  e n v e l o p e ,  o n l y  on  l a b e l

- t o u c h  d i s k  s u r f a c e  w h i l e  h a n d l i n g

- a t t e m p t  to c l e a n  d i s k  s u r f a c e

•  A l w a y s  - r e t u r n  f l o p p y  d i s k  to s t o r a g e  e n v e l o p e  w h e n  no t  in u s e .
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F i g u r e  2 - 1 .  F l o p p y  D i s k  a n d  S t o r a g e  E n v e l o p e

F l o p p y  D i s k  L o a d i n g  a n d  U n l o a d i n g

C o r r e c t  l o a d i n g  of  t h e  f l o p p y  d i s k  i s  e s s e n t i a l  f o r  p r o p e r  o p e r a t i o n  of  t h e  d i s k  

d r i v e .

T h e  d i s k  i s  s e a l e d  in t h e  p r o t e c t i v e  e n v e l o p e  w i t h  a n  a d h e s i v e  l a b e l  in t h e  o u t s i d e  

l e f t  c o r n e r .  R e f e r  to F i g u r e  2 - 1 .  T h e  d i s k  d r i v e  wi l l  n o t  o p e r a t e  if t h e  f l o p p y  d i s k  

i s  l o a d e d  u p s i d e - d o w n .  T h e  c o r r e c t  l o a d  c o n d i t i o n s  a r e  s h o w n  in F i g u r e  2 - 2 .

L o a d i n g  a n d  u n l o a d i n g  p r o c e d u r e s  f o r  t h e  d i s k  d r i v e  a r e  l i s t e d  in T a b l e  2 - 1 .

2 - 2



F i g u r e  2 - 2 .  F l o p p y  D i s k  L o a d i n g  

T a b l e  2 - 1 .  F l o p p y  D i s k  L o a d i n g  a n d  U n l o a d i n g

A c t i o n
i

R e a c t i o n

P r e s s  f r o n t  p a n e l  
pus  h b u t t o n

F r o n t  p a n e l  u n l a t c h e s  a n d  r a i s e s  to o p e n  
p o s i t i o n .  S p i n d l e  c o n e  r e m o v e d  f r o m  
d r i v e  c o n e .  D i s k  c a r t r i d g e  r e l e a s e d  f r o m  
s p r i n g - l o a d e d  l a t c h e d  c o n d i t i o n .

I n s e r t  f l o p p y  d i s k ,  l a b e l  
u p ,  i nto s l o t  f u l l y  unt i l  
s t o p p e d

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

L o w e r  f r o n t  p a n e l  unt i l  
l a t c h e d

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

W r i t e  - P r o t e c t

W r i t e - p r o t e c t  g u a r d s  a g a i n s t  t h e  d e s t r u c t i o n  of  s t o r e d  d a t a  b y  c i r c u i t  m a l f u n c t i o n s  

o r  d u r i n g  t e s t  a n d  o p e r a t i o n s .  A r e a d  a n d  w r i t e  d i s k  c a r t r i d g e  w i l l  h a v e  no o p e n  

s l o t  p u n c h e d  in t h e  c a r t r i d g e ,  o r  t h e  s l o t  wi l l  b e  c o v e r e d  w i t h  a n  a d h e s i v e  o p a q u e  

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

s e n s i n g  b y  t h e  w r i t e - p r o t e c t  c i r c u i t .
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S E C T I O N  3
T H E O R Y  O F  O P E R A T I O N

G E N E R A L

T h i s  s e c t i o n  c o n t a i n s  d e s c r i p t i v e  i n f o r m a t i o n  on e a c h  f u n c t i o n  of  t he  d i s k  d r i v e  a n d  

d e t a i l e d  t h e o r y  of  o p e r a t i o n .  T h e  i n f o r m a t i o n  is i n t e n d e d  to s e r v e  a s  a t r a i n i n g  

g u i d e  f o r  t e c h n i c a l  p e r s o n n e l  r e q u i r i n g  i n - d e p t h  k n o w l e d g e  of  t h e  d i s k  d r i v e .

T h e  d i s k  d r i v e  c o n t a i n s  t h r e e  m a j o r  s y s t e m s ,  a s  s h o w n  in F i g u r e  3 -1 :

•  C o n t r o l  S y s t e m

•  P o s i t i o n i n g  S y s t e m

•  R e a d / W r i t e  S y s t e m

F i g u r e  3-1 .  F lopp y  D isk  D r i v e ,  S im p l i f i ed  B lo c k  D ia g r a m
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CONTROL SYSTEM

The con tro l  s y s t e m  p ro v id es  the in te r fa c e  c i r c u i t r y  b e tw e e n  the d isk  c o n t r o l l e r  and 

the d isk  d r iv e .  The opera t iona l  s ta tus  Is m o n i to r e d  and rep or te d  to the d i s k  c o n ­

t r o l l e r .  The d i s k  c o n t r o l l e r  a d d r e s s e s  a d is k  d r iv e  for  o n - l in e  o p e r a t io n  by a c t i ­

vating a unique s e l e c t  l ine .  C o m m a n d s  a re  then r e c e i v e d  and exec u te d  by the 

s e l e c t e d  d i s k  dr ive .  This  t ech n iqu e  a l lo w s  m u l t ip le  d is k  d r ive  units to s h a re  c o m ­

m o n  in te r fa c e  l i n e s ,  whi le  r e m a in in g  indiv idual ly  s e l e c t a b l e .

C om m and  E x ecu t io n

C om m an d s  a re  r e c e i v e d  by the d isk  d r iv e  in the f o r m  of a l o w - l e v e l  in ter fac e  

s ignal  w hich  d e s ig n a t e s  one of  the fo l lowing  o pera t ion s :

• S E L E C T P l a c e s  d i s k  d r iv e  o n - l i n e  with c o n tr o l l e r

w CTt?n O X llj JT E n a b le s  r e a d / w r i t e  head pos i t ion ing

• S T E P  IN D e t e r m i n e s  r e a d / w r i t e  head d ir e c t io n

• HEAD LOAD P l a c e s  d isk  r e c o r d in g  s u r f a c e  in contact  with
(HDLD) r e a d / w r i t e  head

• WRITE E n a b le s  w r i te  cu r r e n t  to turn on and Inhibits
(WRT) read output

• WRITE DATA E n a b les  w r i te  data t r a n s f e r  f r o m  c o n t r o l l e r  to
(WRT DATA) d is k  d r ive

S E L E C T  and HDLD c o m m a n d s  m u s t  p r e c e d e  a read  o r  w r i t e  operat ion .  S E L E C T  

en ab le s  a l l  Input/output g a t e s ,  w hi le  HDLD p o s i t io n s  the r e a d / w r i t e  head for  w r i t ­

ing o r  reading on the f loppy disk.

S T E P  m o v e s  the r e a d / w r i t e  head to e i th er  a h igher  o r  l o w e r  track  p os i t ion  d e p e n d ­

ing on the S T E P  IN l ine .  S in c e  r e la t iv e  t r a c k  pos i t ion ing  is u sed ,  the d i sk  c o n ­

t r o l l e r  m a in ta in s  cu r r e n t  t r a c k  pos i t ion  and g e n e r a t e s  the n u m b er  of  p u l s e s  n e c e s ­

s a r y  to a c h ie v e  a new track  posit ion .  Once  p o s i t io n e d ,  the d isk  c o n t r o l l e r  in i t ia tes  

a read o r  w r i te  o p era t io n

In a W rite  o p e r a t io n ,  the d isk  d r iv e  r e c o r d s  the data in the s a m e  encod ing  method  

p r e s e n te d  by the d isk  co n tr o l l e r .
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S t a t u s  S e n s i n g

F i v e  d i s k  d r i v e  s t a t u s  s i g n a l s  a r e  g a t e d  to t h e  i / O  l i n e s  w h e n  t h e  d i s k  c o n t r o l l e r  

s e l e c t s  a d i s k  d r i v e .

•  W R I T E  P R O T E C T  H a r d w a r e  w r i t e - p r o t e c t  c o n d i t i o n  e x i s t s  (if
( WR T  P R O T E C T )  w r i t e - p r o t e c t  d i s k  u s e d )

•  T R A C K  00 R e a d / w r i t e  h e a d  p o s i t i o n e d  a t  t r a c k  00

•  I N D E X S t a r t  o f  e a c h  t r a c k

•  S E C T O R S t a r t  o f  n e w  s e c t o r  (if  s e c t o r e d  d i s k  u s e d )

•  R E A D Y S i g n i f i e s  d i s k  d r i v e  i s  o p e r a t i o n a l

•  DISK C H A N G E S i g n a l s  t h a t  t he  p a c k  m a y  h a v e  b e e n  c h a n g e d

R E A D Y ,  W R T  P R O T E C T ,  a n d  DISK C H A N G E  a r e  s t a t i c  l e v e l  s t a t u s  s i g n a l s .

R e a d y  s t a t u s  i n d i c a t e s  a f l o p p y  d i s k  i s  l o a d e d  a nd  up to o p e r a t i n g  s p e e d .  W r i t e -  

p r o t e c t  s t a t u s  i n d i c a t e s  w r i t e  d a t a  c a n n o t  be  r e c o r d e d  o n  t he  d i s k .  D i s k  c h a n g e  

s t a t u s  i n d i c a t e s  t h e  d o o r  w a s  o p e n e d  d u r i n g  d r i v e  m a n u a l  a c t i o n .  I n d e x  s t a t u s  

o c c u r s  o n c e  p e r  d i s k  r e v o l u t i o n .  T r a c k  00 s t a t u s  is a v a i l a b l e  f o r  i n i t i a l i z i n g  t he  

d i s k  c o n t r o l l e r  t r a c k  a d d r e s s  r e g i s t e r .  T h i s  s i g n a l  is d e v e l o p e d  f r o m  a p h o t o ­

t r a n s i s t o r  w h e n  t he  c a r r i a g e  i s  m e c h a n i c a l l y  a l i g n e d  w i t h  t r a c k  00 ,  and  t h e  s t e p p e r  

m o t o r  i s  a t  p h a s e  A.

by  m o v i n g  t he  r e a d / w r i t e  h e a d  o n e  t r a c k  p o s i t i o n  p e r  p u l s e .  T h e  f o l l o w i n g  f u n c t i o n s  

a c c o m p l i s h  t h i s  o p e r a t i o n .

•  S t e p p e r  M o t o r  C o n t r o l

•  S t e p p e r  M o t o r

•  C a r r i a g e  A s s e m b l y

S t e p p e r  M o t o r  C o n t r o l

T h e  s t e p  m o t o r  c o n t r o l  c o n v e r t s  s e r i a l  S T E P  p u l s e s  to t h r e e  s e q u e n t i a l  c o n t r o l  

s i g n a l s .  E a c h  s i g n a l  e n e r g i z e s  o n e  of  t h e  s t e p p e r  m o t o r  w i n d i n g s ,  c a u s i n g  a 

1 5 - d e g r e e  r o t a t i o n  o f  t h e  m o t o r  s h a f t  ( one  t r a c k  p o s i t i o n ) .

P O S I T I O N I N G  S Y S T E M

T h e  p o s i t i o n i n g  s y s t e m  r e s p o n d s  to S T E P  p u l s e s  r e c e i v e d  f r o m  t he  d i s k  c o n t r o l l e r
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S tep p er  M o to r

The v a r i a b l e - r e l u c t a n c e  s tepping  m o t o r  p r o v id e s  p r e c i s i o n  p os i t ion ing  of  the r e a d /  

w rite  head. The s t e p p e r  m o t o r  is  e n e r g i z e d  by + 24 vo l ts  dc and o p e r a t e s  in e i th er  

Detent  o r  P o s i t i o n i n g  m o d e .

In the D eten t  m o d e ,  an in ternal g en era te d  m a g n e t i c  f ield  holds the rotor  in a 

f ixed  pos i t ion .  To m o v e  f r o m  d e ten t ,  one of  th ree  contro l  l i n e s  is  grounded,  d r i v ­

ing the ro tor  to the next  detent.  S e q u en t ia l ly  grounding contro l  w indings  c a u s e s  

the ro tor  shaft  to rotate through detent  p o s i t io n s  at a m a x i m u m  rate of  333 s tep s  

per  s eco n d .  A lead  s c r e w  on the e xp osed  rotor  shaft  c o n v e r t s  ro tary  m o v e m e n t s  

to l i n e a r  m o v e m e n t  to d r ive  the c a r r i a g e  a s s e m b l y .

C a r r ia g e  A s s e m b l y

The c a r r i a g e  a s s e m b l y  r id e s  on a le ad  s c r e w  whi le  a f ixed  way p rev en ts  the 

c a r r ia g e  f r o m  skewing .  The way s e r v e s  as a guide w hi le  the lead s c r e w  drive  

p e r f o r m s  the in and out pos it ion ing .

The r e a d / w r i t e  head ,  attached  to the c a r r i a g e  a s s e m b l y ,  con tac ts  the r e c o r d in g  

s u r fa c e  when the d r ive  is  s e l e c t e d .  This co m m a n d  r e l e a s e s  a s p r in g - lo a d e d  head 

load a r m  that m o v e s  the f loppy d isk  into contact  with  the r e a d / w r i t e  head.

R E A D /W R IT E  SYSTEM

The r e a d / w r i t e  s y s t e m  r e c o r d s  encoded  data during a W rite  o p e r a t io n ,  and 

r e t r i e v e s  data during a Read op erat ion .  The w r i t e  (WRT) s ignal  f r o m  the c o n ­

t r o l l e r  d e s i g n a t e s  a Read when high o r  a Write  when low.

R e a d /W r i t e  O p era t ion

The r e a d / w r i t e  head is  e s s e n t i a l l y  an e l e c t r o m a g n e t  that can co n c e n tr a te  a high  

m a g n e t i z i n g  f o r c e  o v e r  a v e r y  s m a l l  a r e a  of  the adjacent  re c o r d in g  s u r f a c e .  When  

r e c o r d in g ,  the f lux f ie ld  is a l ter n ate d  to m a g n e t i z e  the d isk  with  the d e s i r e d  bit 

pattern.  The r e a d / w r i t e  head a l s o  conta ins  a t u n n e l - e r a s e  or  s t r a d d l e - e r a s e  

e l e c t r o m a g n e t ,  the function  o f  which  is  to e r a s e  the e d g e s  of  the r e c o r d e d  tr a c k  as  

data is  being writ ten .  The width of  the t r a c k  is  n arrow ed  to a p p r o x im a te ly  

0. 0 1 3 - in c h  by this  t ech n iq u e ,  to m i n i m i z e  the e f fec t  of  data p r e v i o u s ly  w r it ten  on  

the t r a c k  and p o s s i b l e  c r o s s t a l k  b e tw een  t r a c k s .
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W h e n  r e a d i n g ,  t he  r e a d / w r i t e  e l e c t r o m a g n e t  o p e r a t e s  a s  a  s e n s o r .  A f l u x  r e v e r s a l  

o n  t h e  r e c o r d e d  t r a c k  i n d u c e s  a v o l t a g e  a c r o s s  t he  e l e c t r o m a g n e t  c o i l s .  T h i s  v o l t ­

a g e  is a m p l i f i e d  a nd  c o n d i t i o n e d  to r e c o v e r  t h e  r e c o r d e d  i n f o r m a t i o n .

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

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

c o n t a c t  r e c o r d i n g .  T h e  250 k h z / b i t  t r a n s f e r  r a t e  p r o v i d e s  a  h i gh  s p e e d  t r a n s f e r  

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

b e  c o n n e c t e d  in a r a d i a l  o r  d a i s y - c h a i n e d  c o n f i g u r a t i o n  w i t h  i n d i v i d u a l  s e l e c t i o n  

a n d  s t a t u s  m o n i t o r i n g .

T h e  d i s k  d r i v e  r e q u i r e s  o p e r a t o r  i n t e r v e n t i o n  o n l y  f o r  l o a d i n g  a n d  u n l o a d i n g  t h e  

f l oppy  d i s k ;  a f t e r  w h i c h  t h e  d i s k  c o n t r o l l e r  r e m o t e l y  o p e r a t e s  t h e  uni t .  I n p u t  a c  

a n d  dc  p o w e r ,  c o n t r o l  s i g n a l s  and  w r i t e  d a t a  a r e  s u p p l i e d  by t h e  c o n t r o l l e r ;  t he  

d i s k  d r i v e  r e s p o n d s  w i t h  o p e r a t i n g  s t a t u s  and  r e a d  d a t a .  A d e t a i l e d  f u n c t i o n a l  

b l o c k  d i a g r a m  is s h o w n  in F i g u r e  3 - 2 .

W H I T E  P R O T E C T  L E D

F i g u r e  3 - 2 .  D e t a i l e d  F u n c t i o n a l  R l n r k  D i a a r a mO ...........
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T h e  d i s k  d r i v e  c o m p r i s e s  t h e  f o l l o w i n g  f u n c t i o n a l  s y s t e m s ;

•  S p i n d l e  D r i v e  S y s t e m

•  S p i n d l e  S y s t e m

•  R e a d  W r i t e  H e a d  P o s i t i o n i n g  S y s t e m

•  H e a d  L o a d  S y s t e m

S p i n d l e  D r i v e  S y s t e m

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

s i n g l e - p h a s e  m o t o r  s e l e c t e d  t o  m a t c h  p r i m a r y  p o w e r  of  t h e  h o s t  s y s t e m .  V a r i o u s  

d r i v e  m o t o r s  a r e  a v a i l a b l e  t h a t  a c c o m m o d a t e  p r i m a r y  p o w e r  r e q u i r e m e n t s  of  115 

a n d  230 v o l t s  a c  a t  50 o r  60 H e r t z .

R o t a t i o n  o f  t he  s p i n d l e  i s  p r o v i d e d  by a b e l t  a n d  p u l l e y  c o n n e c t e d  to t h e  d r i v e  m o t o r  

r o t o r  s h a f t  ( s e e  F i g u r e  3 - 3 ) .  T h e  d r i v e  p u l l e y  is s e l e c t a b l e  f o r  e i t h e r  50 o r  60 Hz 

i npu t  p o w e r  f o r  r o t a t i o n a l  s p e e d  of  360  r e v o l u t i o n s  p e r  m i n u t e .  A  f l o p p y  d i s k  i s  

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

MO
PUI

SPINDLE AND 
PULLEY

F i g u r e  3 -3 .  Spindle  D r iv e  S y s t e m
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S p i n d l e  S y s t e m

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

a nd  c a r r i e r ,  r e s p e c t i v e l y .  I n  t h e  u n l o a d  p o s i t i o n ,  t he  c e n t e r i n g  c o n e  c a r r i e r  i s  

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

p o s i t i o n ,  t h e  c e n t e r i n g  c o n e  i s  l i f t e d ,  d i s e n g a g i n g  t h e  d i s k  f r o m  t h e  s p i n d l e  hub.

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

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

l a t c h e s  t he  c a r r i e r  in t h e  o p e r a t i n g  m o d e .  

T h e  c e n t e r i n g  c o n e  ( s e e  F i g u r e  3 - 4 )  i s  

a t t a c h e d  to t h e  c a r r i e r  a n d  i s  a n  o p e n -  

s p l i n e d  n o n - m e t a l l i c  d e v i c e  t h a t  p e r f o r m s  

t wo  f u n c t i o n s :

•  A l i g n s  t h e  d i s k  m e d i a  to t he  
s p i n d l e  hub

•  E n g a g e s  t h e  d i s k  m e d i a  to t he  
s p i n d l e  d r i v e  s y s t e m

A s  t he  c a r r i e r  is p i v o t e d  to t he  l o a d  p o s i ­

t i o n ,  t h e  c e n t e r i n g  c o n e  e n t e r s  t h e  f l o p p y  

d i s k  c e n t e r .  J u s t  p r i o r  to t h e  f u l l y  c l o s e d  

p o s i t i o n  of  t h e  h a n d l e ,  t he  c e n t e r i n g  c o n e  

e x p a n d e r  i s  a u t o m a t i c a l l y  a c t i v a t e d  to 

e x p a n d  t h e  c e n t e r i n g  c o n e ,  w h i c h  g r i p s  a n d  

a l i g n s  t h e  f l o p p y  d i s k  to t he  s p i n d l e ,  t h u s  

c e n t e r i n g  t h e  d i s k  on  t h e  s p i n d l e .

F i g u r e  3 - 4 .  S p i n d l e  S y s t e m

R e a d / W r i t e  H e a d  P o s i t i o n i n g  S y s t e m

T h e  p o s i t i o n i n g  s y s t e m  c o m p r i s e s  a  c a r r i a g e  a s s e m b l y ,  a  r e a d / w r i t e  h e a d  a n d  a 

b i d i r e c t i o n a l  s t e p p e r  m o t o r  a n d  l e a d  s c r e w  ( s e e  F i g u r e  3 - 5 ) .  T h e  s t e p p e r  m o t o r  

r o t a t i o n a l  m o v e m e n t s  a r e  c o n v e r t e d  to l i n e a r  m o t i o n  b y  d r i v i n g  t h e  l e a d  s c r e w  and  

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

l e a d  s c r e w  s h a f t  a n d  is h e l d  in h o r i z o n t a l  

a l i g n m e n t .  W h e n  t h e  s t e p p e r  m o t o r  is 

p u l s e d ,  t he  l e a d  s c r e w  r o t a t e s  c l o c k w i s e  

o r  c o u n t e r c l o c k w i s e ,  m o v i n g  t h e  c a r r i a g e  

in o r  o u t ,  r e s p e c t i v e l y .

T h e  s t e p p e r  m o t o r  h a s  t h r e e  p a i r s  of  

w i n d i n g s .  In D e t e n t ,  c u r r e n t  f l o w s  in o ne  

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

m a g n e t i c  d e t e n t .  F o r  p o s i t i o n i n g ,  t h e  

w i n d i n g s  a r e  d r i v e n  s e q u e n t i a l l y ,  c a u s i n g  

t h e  r o t o r  to r o t a t e  t h r o u g h  d e t e n t  p o s i t i o n s  

un t i l  t h e  S T E P  c o m m a n d s  a r e  h a l t e d .  T h e  

r o t o r  t h e n  l o c k s  in t h a t  p o s i t i o n ,  w i t h  t h e  

l a s t  w i n d i n g  b e i n g  d r i v e n .  T h e  s e q u e n c e  

in w h i c h  t h e  s t e p p e r  m o t o r  w i n d i n g s  a r e  

p u l s e d  d i c t a t e s  r o t a t i o n a l  d i r e c t i o n  a n d ,  

s u b s e q u e n t l y ,  h i g h e r  o r  l o w e r  t r a c k  

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

H e a d  L o a d  S y s t e m

T h e  h e a d  l o a d  s y s t e m  i s ,  b a s i c a l l y ,  a s o l e n o i d  d r i v e r  a nd  a s o l e n o i d .  W h e n  a c t i ­

v a t e d  b y  t h e  H D L D  c o m m a n d ,  t h e  s p r i n g - l o a d e d  h e a d  l o a d  pa d  is r e l e a s e d  a n d  

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

To  m i n i m i z e  d i s k  s u r f a c e  a n d  r e a d / w r i t e  h e a d  w e a r ,  t h e  H D L D  c o m m a n d  is 

g a t e d  w i t h  S E L E C T .  In t h e  d e s e l e c t  o r  I d l e  m o d e ,  h e a d  l o a d i n g  i s  a u t o m a t i c a l l y  

d i s a b l e d .  T h e  H e a d  L o a d  c o m m a n d  r e q u i r e s  a  2 5 - m i l l i s e c o n d  e x e c u t i o n  t i m e .

C o n t r o l  a n d  D a t a  T i m i n g

F i g u r e  3 - 6  s h o w s  t he  s e q u e n c e  of  c o n t r o l  a n d  d a t a  t i m i n g  r e q u i r e m e n t s .

F i g u r e  3 - 5 .  R e a d / W r i t e  H e a d  
P o s i t i o n i n g  S y s t e m
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AC POWER _ J -------T
2 SEC MIN

DC POWER

90 ms MIN

V A LI D OUTPUT 
CONTROL SIGNALS

SELECT
500 ns MAX

READY

"► HDLD

STEP IN

1 ms MIN

STEP

10 MS MIN
RAW DATA

WRITE

WRT

DATA

■25 ms MIN

■h }
I li

FORWARD 

*

REVERSE |

tn T  Hinj
jr*—  1 MS MIN 
il

_L*J | ,  3 ms MIN U
I | | 8 ms MAX I

1 I I
30 ms MIN

"tZZT
READ DATA I

200 ms (TUNNEL ERASE) 
0 ms (STRADDLE ERASE).

ERASE h

1 BIT TIME M AX*

READ DATA

I I
50 ms MIN

V — !T►J ■■■ » i U
530 ms (TUNNEL ERASE) 
0 ms (STRADDLE ERASE)

II

* 4 MICROSECONDS FM 
2 MICROSECONDS MFM 
8 MICROSECONDS FM 
4 MICROSECONDS MFM

WRITE DATA

2 BIT **  
TIMES MIN

F i g u r e  3 - 6 .  C o n t r o l  a n d  D a t a  T i m i n g
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LOGIC CONVENTIONS

The d is k  d r iv e  u s e s  s tandard  5 - v o l t  TTL l o g i c ,  w h e r e  a v o l tage  m o r e  p o s i t iv e  than 

+2. 4 v o l t s  ( turn -on  th resh o ld )  is  c o n s id e r e d  a l o g i c a l  one  (high),  and a v o l tage  m o r e  

n eg a t iv e  than +0. 4 vo l t s  ( turn-of f  th resh o ld )  is c o n s id e r e d  a l o g i c a l  z er o  (low).

In ter face  s igna l  lo g i c  l e v e l s  a r e  inver ted  by l ine r e c e i v e r s  and l ine d r i v e r s  for  use  

by the d i s k  d r ive  and the c o n t r o l l e r ,  r e s p e c t i v e l y .  F o r  al l  in te r fa c e  s i g n a l s ,  a 

v o l ta g e  m o r e  p o s i t iv e  than +2. 4 vo l t s  ( turn-o f f  th res h o ld )  is  c o n s id e r e d  a l o g i c a l  

z e r o ,  and a v o l tage  m o r e  n ega t ive  than +0. 4 v o l t s  ( turn -on  thresh o ld )  is c o n s id e r e d  

a lo g i c a l  one ( see  F i g u r e  3 -7 ) .

The lo g i c  s y m b o l o g y  used in the d is k  d r iv e  is shown in F i g u r e  3 -8 .  E ach  e l e m e n t  

is d e s c r i b e d  and all  condit ions  a re  defined.

D E T A IL E D  LOGIC DESCRIPTION

The d e ta i l ed  lo g ic  d e s c r i p t i o n  is  d iv ided  into th r e e  m a j o r  funct ions:

•  Control  L o g ic

•  R e a d /W r i t e  Head P o s i t i o n i n g  L og ic

•  R e a d /W r i t e  L o g ic

CONTROL LOGIC

The con tro l  lo g i c  contained  in the  d is k  d r ive  p e r f o r m s  th r e e  p r im e  functions:

•  A c c e p t s  c o n t r o l l e r  SE L E C T  co m m a n d  and e n a b le s  al l  in te r fa c e  lo g i c

•  D e t e c t s  and p r o v id e s  index and opt ional  s e c t o r  p u l s e s

F ig u r e  3 -7 .  I n te r fa ce  L o g ic  L e v e l s
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GATES

HIGH IN, HIGH OUT

SCHMITT AMPLIF IERS

r > -

- D - J
HIGH IN, LOW OUT. 
LOW IN, HIGH OUT

LINE DRIVER

HIGH IN, HIGH OUT.

O P E R A TIO N A L

R = REFERENCE VOLTAG E 
OUTPUT VOLTA G E  RANGE 
DEPENDS ON REFERENCE 
V OLTAGES AN D  RANGE OF 
A A ND B INPUTS. A IS SEEN 
A M P L IF IE D  AT THE OUTPUT 
B IS SEEN A M P L IF IE D  AND 
IN V E R TE D  A T  THE OUTPUT 
IF BOTH A AN D  B ARE 
ACTIVE, OUTPUT IS AN 
ALG E B R A IC  A D D IT IO N  OF 
INPUTS

A L L  HIGHS IN, LOW OUT. 
ANY LOW IN, HIGH OUT

EXCLUSIVE OR GATE

INPUTS N O T  ID E N TIC A L , 
HIGH OUTPUT INPUTS 
ID E N TIC A L . LOW OUTPUT

1C ONE-SHOTS

OUTPUT PULSE DURATIO N 
DETERM INED BY E X T E R ­
NAL R C V A R IA B L E  
RESISTOR INDIC ATES 
TIME ADJUSTABLE OVER 
A RANGE

I F A GOES LOW. B GOES 
HIGH FOR X TIME AND C 
GOES LOW FOR X TIME.

CROSS-COUPLED LATCH

B O T H  S E T  A N D  R E S E T  
H IG H ,  NO C H A N G E .  SET 
IN P U T  LOW, Q IS H IG H  
A N D  Q IS LOW. RE S E T 
LOW, Q IS LO W  A N D  Q 
IS H IG H .  B O T H  S E T  A N D  
RE S E T LOW, Q A N D  Q 
B O T H  H IG H .

LIGHT EM ITTING DIODE

IF A IS MORE POSITIVE 
THAN B, L IG HT IS EMITTED. 
IF B IS MORE POSITIVE 
TH AN  A, NO L IG HT IS 
EMITTED

D FLIP-FLOP

D HIGH AN D  C POSITIVE 
TR AN SIT ION  = Q HIGH; D 
LOW AN D  C POSITIVE 
TR AN SIT ION  = Q LOW. 
EXCEPT: PR LOW HOLDS_Q 
HIGH; CLR LOW HOLDS Q 
HIGH. Q IS ALW A Y S  THE 
INVERSE OF Q, EXCEPT 
WHEN PR A N D  CLR ARE 
BOTH AT THE_SAME 
TIME (Q AND Q W ILL  BOTH 
BE HIGH)

JUMPERS

DARK PADS 
INDIC ATE JUMPERS 
N O R M A LL Y  FACTORY 
IN S TA LLE D

LIGHT PADS 
IN DIC ATE OPTIONAL 
JUMPER IN S T A L L A T IO N

PHOTO TRANSISTOR

LIG H T ACTIVATES 
PHOTO TRANSISTOR

F i g u r e  3-8 .  L o g ic  S ym b ology  (Sheet 1 of 2 ’
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LOGIC LSI CHIP

THIS LOGIC CHIP IS A SEMI-CUSTOM LSI 22-PIN INTEGRATED CIRCUIT. THE CHIP USES C-MOS FET PAIRS AS 
BUILDING BLOCKS FOR GENERATING THE REQUIRED LOGIC FUNCTIONS. THE C-MOS REQUIRES LITTLE 
CURRENT AND IS INSENSITIVE TO NOISE. A L L  OUTPUTS WILL SINK 2.0 MILL1AMPERES. A L L  INPUTS 
REQUIRE 0.2 MILLIAMPERES TO BE DRIVEN AND THE INPUT AND OUTPUT SIGNALS AND PINS ARE 
IDENTIFIED AS SHOWN AND AS LISTED BELOW.

PIN INPUTS PIN OUTPUTS +5V

1 LTRK 00 2 PHASE C

4 +5V 3 RDY

5 SELECT 6 STEP

7 LSTEP 9 DISK CHG

8 STEP INHIBIT 11 HDLD

10 STEP OPT 16 TRK 00

12 SEL OPT 20 PHASE A

13 LHDLD 22 PHASE B

14 DOOR CLOSED

15 POR

17 INDEX

18 GND

19 STEP IN

21 PHASE OPT

5
SELECT

1 7
INDEX RDY

3

STEP
DISK CHG

10
INHIBIT

20
STEP OPT PHASE A

19

15

STEP IN PHASE B 22

2
POR PHASE C

12
SEL OPT

7 -------- IMI 4060 2
LSTEP

13

14

16
LHDLD TRK 00

DOOR CLOSED
-

LTRK 00 STtP ------

21
PHASE OPT HDLD

11

18

INPUTS -  THE DERIVATION OF THE INPUTS IS EXPLAINED IN OTHER SECTIONS OF THIS MANUAL.

OUTPUTS -  A BRIEF DESCRIPTION OF A L L  OUTPUTS AND THEIR EQUATION IS LISTED BELOW.

HDLD = (LHD LD) (SEL OPT) (DOOR CLOSED)
READ/WRITE HEAD LOADED IF DRIVE IS SELECTED, IF A HEAD LOAD COMMAND IS 
RECEIVED, AND PROVIDED THAT THE ACCESS DOOR IS CLOSED

T R K 0 0  = (LTRK 00) (PHASE A)
TRACK 00 SIGNAL SENT TO CONTROLLER IF OPTICAL SWITCH INDICATES THAT CARRIAGE 
BETWEEN TRACK 00 AND TRACK 1-1/2, AND THAT PHASE A OUTPUT IS PRESENT

STEP = (STEP OPT! (LSTEP! (STEP INHIBIT)
STEP OUTPUT ACTIVE IF STEP OPT AND LSTEP BOTH ACTIVE AND NOT DISABLED BY STEP 
INHIBIT

RDY = (PORI (DOOR CLOSED) (TWO INDEX PULSES)
READY IS INACTIVE, HIGH, DURING POWER-ON AND IF DOOR IS OPEN

READY IS ACTIVE, LOW, IF POWER IS APPLIED WITH DOOR CLOSED, FOLLOWING TWO 
INDEX PULSES AT INPUT

PHASE A = ACTIVE AT TRACK 00 WITH PHASE OPT HIGH. PHASE A ACTIVE EVERY THIRD TRACK 
(0, 3, 6, ETC)

PHASE B = ACTIVE AT TRACKS 1, 4, 7, ETC

PHASE C = ACTIVE AT TRACKS 2, 5, 8, ETC

F i g u r e  3 - 8 .  L o g i c  S y m b o l o g y  ( S h e e t  2 of  Z\
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•  M o n i t o r s  f l e x i b l e  d i s k  r o t a t i o n  to d e v e l o p  a  r e a d y  s t a t u s  f o r  t h e  
C o n t r o l l e r .

S e l e c t

W h e n  S E L E C T  is i n a c t i v e  ( h i g h ) ,  t h e  s e l e c t  l o g i c  i n h i b i t s  a l l  i n t e r f a c e  i npu t  

r e c e i v e r s  a n d  o u t p u t  d r i v e r s  to a n d  f r o m  t h e  d i s k  d r i v e .  T h e  s e l e c t  l o g i c  is 

p r i m a r i l y  c o m p r i s e d  o f  O R  g a t e  4 A , N O R  g a t e  5A , a n d  i n v e r t e r  6B ( s e e  F i g ­

u r e  3 - 9 ) .

SELECT 0 

SELECT 1 

SELECT 2 

SELECT 3

J3

26

28

30

32

r R A D IA L  SEL I
I OPTION I ________

0 I SELECT

1

0^-4

r sBINARY SELECT OPTION

4-TO-IO
LINE
DECODER
7C

0-0 0 
o-a  4 
D-D 2 
0 -D  6 
0 -D  1 
CHD 5 
0 -D  3 
0 -D  7

D -"

CH*
CH-
[ fn  i

CH

4A
5A ^ ------- " 3 |6B ^ O -----f

n ~ -s n
i p  HD I

SELECT

SELECT

-c>
4k >

( TO SELOPTOF 
LSI CIRCUIT 6D

/ TO LHDLD OF 
LSI CIRCUIT 6D

F i g u r e  3 - 9 .  S e l e c t  L o g i c

W h e n  S E L E C T  is i n a c t i v e ,  g a t e  4A o u t p u t s  a h i g h  t h r o u g h  O P T  D a n d  is i n v e r t e d  

b y  5A c a u s i n g  a l o w  S E L E C T  s i g n a l  to i n h i b i t  a l l  d i s k  c h a n g e ,  r e a d y ,  i n d e x ,  s e c t o r ,

w r i t e - p r o t e c t ,  a n d  t r a c k  00 l o g i c .  I n v e r t e r  6 b  o u t p u t s  a  h i g h  S E L E C T  to i n h i b i t  

a l l  h e a d  l o a d ,  s t e p ,  d o o r  i n t e r l o c k ,  a n d  a c t i v i t y  L E D  l o g i c .

A s  s h i p p e d  f r o m  t h e  f a c t o r y ,  a  j u m p e r  p l ug  i s  i n s t a l l e d  b e t w e e n  t h e  " 0 "  R a d i a l

S e l e c t  p a d s ,  c a u s i n g  S E L E C T  0 to d r i v e  4A.  T h i s  a s s i g n s  p h y s i c a l  a d d r e s s  0 to 

t h e  d i s k  d r i v e .  O n e  o f  t h r e e  o t h e r  a d d r e s s e s  c a n  b e  a s s i g n e d ,  S E L E C T  1,

S E L E C T  2,  o r  S E L E C T  3 ,  b y  r e m o v i n g  t h e  j u m p e r  b e t w e e n  the  " 0 "  p a d s  a nd  

i n s t a l l i n g  it  b e t w e e n  t h e  d e s i r e d  R a d i a l  S e l e c t  p a d s .  O n l y  o n e  j u m p e r  c a n  b e  c o n ­

n e c t e d  to t h e  d i s k  d r i v e .  W i t h  t h e  R a d i a l  S e l e c t  f e a t u r e ,  up  to f o u r  d i s k  d r i v e s  

c a n  b e  c o n n e c t e d  in d a i s v - c h a i n  f a s h i o n

3- 13



B in ary  S e l e c t  (Option)

The B in ary  S e l e c t  option a l lo w s  up to e ight  d isk  d r i v e s  to be d a i s y - c h a i n e d  to the  

c o n t r o l l e r ,  with a d d r e s s e s  0 through 7. The option is c o m p r i s e d  of  4 - t o - 1 0  l ine  

d e c o d e r  7C, and eight s e t s  of  jum per  pads ( s e e  F i g u r e  3-9) .

When SE L E C T  0 is in a c t i v e ,  the d e c o d e r  is inhibited and a l l  outputs a r e  high.  

When SE L E C T  0 is  a c t i v e ,  the d e c o d e r  is enab led  and on ly  one low output is p r o ­

duced.  The d e c o d e r  a c c e p t s  a b in a ry  coded  a d d r e s s  on th r e e  s e l e c t  l i n e s ,  

S E L E C T  1 through S E L E C T  3,  and d e c o d e s  them  to produce  a low  output d e c i m a l  

eq uiva lent  c o r r e s p o n d in g  to the d e s i r e d  a d d r e s s .

The ju m p e r  plug is r e m o v e d  f r o m  the radial  s e l e c t  opt ion and in s ta l le d  b e tw een  

the pads d e s i r e d  to a s s i g n  the independent p h y s i c a l  a d d r e s s  o f  the d i s k  dr ive .  

T ab le  3 -1  in d ica te s  the log ic  s ta te  of  the S E L E C T  l in e s  for  s e l e c t i n g  e a c h  dr ive .

T ab le  3 -1 .  D i s k  D r iv e  S e l e c t io n

D r iv e
S E L E C T  1 S E L E C T  2 S E L E C T  3 S e le c t e d

1 1 1 0

0 1 1 1

1 0 1 2

0 0 1 3

1 1 0 4

0 1 0 5

1 0 0 6

0 0 0 7

0 = Inact ive  s ta te  of  in te r fa c e  s ignal  (high)

1 = A c t iv e  s ta te  o f  in ter fa c e  s ign a l  (low)

3 - 1 4



I n d e x / S e c t o r  D e t e c t i o n

A l i g h t - e m i t t i n g  d i o d e  ( L E D )  a n d  p h o t o t r a n s i s t o r  a r e  p h y s i c a l l y  p o s i t i o n e d  in t h e  

d i s k  d r i v e  to s e n s e  t h e  i n d e x  a n d  s e c t o r  ( o p t i o n a l )  h o l e s  in t he  f l o p p y  d i s k .  I f  t h e  

H a r d  S e c t o r  o p t i o n  i s  i n s t a l l e d ,  a  3 2 - s e c t o r  d i s k  s h o u l d  b e  u s e d .  I n d e x  p u l s e  

d e t e c t i o n  l o g i c  i s  s h o w n  in F i g u r e  3 - 1 0 .

+5V TO HARD
SECTOR
OPTION

FROM HARD
SECTOR
OPTION

J lN D E X  

□  HS

SELECT
ENABLE

L
7B

J3

20

L T

INDEX

TO READY  
LOGIC

F i g u r e  3 - 1 0 .  I n d e x  D e t e c t i o n  L o g i c

T h e  i n d e x  d e t e c t i o n  l o g i c  is c o m p r i s e d  o f  a n  L E D  a n d  p h o t o t r a n s i s t o r , a  c o m p a r a ­

t o r  a n d  a n  o u t p u t  l i n e  d r i v e r .  T h e  n e g a t i v e  i npu t  to c o m p a r a t o r  3A i s  d r i v e n  by  t h e  

o u t p u t  o f  t h e  a c t i v a t e d  p h o t o t r a n s  i s t o  r .  R e s i s t o r  R 3 2  s u p p l i e s  b i a s  c u r r e n t  to t h e  

L E D .

W h e n  t h e  m e d i a  b l o c k s  t h e  L E D  o u t p u t  f r o m  t h e  p h o t o t r a n s i s t o r ,  t he  i n p u t  to t he  

c o m p a r a t o r  i s  h igh.  W h e n  t h e  i n d e x  h o l e  i s  s e n s e d ,  t h e  i npu t  to t h e  c o m p a r a t o r  is 

l ow.  R e s i s t o r s  R I O ,  R 9  a n d  R l l  p r o v i d e  a p o s i t i v e  r e f e r e n c e  t h r e s h o l d  v o l t a g e  of  

+ 2. 5 v o l t s .  F o r  e a c h  i n d e x  h o l e  s e n s e d ,  t h e  c o m p a r a t o r  o u t p u t  is a  p o s i t i v e  I ND E X  

p u l s e ,  n o m i n a l l y  1. 7 m i l l i s e c o n d  in d u r a t i o n ,  a n d  o c c u r r i n g  o n c e  p e r  d i s k  r e v o l u ­

t i on .  T h e  I N D E X  p u l s e  is i npu t  to i n t e r f a c e  l i n e  d r i v e r  7B a n d  i n v e r t e d  to p r o v i d e

a  l o w  I N D E X  s i g n a l  to t h e  c o n t r o l l e r .  F i g u r e  3 - 1 1  s h o w s  i n d e x  p u l s e  t i m i n g .  

N o r m a l l y ,  O P T  0 is  i n s t a l l e d  f o r  s o f t  s e c t o r  o p e r a t i o n .



H a r d  S e c t o r  ( Op t i on )

W i t h  t h e  H a r d  S e c t o r  o p t i o n  i n s t a l l e d ,  a n d  b y  

u s i n g  a 3 2 - s e c t o r  f l o p p y  d i s k ,  t h e  c o m p a r a t o r  

p r o v i d e s  32 S E C T O R  p u l s e s ,  e q u a l l y  s p a c e d  

5. 2 m i l l i s e c o n d s  a p a r t ,  d u r i n g  e a c h  d i s k  

r e v o l u t i o n ,  p l u s  a n  I N D E X  p u l s e  t h a t  o c c u r s  

h a l f w a y  b e t w e e n  s e c t o r  p u l s e s  31 a n d  0.

R e f e r  to F i g u r e  3 - 1 2 .

T h e  p o s i t i v e - g o i n g  l e a d i n g  e d g e  o f  t h e  S E C T O R  p u l s e s  f r o m  t h e  c o m p a r a t o r  ( F i g ­

u r e  3 - 1 2 )  t r i g g e r s  o n e - s h o t  1C to p r o d u c e  a  0. 4 m i l l i s e c o n d  p u l s e ,  a n d  c o m p l e m e n t .  

T h e  p o s i t i v e - g o i n g  t r a i l i n g  e d g e  o f  t h e  c o m p l e m e n t  (Q) ,  t r i g g e r s  o n e - s h o t  1C w h i c h  

t i m e s  f o r  3. 6 m i l l i s e c o n d s .  A f t e r  b e i n g  t r i g g e r e d  b y  S E C T O R  p u l s e  3 1 ,  t h e  o n e -  

s h o t  i s  t i m i n g  out* D u r i n g  t h i s  p e r i o d ,  t h e  I N D E X  p u l s e  o c c u r s ,  a n d  o n e - s h o t  1C 

c a n  n o t  b e  t r i g g e r e d .

T h e  o u t p u t  o f  I N D E X  g a t e  2C d r i v e s  I N D E X  g a t e  2C a n d  r e s e t s  f l i p - f l o p  3 C  o f  t h e  

16 o r  8 S e c t o r  d i v i d e r  l o g i c .  T h e  o u t p u t  of  I N D E X  g a t e  2C is i npu t  to i n t e r f a c e  

I N D E X  l i n e  d r i v e r  7B a n d  t h e  R e a d y  l o g i c .  S E C T O R  g a t e  2C p r o v i d e s  t h e  S E C T O R  

p u l s e  i n p u t s  to i n t e r f a c e  S E C T O R  l i n e  d r i v e r  7B if t h e  3 2 - s e c t o r  j u m p e r  is i n s t a l l e d .

T h e  o u t p u t  o f  S E C T O R  g a t e  2C a l s o  d r i v e s  t h e  c l o c k  i n p u t  to t he  16 o r  8 S e c t o r  

o p t i o n ,  i f  i t  i s  I n s t a l l e d .  D i v l d e - b y - 2  f l i p - f l o p  3C p r o d u c e s  8 a n d  16 S E C T O R  

p u l s e s  p e r  d i s k  r e v o l u t i o n .  I f  t h e  1 6 - s e c t o r  j u m p e r  is i n s t a l l e d ,  16 p u l s e s  p e r  

r e v o l u t i o n  a r e  s e n t  to t h e  c o n t r o l l e r  b y  i n t e r f a c e  S E C T O R  d r i v e r  7B.  If t h e  8 - s e c ­

t o r  j u m p e r  i s  i n s t a l l e d ,  8 p u l s e s  p e r  r e v o l u t i o n  wi l l  b e  p r o v i d e d  to t h e  c o n t r o l l e r .  

F i g u r e  3 - 1 3  s h o w s  I N D E X  a n d  S E C T O R  t i m i n g .

R eady

T h e  R e a d y  l o g i c  i s  u s e d  to m o n i t o r  t h e  I N D E X  p u l s e  f o r  t h e  r o t a t i o n a l  s p e e d  o f  t h e  

f l o p p y  d i s k .  W h e n  t h e  r e q u i r e d  d i s k  s p e e d  i s  r e a c h e d ,  t he  R E A D Y  s t a t u s  is s e n t  

to t h e  c o n t r o l l e r .  O n c e  p e r  r e v o l u t i o n ,  t h e  I N D E X  p u l s e  i s  i npu t  to LSI  c h i p  6D 

( s e e  F i g u r e  3 - 1 4 ) .

LJ
166.67 ± 3.33 MS ■ 

? 3-■t er

1.7 i  0.5 MS

F i g u r e  3 - 1 1 .  I n d e x  T l m i n s

3 - 1 6



F i g u r e  3 - 1 2 .  H a r d  S e c t o r  a n d  16 o r  8 S e c t o r  O p t i o n  L o g i c

2.6 i  0.065 MS

F i g u r e  3 - 1 3 .  I N D E X / S E C T O R  T i m i n g
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F i g u r e  3 - 1 4 .  R e a d y  L o g i c

W h e n  P O R  is  in p u t  a n d  th e  a c c e s s  d o o r  is  c l o s e d ,  the  L S I  c i r c u i t  w i l l  p r o d u c e  a 

RD Y s i g n a l  a f t e r  r e c e i v i n g  two I N D E X  p u l s e s .

If t h e  R a d i a l  I n d e x / S e c t o r  o p t i o n  ( j u m p e r  R I ) ,  is r e m o v e d ,  t h e  S E L E C T  s i g n a l  l s  

no t  r e q u i r e d  to e n a b l e  t h e  I N D E X  a n d  S E C T O R  i n t e r f a c e  d r i v e r s .  If  t h e  R a d i a l  

R e a d y  o p t i o n  ( j u m p e r  R R )  is  r e m o v e d ,  t h e  S E L E C T  s i g n a l  is  no t  r e q u i r e d  to e n a b l e  

t h e  R E A D Y  i n t e r f a c e  d r i v e r .  In  b o t h  c o n d i t i o n s ,  t h e  d i s k  d r i v e  n e e d  n o t  be  

s e l e c t e d  b y  th e  c o n t r o l l e r  u n t i l  t h e  d i s k  is  u p - t o - s p e e d  a n d  r e a d y .  O p t i o n a l l y ,  

j u m p e r  C c a n  b e  i n s t a l l e d  to d i s a b l e  I N D E X  a n d  S E C T O R  u n t i l  RDY is a c t i v e .  T h e  

A c t i v i t y  L E D  o p t i o n  c a n  b e  c o n n e c t e d  to u s e  t h e  R D Y  s i g n a l  to  a l e r t  t h e  o p e r a t o r  

w h e n  t h e  u n i t  is  u p - t o - s p e e d  a n d  r e a d y .  E n a b l e d  a t  t h e  s a m e  t i m e ,  is the  h e a d  

l o a d  s o l e n o i d  l o g i c  a n d  th e  d o o r  l o c k  o p t i o n  ( s e e  F i g u r e  3 - 1 5 ) ,

A c t i v i t y  I n d i c a t o r

T h e  a c t i v i t y  i n d i c a t o r  is a n  L E D ,  m o u n t e d  in t h e  d o o r  p u s h  o p e n  b u t t o n  o n  t h e  

d r i v e s .  It c a n  b e  o p t i o n a l l y  c o n n e c t e d  to i n d i c a t e  one  of  f o u r  d i s k  d r i v e  s i g n a l s :  

H D L D ,  R D Y ,  S E L E C T  o r  IN U S E.  R e f e r  to F i g u r e  3 - 1 5 .
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F i g u r e  3 - 1 5 .  H e a d  L o a d  L o g i c

A s  s u p p l i e d  f r o m  t h e  f a c t o r y ,  t h e  S E L E C T  a n d  IN USE c o m m a n d s  e n a b l e  t h e  L E D .  

W h e n  S E L E C T  a n d  IN U S E a r e  i n a c t i v e ,  A C T  L E D  d r i v e r  5D o u t p u t s  a  h ig h  a n d  

t h e  L E D  r e m a i n s  off.  W h e n  S E L E C T  a n d  IN U S E  a r e  a c t i v e ,  t h i s  d r i v e r  o u t p u t s  

a  l o w ,  t h e  r e s i s t o r  s u p p l i e s  b i a s  c u r r e n t ,  a n d  t h e  L E D  is  t u r n e d  on,

In l i e u  of  S E L E C T ,  t h e  a c t i v i t y  L E D  c a n  b e  t u r n e d  o n  b y  a n y  o n e  o f  two d i f f e r e n t  

i n p u t s  ( s e e  F i g u r e  3 - 1 5 ) .  T h e  IN U S E s i g n a l  i s  a  c o n t r o l l e r  s t a t u s  input .

D o o r  L o c k

T h e  d o o r  l o c k  o p t i o n  (when  i n s t a l l e d )  is  a c t i v e  w h e n  the  a c t i v i t y  i n d i c a t o r  is on.  

W h e n  a c t i v e ,  t h i s  o p t i o n  p r e v e n t s  t h e  o p e r a t o r  f r o m  o p e n i n g  th e  d o o r .  R e f e r  to 

F  i g u r e  3 - 1 5 .

D i s k  C h a n g e

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

w i l l  b e  a c t i v e  f o l l o w i n g  o n e  of  two c o n d i t i o n s .  F i r s t  b y  s e l e c t i n g  t h e  d r i v e  a f t e r  

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

o p e n e d .  O p e n i n g  th e  d o o r  w i l l  c a u s e  R e a d y  to  b e  i n a c t i v e .
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r e a d / w r i t e  h e a d  p o s i t i o n i n g  l o g i c

T h e  r e a d / w r i t e  h e a d  p o s i t i o n i n g  l o g i c  p e r f o r m s  f o u r  p r i m e  f u n c t i o n s :

•  A c t i v a t e s  h e a d  l o a d / u n l o a d  s o l e n o i d

•  D e t e c t s  p o s i t i o n  o f  r e a d / w r i t e  h e a d  a t  t r a c k  00 a n d  s i g n a l s  c o n t r o l l e r

•  D e t e c t s  p o s i t i o n  o f  r e a d / w r i t e  h e a d  a t  t r a c k  44  a n d  s w i t c h e s  l o w  w r i t e
c u r r e n t

•  A c t i v a t e s  s t e p p e r  m o t o r  a n d  d e t e r m i n e s  d i r e c t i o n  o f  r e a d / w r i t e  h e a d  
m o v e m e n t ,  in  r e s p o n s e  to c o n t r o l l e r  c o m m a n d s

T h e  h e a d  i s  l o a d e d ,  t r a c k  p o s i t i o n  i s  d e t e r m i n e d ,  a n d  t h e  s t e p p e r  m o t o r  m o v e s

t h e  r e a d / w r i t e  h e a d  in  a n d  o u t  o v e r  t h e  s u r f a c e  o f  t h e  r o t a t i n g  f l o p p y  d i s k .  T h e

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

f o r m e d .  I f  t h e  w r i t e  p r o t e c t  o p t i o n  is  i n s t a l l e d ,  a n d  if a  w r i t e - p r d t e c t  d i s k  c a r t ­

r i d g e  is  u s e d ,  t h e  s l o t  d e t e c t i o n  l o g i c  i n h i b i t s  a l l  w r i t e  o p e r a t i o n s .

H e a d  L o a d

T h e  f u n c t i o n  o f  t h e  h e a d  l o a d  l o g i c  is  to  a c c e p t  t h e  H D L D  c o m m a n d  f r o m  t h e  

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

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

t h e  m e d i a  a g a i n s t  t h e  r e a d / w r i t e  h e a d .  T h e  h e a d  l o g i c  is  c o m p r i s e d  o f  i n t e r f a c e  

i n p u t  a n d  d r i v e r s  r e q u i r e d  to  e n a b l e  t h e  s t e p p e r  m o t o r  d r i v e  l o g i c ,  d r i v e  a  s o l e n o i d ,  

t u r n  o n  t h e  f r o n t  p a n e l  a c t i v i t y  i n d i c a t o r ,  a n d  e n e r g i z e  t h e  d o o r  l o c k  ( o p t i o n )  ( s e e  

F i g u r e  3 - 1 5 ) .

T h e  d i s k  d r i v e s  a r e  n o r m a l l y  s h i p p e d  w i t h  j u m p e r s  i n s t a l l e d  in  o p t i o n  p a d s  D ,  L ,  

a n d  18. T h i s  c a u s e s  t h e  h e a d s  to l o a d  w i t h  a  H D L D  c o m m a n d ,  if t h e  d o o r  is  c l o s e d  

a n d  t h e  d i s k  d r i v e  i s  s e l e c t e d .  L S I  c i r c u i t  6D p r o d u c t s  S E L E C T  O P T  w i t h  L H D L D  

a n d  D O O R  C L O S E D  c a u s i n g  H D L D  d r i v e r  8D to go l o w  a n d  a c t i v a t e  t h e  h e a d  l o a d  

s o l e n o i d  ( s e e  F i g u r e  3 - 1 5 ) .

T r a c k  00  S w i t c h

T h e  t r a c k  00 l o g i c  m o n i t o r s  t h e  p o s i t i o n  o f  t h e  r e a d / w r i t e  h e a d  a n d  s i g n a l s  t h e  

c o n t r o l l e r  w h e n  t h e  h e a d  is  a t  t r a c k  00.
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T h e  p h o t o s w i t c h  is  m o u n t e d  o n  t h e  d e c k  a s s e m b l y  a n d  i s  i n a c t i v a t e d  b y  a  t a b  o n  

t h e  c a r r i a g e  b l o c k i n g  t h e  L E D  o u t p u t .  T h e  o u t p u t  o f  C o m p a r a t o r  3A is  l o w  to L SI  

c i r c u i t  6D ( s e e  F i g u r e  3 - 1 6 ) .  T h i s  s i g n a l  is A N D e d  i n t e r n a l l y  w i t h  t h e  P h a s e  A  

d e c o d e  to p r o v i d e  a  T R K  00 o u t p u t .  T h e  h i g h  o u t p u t  o f  t h e  L S I  c i r c u i t  e n a b l e s  

g a t e  6C to s e n d  a n  a c t i v e  t r a c k  00 s i g n a l  to t h e  h o s t  c o n t r o l l e r .  R e f e r  to t i m i n g  

d i a g r a m  F i g u r e  3 - 1 7 .

F i g u r e  3 - 1 6 .  T r a c k  00 L o g i c

TRACK V-

00 01 

J___ L
02 03 04 05

J___ L
SWITCH j -

PHASE A

PHASE B jr

PHASE C

TRACK 00

F i g ur e  3-17 .  i r a c k  00 Ti mi ng
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S t e p p e r  M o t o r  D r i v e

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

t h e  h e a d  to m o v e  o n e  t r a c k  d i s t a n c e  f o r  e a c h  a c t i v e  S T E P  c o m m a n d ,  a n d  in  a  d i r e c ­

t i o n  d e t e r m i n e d  b y  t h e  h i g h  o r  l o w  s t a t e  o f  t h e  S T E P  IN c o m m a n d .  T h e  p o s i t i o n i n g  

l o g i c  c o m p r i s e s  i n t e r f a c e  g a t e s ,  t h e  L S I  c i r c u i t ,  a n d  s t e p p e r  m o t o r  d r i v e  l o g i c .

I n t e r f a c e  G a t i n g

W h e n  a n  a c t i v e  S T E P  p u l s e  o c c u r s  I n t e r f a c e  S T E P  g a t e  5D o u t p u t s  a  n e g a t i v e  p u l s e  

d r i v i n g  t h e  L S I  c i r c u i t  ( s e e  F i g u r e  3 - 1 8 ) .  I f  It h a s  b e e n  e n a b l e d  b y  a n  i n a c t i v e  

S T E P  I N H I B I T ,  t h e  L S I  c i r c u i t  is  t r i g g e r e d  b y  t h e  t r a i l i n g  e d g e  o f  t h e  s t e p  p u l s e ,  

a n d  c l o c k s  a  3 - s t a t e  c o u n t e r ,  c a u s i n g  f o r w a r d  o r  r e v e r s e  s t e p p e r  m o t o r  p u l s e s ,  a s  

d e t e r m i n e d  b y  t h e  S T E P  IN i n t e r f a c e  s i g n a l .  R e f e r  to F i g u r e  3 - 1 9  f o r  s t e p p e r  

t i m i n g .

W h e n  S T E P  IN b e c o m e s  a c t i v e ,  t h e  c o u n t e r  is  in  t h e  f o r w a r d  m o d e .

S t a t e  C o u n t e r

T h e  s t a t e  c o u n t e r  c o n t a i n e d  in  t h e  L S I  c h i p  is  c o m p r i s e d  o f  a s h i f t  r e g i s t e r ,  o n l y  

o n e  p o s i t i o n  o f  w h i c h  c a n  b e  a c t i v e  c o n c u r r e n t l y .  W h e n  i n i t i a l  p o w e r  is a p p l i e d  to 

t h e  d i s k  d r i v e ,  t h e  p o w e r - o n  r e s e t  l o g i c  f o r c e s  t h e  r e g i s t e r  to a P h a s e  A s t a t e .  If 

t h e  r e g i s t e r  is  in  t h e  f o r w a r d  m o d e ,  it w i l l  a d v a n c e  to P h a s e  B w h e n  a  S T E P  p u l s e  

o c c u r s .  T h e  n e x t  S T E P  p u l s e  a d v a n c e s  t h e  r e g i s t e r  to P h a s e  C ,  a n d  t h e  n e x t  p u l s e

F i g u r e  3-18 .  S t epper  Motor  Interface  Gating Log i c
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F i g u r e  3 - 1 9 .  S t e p p e r  M o t o r  T i m i n g

a d v a n c e s  t h e  r e g i s t e r  to P h a s e  A a g a i n .  S u b s e q u e n t  p u l s e s  w i l l  c o n t i n u e  t h e  c y c l e  

u n t i l  t h e  S T E P  c o m m a n d  b e c o m e s  i n a c t i v e  ( s e e  F i g u r e  3 - 1 8 ) .

I f  t h e  c o u n t e r  is  in  t h e  r e v e r s e  m o d e ,  it w i l l  d e c r e m e n t  to P h a s e  C o n  t h e  n e x t  

S T E P  p u l s e .  S u b s e q u e n t  p u l s e s  w i l l  c o n t i n u e  t h e  r e v e r s e  c y c l e  un t i l  t h e  S T E P  c o m ­

m a n d  b e c o m e s  i n a c t i v e .

T h e  P H A S E  O P T  in p u t  to  t h e  L S I  c h i p  s e r v e s  to d i s a b l e ,  w h e n  l o w ,  t h e  P h a s e  A ,  

P h a s e  B ,  a n d  P h a s e  C o u t p u t s .

S t e p p e r  M o t o r  D r i v e r s

T h e  s t e p p e r  m o t o r  is a  3 - p h a s e  m o t o r  h a v i n g  t h r e e  i n d e p e n d e n t  a n d  i d e n t i c a l  d r i v e  

c i r c u i t s  ( s e e  F i g u r e  3 - 2 0 ) .

P h a s e  A d r i v e  l o g i c  is  c o m p r i s e d  o f  d r i v e r  6 E ,  pu l l  up r e s i s t o r  R 1 1 0 ,  D a r l i n g t o n  

p a i r  Q 13  a n d  Q 1 0 ,  a n d  f l y b a c k  d i o d e  C R l l .  W h e n  t h e  L S I  c i r c u i t  o u t p u t s  a  h i g h  

( P H A S E  A ) ,  t h e  d r i v e r s  p r o d u c e  a  low  o u t p u t ,  Q 1 0  is  c u t  o f f  a n d  P h a s e  A is  no t  

e n e r g i z e d .  W h e n  t h e  L S I  c i r c u i t  o u t p u t s  a  l o w ,  t h e  d r i v e r s  p r o d u c e  a  h ig h  o u t p u t
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PHASE B
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+24V RTN

F i g u r e  3 - 2 0 .  S t e p p e r  M o t o r  D r i v e r s  L o g i c

t u r n i n g  o n  Q 10,  a n d  P h a s e  A  i s  e n e r g i z e d .  W h e n  Q 1 0  t u r n s  o f f ,  d i o d e  C R 11  

r e s t r i c t s  t h e  c o l l e c t o r  o f  Q 1 0  f r o m  g o i n g  m o r e  p o s i t i v e  t h a n  + 24 v o l t s .  E a c h  

d r i v e r  c i r c u i t  is i d e n t i c a l  a n d  o p e r a t e s  in  t h e  s a m e  w a y  to  e n e r g i z e  t h e  c o r r e s ­

p o n d i n g  p h a s e  o f  t h e  s t e p p e r  m o t o r .

S t e p p e r  M o t o r

T h e  s t e p p e r  m o t o r  s h a f t  c h a n g e s  15 d e g r e e s  o f  a n g u l a r  p o s i t i o n  w i t h  e a c h  S T E P  

p u l s e .  T h r e e  w i n d i n g s  a r e  p r o v i d e d  w i t h  t h e  c e n t e r - t a p s  c o n n e c t e d  to +24  v o l t s  

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

f o r w a r d  o r  r e v e r s e  a c t i o n .  T h e  b i d i r e c t i o n a l  s h a f t  r o t a t i o n  is d e p e n d e n t  o n  t h e  

s e q u e n c e  in  w h i c h  t h e  w i n d i n g s  a r e  p u l s e d ;  to s t e p  t h e  m o t o r  e i t h e r  c l o c k w i s e  

( f o r w a r d )  o r  c o u n t e r c l o c k w i s e  ( r e v e r s e ) .  A  l e a d  s c r e w  c o n n e c t e d  to  t h e  m o t o r  

s h a f t  c a u s e s  t h e  r e a d / w r i t e  h e a d  to  be  p r e c i s e l y  p o s i t i o n e d  o v e r  o n e  o f  77 t r a c k s  

o n  t h e  d i s k .  T r a c k  00 i s  u s e d  to e s t a b l i s h  t h e  s t a r t i n g  po in t .
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r e a d / w r i t e  l o g i c

T h e  r e a d / w r i t e  l o g i c  c o n v e r t s  d i g i t a l l y  e n c o d e d  s e r i a l  d a t a  f r o m  t h e  c o n t r o l l e r  to 

a n a l o g  f l u x  p a t t e r n s  t h a t  a r e  m a g n e t i c a l l y  r e c o r d e d  ( w r i t t e n )  o n  t h e  s u r f a c e  o f  a  

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

t i o n  a n d  r e s t o r e d  to  d i g i t a l  r e a d  d a t a  f o r  t h e  c o n t r o l l e r .  A c o m m o n  r e a d / w r u e  

h e a d  is  s w i t c h e d  to  e i t h e r  m o d e  b y  a  s i n g l e  e n a b l e / d i s a b l e  c o m m a n d .  T h e  r e a d , /  

w r i t e  l o g i c  p e r f o r m s  tw o  p r i m e  f u n c t i o n s :

•  W r i t e  c o n t r o l l e r  d a t a  on  t h e  d i s k

•  R e a d  r e c o r d e d  d a t a  f o r  t h e  c o n t r o l l e r  

F i g u r e  3 - 2 1  s h o w s  t h e  w r i t e  i n i t i a t e  t i m i n g .

p e r a t i o n  is  i n i t i a t e d  by  t h e  d i s k  c o n t r o l l e r  b y  a c t i v a t i n g  t h e  W R I T E ,  a n d

W R T  D A T A  i n t e r f a c e  l i n e s .  T h e  l i n e s  r e m a i n  a c t i v e  f o r  t h e  d u r a t i o n  o f  t h e  w r i t e  

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

d e v e l o p e d  r e c o r d s  t h e  d a t a ,  a n d  t h e  e r a s e  l o g i c  c o n t a i n s  t h e  r e c o r d e d  t r a c k  w i d t h  

to  0. 0 13 - i n ch .

DC POWER

WRT DATA (FM)

F i gur e  3-21 .  Wri t e  Ini t iate Timing
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W r i t e  - P r o t e c t

W h e n  t h e  d i s k  c a r t r i d g e  h a s  a  w r i t e - p r o t e c t  s l o t ,  t h e  d i s k  d r i v e  d i s r e g a r d s  a n y  

W R I T E  c o m m a n d  a n d  a l l  w r i t e  l o g i c  is  d i s a b l e d .  W h e n  t h e  s l o t  is  c o v e r e d ,  n o r m a l  

r e a d / w r i t e  o p e r a t i o n s  c a n  b e  p e r f o r m e d .  T h e  w r i t e - p r o t e c t  c a r t r i d g e  is u s e d  in 

c o n j u n c t i o n  w i t h  a  l i g h t - s e n s i n g  L E D / p h o t o t r a n s i s t o r  c i r c u i t .

W h e n  a  w r i t e - p r o t e c t  d i s k  c a r t r i d g e  is  u s e d ,  t h e  L E D  o u t p u t  i s  s e n s e d ,  c a u s i n g  t h e  

p h o t o t r a n s i s t o r  to  p r o v i d e  a  l o w  o u t p u t  to  t h e  n e g a t i v e  i n p u t  o f  c o m p a r a t o r  3A,

T h e  o u t p u t  o f  c o m p a r a t o r  3A is  h i g h ,  p r o v i d i n g  a n  in p u t  to  i n t e r f a c e  l i n e  d r i v e r  6 C ,  

a n d  i n h i b i t i n g  w r i t e  g a t e  4D ( s e e  F i g u r e  3 -Z 2 ) .

W h e n  t h e  d i s k  c a r t r i d g e  w r i t e - p r o t e c t  s l o t  i s  c o v e r e d ,  o r  a  n o n - w r i t e  - p r o t e c t  

c a r t r i d g e  is  u s e d ,  t h e  p h o t o t r a n s i s t o r  is i n a c t i v e ,  a n d  t h e  n e g a t i v e  i n p u t  to c o m ­

p a r a t o r  3A i s  h igh .  T h e  o u t p u t  p r o d u c e d  is l o w ,  e n a b l i n g  w r i t e  o p e r a t i o n s .

W r i t e  M o d e

T h e  r e a d / w r i t e  l o g i c  is s w i t c h e d  to  a  W r i t e  m o d e  b y  a n  a c t i v e  W R I T E  c o m m a n d  

f o l l o w e d  b y  e n c o d e d  d a t a  o n  t h e  W R T  D A T A  i n t e r f a c e  l i n e .

W r i t e  a n d  E r a s e  G a t i n g

W h e n  W R I T E  is  a c t i v e ,  l i n e  r e c e i v e r  4A o u t p u t s  a  l o w  to g a t e  4D.  E n a b l e  g a t e  4A 

o u t p u t s  a  l o w  a c t i v e  s i g n a l  p r o v i d e d  t h e  h e a d  is  l o a d e d  (H D L D )  a n d  w r i t e - p r o t e c t  

d o e s  n o t  s e n s e  a  w r i t e - p r o t e c t e d  d i s k  c a r t r i d g e .  T h e  o u t p u t  p r o d u c e d  b y  g a t e  4D

F i c r u ^  W ri  f-e - P r o t e c t  L o g i cO ' ”  w w
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Ls h i g h ,  e n a b l i n g  t h e  W r i t e  f l i p - f l o p ,  O R  g a t e  4A a n d  e n a b l e  g a t e  4D.  G a t e  4D 

p r o d u c e s  a  l o w  o u t p u t  to  d i s a b l e  t h e  s t e p  e n a b l e  i n s i d e  L S I  c h i p  6D. T h e  h i g h  in p u t  

to  d r i v e r  2D s w i t c h e s  t h e  r e a d / w r i t e  s e l e c t  c i r c u i t  to  t h e  w r i t e  m o d e  ( s e e  F i g u r e  

3 - 2 3 ) .  S T E P  I N H I B I T  f o r c e s  a  h i g h  o u t  o f  6 C ,  d i s a b l i n g  RA W  D A T A  d u r i n g  W R I T E .

F i g u r e  3 -Z 3 .  W r i t e  a n d  E r a s e  G a t i n g  L o g i c

E r a s e  L o g i c

E r a s e  L o g i c  is  c o m p r i s e d  of  o n e - s h o t s  4 C ,  f l i p - f l o p  3 D ,  g a t e s  4A a n d  4 D ,  d r i v e r  

2 D ,  t r a n s i s t o r  Q 7 ,  r e s i s t o r s  R 4 9  t h r o u g h  5 1 ,  R 8 1, R 8 8 ,  a n d  R 8 9 ,  a n d  c a p a c i t o r s  

C13  a n d  C 1 4  ( s e e  F i g u r e  3 - 2 4 ) .

T h e  p u r p o s e  o f  t h e  a u t o  e r a s e  f e a t u r e  is  to p r o v i d e  t h e  n e c e s s a r y  t u r n - o n  d e l a y  

b e t w e e n  a c t i v e  W R I T E  a n d  E R A S E  a n d  th e  t u r n - o f f  d e l a y  a f t e r  W R I T E  g o e s  i n a c t i v e  

b u t  f o r  t u n n e l - e r a s e  h e a d s  o n ly .  T h i s  is w i t h  o p t i o n  T E  i n s t a l l e d .  S t r a d d l e - e r a s e  

h e a d s  u s e  o p t i o n  S E ,  w h i c h  b y p a s s e s  t h e  d e l a y  c i r c u i t s .

W h e n  W R I T E  g o e s  a c t i v e ,  W R T  g o e s  h i g h  to t r i g g e r  o n e - s h o t  4C f o r  a  2 0 0 - m i c r o ­

s e c o n d  t i m e - o u t .  T h e  o n e - s h o t  o u t p u t  is i n v e r t e d  b y  g a t e  4D a n d  t h e  t r a i l i n g  e d g e  

c l o c k s  E r a s e  f l i p - f l o p  3D on.

W h e n  W R I T E  g o e s  i n a c t i v e ,  W R T  g o e s  l o w  to t r i g g e r  o n e - s h o t  4 C  f o r  a  5 3 0 - m i c r o ­

s e c o n d  t i m e - o u t .  T h e  o n e - s h o t  o u t p u t  is  i n v e r t e d  b y  g a t e  4D a n d  i t s  t r a i l i n g  e d g e  

c l o c k s  E r a s e  f l i p - f l o p  3D to  a  f a l s e  s t a t e ,  r e m o v i n g  e r a s e  f r o m  t h e  4D g a t e s .
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+5V +5V

WRT GATE

HDLD

F i g u r e  3 - 2 4 .  E r a s e  L o g i c

W h e n  E R A S E  is  i n a c t i v e ,  d r i v e r  2D o u t p u t s  a  h i g h  to  b i a s  c u r r e n t  s o u r c e  t r a n s i s t o r  

Q 7  off .  W h e n  E R A S E  is  a c t i v e ,  2D o u t p u t s  a l o w  t u r n i n g  Q 7  on .  W i t h  Q 7  o n ,

+ 5 v o l t s  i s  d e v e l o p e d  a c r o s s  R 8 8  a n d  R 8 9  c a u s i n g  e r a s e  c u r r e n t  to f lo w  t h r o u g h  t h e  

t u n n e l  e r a s e  c o i l  o f  t h e  r e a d / w r i t e  h e a d .

T h e  c u r r e n t  is  t u r n e d  o n  200  m i c r o s e c o n d s  a f t e r  a n  a c t i v e  W R I T E  a n d  r e m a i n s  o n  

u n t i l  530  m i c r o s e c o n d s  a f t e r  W R I T E  g o e s  i n a c t i v e .  T h e  t u n n e l - e r a s e d  d a t a  p a t t e r n  

is s h o w n  in F i g u r e  3 - 2 5 .  T h e  c u r r e n t  is  o n  w h e n e v e r  W R I T E  is a c t i v e ,  w i t h  t h e  

s t r a d d l e - e r a s e  o p t i o n  i n s t a l l e d .

D C  U n s a f e

T h e  D C  U n s a f e  l o g i c  c o m p r i s e s  c o m p a r a t o r  3A ,  t r a n s i s t o r s  Q l ,  Q 2 ,  Q 4 ,  z e n e r  

d i o d e  V R l ,  r e s i s t o r s  R 1 3 ,  R 6 5 ,  R 4  t h r o u g h  R 8 ,  R 1 4 ,  R 1 5 ,  a n d  c a p a c i t o r  C l .  T h e

F i g u r e  3 -2 5 .  E r a s e d  Data P a t t e r n
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p u r p o s e  o f  t h e  D C  U n s a f e  c i r c u i t  i s  to m o n i t o r  t h e  -f 2 4 - v o l t  a n d  + 5 - v o l t  l e v e l s  a n d  

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

e x c e e d e d ,  + 2 4  v o l t s  is t u r n e d  o f f  to  d i s a b l e  t h e  w r i t e  a n d  e r a s e  l o g i c  ( s e e  

F i g u r e  3 - 2 6 ) .

W r i t e  C u r r e n t  C o n t r o l

T h e  w r i t e  c u r r e n t  c o n t r o l  l o g i c  is  s h o w n  in  F i g u r e  3 - 2 7 .  T h i s  c i r c u i t  is  u s e d  to 

c o n t r o l  t h e  f l o w  o f  w r i t e  c u r r e n t  t h r o u g h  t h e  r e a d / w r i t e  h e a d  in  r e s p o n s e  to t h e  

d i r e c t i o n  d e t e r m i n e d  b y  t h e  W R T  D A T A  i n t e r f a c e  l i n e .

W h e n  t h e  d r i v e  is no t  s e l e c t e d ,  w r i t e  c u r r e n t  f lo w  is i n h i b i t e d .  W h e n  t h e  d r i v e  is 

s e l e c t e d ,  i n t e r f a c e  l i n e  r e c e i v e r  5A is e n a b l e d  a n d  g a t e s  W R T  D A T A  to w r i t e  f l i p -  

f lo p  3D.  I f  t h e  W R I T E  c o m m a n d  is  a c t i v e ,  t h e  f l i p - f l o p  is e n a b l e d  a n d  t h e  o u t p u t  

o f  Q 6  d r i v e r  2D is  low.  C u r r e n t  f l o w s  t h r o u g h  V R 2 ,  C R 3 ,  R b 3 ,  a n d  R b 4  c a u s i n g  

c u r r e n t  s o u r c e  t r a n s i s t o r  Q 6  to t u r n  on.  Q5 d r i v e r  2D o u t p u t s  a  h i g h  a n d  c u r r e n t  

s o u r c e  t r a n s  is to r  'Q 5 ' is '  t u r n e d  off.

W h e n  W R I T E  b e c o m e s  i n a c t i v e  a n d  t h e  f l i p - f l o p  t o g g l e s  to t h e  o p p o s i t e  s t a t e ,  Q5 

d r i v e r  2D o u t p u t s  l o w ,  a n d  c u r r e n t  f l o w s  t h r o u g h  V R 2 ,  C R 3 ,  R 6 l  a n d  R 6 2  c a u s i n g

F i g ur e  3 -26 .  DC Unsafe  Log i c
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F i g u r e  3 - 2 7 .  W r i t e  C u r r e n t  C o n t r o l  L o g i c

c u r r e n t  s o u r c e  t r a n s i s t o r  Q5  to t u r n  on .  Q 6  d r i v e r  2D o u t p u t s  a  h i g h  a n d  t r a n s i s t o r  

Q 6  is  t u r n e d  off.

T r a n s i s t o r s  Q6  a n d  Q5 a r e  u s e d  a s  w r i t e  d r i v e r  s w i t c h e s .  W h e n  Q 6  is  t u r n e d  o n ,  

t h e  v o l t a g e  d e v e l o p e d  a t  t h e  e m i t t e r  c a u s e s  p e a k  w r i t e  c u r r e n t  to f l o w  t h r o u g h  R 5 9 ,  

Q 6 ,  C R 4  a n d  t h r o u g h  o n e - h a l f  o f  t h e  c o i l  in  t h e  r e a d / w r i t e  h e a d .

W h e n  Q5 is t u r n e d  o n ,  p e a k  w r i t e  c u r r e n t  f l o w s  t h r o u g h  R 5 9 ,  Q 5 ,  C R 5  a n d  t h r o u g h  

t h e  o t h e r  o n e - h a l f  o f  t h e  c o i l  in  t h e  R E A D / W R I T E  h e a d .

L o w  W r i t e  C u r r e n t  C o n t r o l

L O I  d r i v e r  2D a n d  r e s i s t o r  R 6 0  f o r m  a  l o w  w r i t e  c u r r e n t  c i r c u i t  ( s e e  F i g u r e  3 - 2 7 ) .  

W h e n  L O I  is  i n a c t i v e ,  t h e  d r i v e r  o u t p u t s  a  h i g h  a n d  c u r r e n t  d o e s  n o t  f l o w  t h r o u g h  

R 6 0 .  In  t h i s  s t a t e ,  t h e  l e v e l  o f  w r i t e  c u r r e n t  is  d e t e r m i n e d  b y  R 5 9 .  W h e n  c o u n t e r s  

6A a n d  7A d r i v e  t h e  L O I  l i n e  a c t i v e ,  t h e  d r i v e r  o u t p u t s  a  l o w ,  c a u s i n g  c u r r e n t  to 

f l o w  t h r o u g h  R 6 0 ,  w h i c h  r e d u c e s  w r i t e  c u r r e n t  f o r  i n s i d e  t r a c k s  43 t h r o u g h  76.

A n  8 - b i t  c o u n t e r  i n c r e m e n t s  a n d  d e c r e m e n t s  w i t h  t h e  S T E P  p u l s e s  f r o m  t h e  i n t e r ­

f a c e  a n d  p r o v i d e s  a  d e c o d e  f o r  t r a c k s  44 t h r o u g h  76 to  g e n e r a t e  L O I .  T w o  4 - b i t  

c o u n t e r s ,  6A a n d  7A ,  a r e  c a s c a d e d  to  p r o v i d e  a  t r a c k  c o u n t e r .  A t  T r a c k  00 t h e
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c o u n t e r  i s  l o a d e d  w i t h  a  v a l u e  o f  H e x  6A. E a c h S T E P  p u l s e  c a u s e s  d e c r e m e n t i n g  

o f  t h e  c o u n t e r s  w h e n  S T E P  IN i s  h i g h  o r  i n c r e m e n t i n g  w h e n  it i s  low.  W h e n  t h e  

c o u n t e r s  d e c r e m e n t  to  H e x  3 F ,  t h e  o u t p u t  a t  6A6 g e n e r a t e s  a  l o w  a c t i v e  L O I  s i g n a l  

( s e e  F i g u r e  3 - 2 8 ) .

W h e n  W R I T E  is i n a c t i v e ,  W R T  g a t e  g o e s  l o w  to t h e  s e t  a n d  c l e a r  i n p u t s  o f  W r i t e  

f l i p - f l o p  5 E  c a u s i n g  b o t h  o u t p u t s  to go h igh .  A c c o r d i n g l y ,  b o t h  t r a n s i s t o r  d r i v e r s  

p r o v i d e  h i g h  o u t p u t s  a n d  b o t h  Q5 a n d  Q 6 a r e  t u r n e d  o f f  to  s t o p  a l l  c u r r e n t  f low .  

A l s o ,  t r a n s i s t o r  b i a s  d r i v e r  2D o u t p u t s  a  l o w  w h i c h  p r o d u c e s  a  v o l t a g e  t h r o u g h  

R 6 0  a n d  R 5 9 ,  e n s u r i n g  t h a t  Q15 a n d  Q l 6  a r e  b i a s e d  off .  W r i t e  d a t a  t i m i n g  a n d  

w r i t e  c u r r e n t  f l o w  a r e  s h o w n  in F i g u r e  3 - 2 9 .

R e a d  M o d e

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

a  w r i t e  o p e r a t i o n ,  a  r e a d  o p e r a t i o n  is  e n a b l e d  w h e n  t e W R I T E  c o m m a n d  b e c o m e s

F i g u r e  3 -28 .  Wri te  Current  Swi tching



WRT DATA/ 
(FM) —u — U — U " LJ...............

_ 150 NS MIN 4.00 mS + 20 NS

WRITE Q
\ 1100 NS MAX

__1 L_. —«------ 1

D C

U --------L T ~
2.00 mS 
± 10 NS

WRITE Q l___ r
CURRENT FLOW

ill

WRITE F/F ON WRITE F/F OFF

F i g u r e  3 - 2 9 .  W r i t e  C u r r e n t  T i m i n g

i n a c t i v e  a n d  t h e  5 3 0 - m i c r o s e c o n d  e r a s e  d e l a y  b e c o m e s  i n a c t i v e  ( t u n n e l - e r a s e  o n l y ) .  

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

S E L E C T  - A d d r e s s e s  t h e  d i s k  d r i v e

H D L D  - L o a d s  t h e  r e a d / w r i t e  h e a d

•  W R I T E  - P r o v i d e s  a  h i g h  ( i n a c t i v e )  e n a b l e  s i g n a l  

F i g u r e  3 - 3 0  s h o w s  t h e  r e a d  i n i t i a t e  t i m i n g .

R e a d / W r i t e  S e l e c t

T h e  r e a d / w r i t e  s e l e c t  l o g i c  c i r c u i t  is  s h o w n  in  F i g u r e  3 - 3 1 .  T h e  s o u r c e  i n p u t s  to 

F E T ' s  Q 9  a n d  Q 8  a r e  c o n n e c t e d  t o  t h e  c o i l s  o f  t h e  r e a d / w r i t e  h e a d .  T h e  o u t p u t  

d r a i n s  a r e  c o n n e c t e d  to  t h e  i n p u t s  o f  L S I  c h i p  I E .  W h e n  t h e  d i s k  d r i v e  is  o p e r a t i n g  

in  t h e  W r i t e  m o d e ,  t h e  o u t p u t  o f  W R T  g a t e  d r i v e r  2D is  h igh .  B o t h  Q 9  a n d  Q 8 a r e  

i n  t h e  o f f  s t a t e  to  i s o l a t e  t h e  h e a d  c o i l  f r o m  t h e  p r e a m p l i f i e r .  R e a d  d a m p i n g  i s  

d e t e r m i n e d  b y  R 8 5  a n d  R 8 6  in  p a r a l l e l  w i t h  R 8 4 .

R e a d  L S I  C i r c u i t ,  R e a d  P r e a m p l i f i e r ,  a n d  F i l t e r

T h e  i n p u t  s t a g e  o f  t h e  L S I  r e a d  c i r c u i t  i s  a  h i g h - g a i n  l i n e a r  a m p l i f i e r  u s e d  to 

i n c r e a s e  t h e  r e a d  d a t a  s i g n a l  a m p l i t u d e  b y  a  n o m i n a l  g a i n  o f  100. T h e  p r e a m p l i f i e r  

o u t p u t s  a r e  u s e d  to  d r i v e  a  3 p e l s  l i n e a r  p h a s e  b a n d p a s s  f i l t e r  n e t w o r k  ( s e e

TTi a n  t a  -  —-  -  -  -  — /•
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DC POWER

HDLD

STEP

WRITE

RAW DATA

F i g u r e  3 - 3 0 ,  R e a d  I n i t i a t e  T i m i n g

READ TPB2

F i g u r e  3-31 .  Read L o g i c ,  S i mpl i f i ed  Di a g r a m.

3-33



READ CIRCUIT 
1E

READ
DATA

1 2

TPB3

C31

I t

H f -
C30
C29

C28

FILTER NETWORK

R99
- W r

M V
R98

L4

C34

L3

R97 '

f t
C37 R94

—V v V
R96

TO 
k ACT 

DIFF

F i g u r e  3 - 3 2 .  R e a d  P r e a m p l i f i e r  a n d  F i l t e r  C i r c u i t

T h e  f i l t e r  h a s  a  - 3  db  b a n d w i d t h  o f  800  k i l o h e r t z .  R e s i s t o r s  R 9 4 ,  96 a n d  97 d i v i d e  

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

D iffe r e n t ia t in g  N etw ork

T h e  d i f f e r e n t i a t i n g  n e t w o r k  ( F i g u r e  3 - 3 3 )  p r o v i d e s  a  9 0 - d e g r e e  d e l a y  to c o n v e r t  

t h e  I n c o m i n g  r e a d  d a t a  s i g n a l  p e a k s  to  d i s t o r t e d  z e r o  c r o s s i n g s  f o r  t h e  c r o s s o v e r  

d e t e c t o r  ( s e e  F i g u r e  3 - 3 4 ) .  C a p a c i t o r  C 3 6 ,  I n d u c t o r  L 2  a n d  r e s i s t o r  R95 f o r m  a 

s e r i e s  c i r c u i t ,  r e s o n a n t  a t  750 k i l o h e r t z .  D i f f e r e n t i a t o r  d a m p i n g  i s  b y  r e s i s t o r  R95,  

R e s i s t o r s  R 9 0  a n d  R 9 1 ,  a n d  p o t e n t i o m e t e r  R 1 0 0  p r o v i d e  a  dc  o f f s e t  a d j u s t m e n t .

F i g u r e  3 - 33 .  Di f f erent i a t i ng  Ne t wor k
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F i g u r e  3 - 3 4 .  R e a d  D a t a  W a v e f o r m s

C r o s s o v e r  D e t e c t o r

T h e  c r o s s o v e r  d e t e c t o r  Ls a  c o m p a r a t o r  a n d  b i d i r e c t i o n a l  o n e - s h o t .  T h e  c o m p a r a ­

t o r  i s  d r i v e n  b y  t h e  a n a l o g  o u t p u t  o f  t h e  d i f f e r e n t i a t o r  a n d  p r o v i d e s  a  R A W  D A T A  

p u l s e  f o r  e a c h  z e r o  c r o s s i n g .  T h e  o n e - s h o t  o u t p u t s  a  n o m i n a l  1 0 0 0 - n a n o s e c o n d  

p u l s e  d e t e r m i n e d  b y  R 8 3  a n d  C 2 4  ( s e e  F i g u r e  3 - 3 5 ) .

T i m e  D o m a i n  F i l t e r

T h e  p u r p o s e  o f  t h e  t i m e  d o m a i n  f i l t e r  Ls to d i s r e g a r d  f a l s e  z e r o  c r o s s i n g s  In t h e  

R A W  D A T A ,  c a u s e d  b y  t h e  h i g h  r e s o l u t i o n  h e a d - t o - d l s k  I n t e r f a c e .

T w o  I n p u t s  a r e  r e c e i v e d  f r o m  t h e  c r o s s o v e r  d e t e c t o r .  T h e  z e r o  c r o s s i n g s  a r e  

Inpu t  to  a  f l i p - f l o p  f r o m  t h e  c o m p a r a t o r ,  a n d  t h e  c l o c k  I n p u t  is  f r o m  t h e  o n e - s h o t .  

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

t h e  c o m p a r a t o r  a n d  is d e l a y e d  1000 n a n o s e c o n d s .  T h e  f l i p - f l o p ,  r e s i s t o r  R 8 2 ,  

a n d  c a p a c i t o r  C 23  f o r m  a b i d i r e c t i o n a l  o n e - s h o t ,  t h e  o u t p u t  o f  w h i c h  Ls a  p o s i t i v e

READ CIRCUIT 1E

F i g u r e  3-35 .  T i m e  Do ma i n  F i l t e r  Log i c
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p u l s e  f o r  e a c h  t r a n s i t i o n  p r o d u c e d  b y  t h e  i n p u t  f l i p - f l o p .  T h e  p o s i t i v e  e d g e  o f  e a c h  

o u t p u t  p u l s e  t r i g g e r s  t h e  o n e - s h o t  to  o u t p u t  a  2 0 0 - n a n o s e c o n d  p u l s e  f o r  t h e  i n t e r f a c e  

d r i v e r  a n d  t h e  D a t a  S e p a r a t o r  o p t i o n  ( i f  i n s t a l l e d  f o r  s i n g l e - d e n s i t y  r e c o r d i n g ) .  T h e  

t i m e  d o m a i n  f i l t e r  l o g i c  is  s h o w n  in  F i g u r e  3 - 3 5 .

F M  D ata S ep a ra to r  (Option)

T h e  F M  D a t a  S e p a r a t o r  o p t i o n  is  u s a b l e  o n l y  w h e n  t h e  d i s k  d r i v e  is u s e d  f o r  s i n g l e ­

d e n s i t y  r e c o r d i n g .  F r e q u e n c y  m o d u l a t e d  ( F M )  e n c o d i n g  i s  d e f i n e d  a s  b e i n g  a  p u l s e  

t r a i n  w h e r e i n  a  c l o c k  p u l s e  o c c u r s  e v e r y  4 m i c r o s e c o n d s ,  a  b i n a r y  o n e  d a t a  b i t  

p u l s e  o c c u r s  m i d w a y  b e t w e e n  c l o c k  p u l s e s  a n d  no p u l s e  o c c u r s  if t h e  d a t a  b i t  is  a  

b i n a r y  z e r o .  T h e  l o g i c  is  s h o w n  in  F i g u r e  3 - 3 6 .

+5V

F i g u r e  3 - 3 6 .  F M  D a t a  S e p a r a t o r  ( O p t io n )  L o g i c

T h e  p u r p o s e  o f  t h e  d a t a  s e p a r a t o r  is  to  s e p a r a t e  t h e  R A W  D A T A  p u l s e  t r a i n  o f  

c l o c k  a n d  d a t a  p u l s e s  in to  s e p a r a t e  c l o c k  a n d  d a t a  p u l s e s .

W h e n  e n a b l e d  b y  S E L E C T ,  i n p u t  g a t e  4 E  i n v e r t s  t h e  p u l s e  t r a i n  f r o m  t h e  t i m e  

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

i n p u t s  to  o n e - s h o t  5 E ,  a n d  t h e  e n a b l e  i n p u t s  to t h e  4 E  i n t e r f a c e  l i n e  d r i v e r s .  T h e  

t r a i l i n g  e d g e  o f  e a c h  p u l s e  t r i g g e r s  t h e  o n e - s h o t  to  t i m e  f o r  2. 7 m i c r o s e c o n d s .  

T h e r e f o r e ,  s i n c e  t h e  t i m e  b e t w e e n  a  c l o c k  p u l s e  a n d  a  d a t a  " 1 "  p u l s e  is  2 m i c r o ­

s e c o n d s ,  t h e  p u l s e  t h a t  t r i g g e r s  t h e  o n e - s h o t  is  o u t p u t  a s  t h e  S E P  C L K  p u l s e  a n d  

t h e  n e x t  p u l s e  i s  t h e  S E P  D A T A  p u l s e .  P o t e n t i o m e t e r  R 1 0 5  is  p r o v i d e d  to v a r y  t h e  

t i m e  d e l a y .  F i g u r e  3 - 3 7  s h o w s  t h e  d a t a  s e p a r a t o r  o u t p u t  t i m i n g .  T h e  r e c o m m e n d e d

3 - 3 6



200 4.00 uS ^

2.00 juS 
NOM

2.00 nS 
NOM

± 50 NS NOM

RAW DATA (FM) u 0 J J J 0 ' ’
ic

1

1 D 

1

c He D C

SEP DA I A

SEP CLK

F i g u r e  3 - 3 7 .  F M  D a t a  S e p a r a t o r  O u t p u t  T i m i n g

s e t t i n g  f o r  t h e  o n e - s h o t  d e l a y  Ls Z. 7 to 2. 8 m i c r o s e c o n d s .  H o w e v e r ,  t h e  u s e r  m a y  

w a n t  to  v a r y  t h e  a d j u s t m e n t  d u e  to  i n h e r e n t  d e l a y s  of  t h e  p a r t i c u l a r  c o n t r o l l e r  u s e d .

T e r m i n a t i n g  R e s i s t o r  N e t w o r k

T e r m i n a t i n g  r e s i s t o r  n e t w o r k  7D ( F i g u r e  3 - 3 8 ) ,  is a  d u a l - i n l i n e  IC  p a c k a g e  c o n ­

t a i n i n g  a  t e r m i n a t i n g  r e s i s t o r  n e t w o r k  f o r  a l l  i n p u t  i n t e r f a c e  l i n e s .  F o r  e a c h  inp u t  

l i n e  t h e r e  is  a  Z Z O -o h m  r e s i s t o r  to  + 5 v o l t s ,  

a n d  a  3 3 0 - o h m  r e s i s t o r  to g r o u n d .  W h e n  

th e  d i s k  d r i v e s  a r e  r a d i a l l y  c o n n e c t e d  to 

t h e  c o n l - . r o l l e r , a l l  d r i v e s  m u s t  h a v e  t h e  

t e r m i n a t o r  IC  I n s t a l l e d .  W h e n  t h e  d r i v e s  

a r e  c o n n e c t e d  in  d a i s y - c h a i n  f a s h i o n ,  o n l y  

t h e  l a s t  d r i v e  m u s t  h a v e  t h e  t e r m i n a t o r  IC 

I n s t a l l e d .  A d d i t i o n a l  pu l l  - up o p t i o n s  a r e

p r o v i d e d  f o r  r a d i a l  o p e r a t i o n .  T h e  o p t i o n s
, . .  F i g u r e  3 - 3 8 .  T e r m i n a t i n g

a r e  a s  f o l l o w s :  R e s i s t o r  N e t w o r k

+ 5V

y h

ih

220

DISK
DRIVE

330

M - H E A D  L O A D

A - S T E P

B - S T E P  IN
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SECTION 4

INSTALLATION

G E N E R A L

T h i s  s e c t i o n  p r o v i d e s  i n f o r m a t i o n  n e c e s s a r y  to p r e p a r e  t h e  d i s k  d r i v e  f o r  

o p e r a t i o n a l  r e a d i n e s s .  P r e l i m i n a r y  i n s p e c t i o n ,  m e c h a n i c a l  c h e c k s  a n d  c a b l e  

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

T h e  d i s k  d r i v e  m a y  b e  c o n f i g u r e d  a n d  s h i p p e d  in o n e  o f  m a n y  w a y s ,  d e p e n d i n g  on  

c u s t o m e r  r e q u i r e m e n t s .  I n f o r m a t i o n  f o r  t h e  i n s t a l l a t i o n  of  a d d i t i o n a l  o p t i o n s  a n d  

m u l t i - d r i v e  c o n n e c t i n g  c o n f i g u r a t i o n s  a r e  i n c l u d e d  in t h i s  s e c t i o n .

I N S P E C T I O N

T h e  d i s k  d r i v e  is p a c k a g e d  in  a  h e a v y  d u t y  c o n t a i n e r ,  d e s i g n e d  to e n s u r e  a d e q u a t e  

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

the  c o n t a i n e r  a n d  a l l  p a c k i n g  m a t e r i a l  f o r  p o s s i b l e  f u t u r e  u s e .

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

If t h e  c o n t a i n e r  is  d a m a g e d ,  t h e r e  is  a p o s s i b i l i t y  t h a t  t h e  d i s k  d r i v e  m a y  a l s o  b e  

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

c o n t e n t s .

U N P A C K I N G

A c o m p l e t e  i n s p e c t i o n  o f  t h e  d i s k  d r i v e  is  n e c e s s a r y  to e n s u r e  e q u i p m e n t  a c c e p t a ­

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

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

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

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

e.  C h e c k  a l l  i t e m s  f o r  d a m a g e .  R e p o r t  a l l  d i s c r e p a n c i e s  to c a r r i e r  a n d  
m a n u f a c t u r e r .  I f  no d a m a g e  o r  s h i p p i n g  d i s c r e p a n c i e s  a r e  e v i d e n t ,  
c o n t i n u e  to  M e c h a n i c a l  C h e c k s .  O t h e r w i s e ,  h o l d . d i s k  d r i v e  f o r  r e t u r n  
to m a n u f a c t u r e r .

M E C H A N I C A L  C H E C K S

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

m a d e ,  w i t h o u t  h a v i n g  p o w e r  a p p l i e d ,  a s  f o l l o w s  ( s e e  F i g u r e  4 - 1 ) :

a .  P l a c e  d i s k  d r i v e  o n  c l e a n  b e n c h  s u r f a c e  w i t h  p r i n t e d  c i r c u i t  b o a r d  ( P C B )  
o n  s i d e  a n d  f r o n t  p a n e l  f a c i n g  c h e c k e r .

b .  M a n u a l l y  r o t a t e  s p i n d l e  p u l l e y .  O b s e r v e  t h a t  a  s p i n d l e  r o t a t e s  f r e e l y  a n d  
d r i v e  b e l t  r i d e s  s m o o t h  a n d  e v e n l y .

c .  P r e s s  f r o n t  p a n e l  r e l e a s e  b u t t o n .  O b s e r v e  t h a t  c a r r i e r  m e c h a n i s m  
o p e n s  to i n s e r t  f l o p p y  d i s k  c a r t r i d g e ,  a n d  t h a t  c e n t e r i n g  c o n e  is  
r e l e a s e d  f r o m  s p i n d l e  hub.

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

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

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

C O N N E C T I N G  C A B L E S

T h e  d i s k  d r i v e  is c o n n e c t e d  to t h e  h o s t  c o n t r o l l e r  b y  t h r e e  c o n n e c t i n g  c a b l e s ,  t h e  

l e n g t h s  o f  w h i c h  a r e  d e t e r m i n e d  a t  t h e  i n s t a l l a t i o n  s i t e .  T h e  a c  a n d  dc  c a b l e s  a r e  

I n d e p e n d e n t  c a b l e s  r e q u i r i n g  d i r e c t  c o n n e c t i o n  to e a c h  d i s k  d r i v e ,  r e g a r d l e s s  o f  

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

in g  to  t h e  v a r i o u s  c o n n e c t i n g  c o n f i g u r a t i o n s ,  a n d  s h o u l d  n o t  e x c e e d  25 f e e t  in  l e n g t h .
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T h e  c a b l e s  a r e  c o n n e c t e d  d i r e c t l y  to  d i s k  d r i v e  c o n n e c t o r s  a s  s h o w n  In F i g u r e  4 - 1 ,  

a n d  a r e  i d e n t i f i e d  a s  f o l l o w s :

•  J 3 ,  I n t e r f a c e  S i g n a l s  ( Inpu t  C o m m a n d s  a n d  W r i t e  D a t a ,  O u t p u t  S t a t u s  a n d  
R e a d  D a t a )

•  J 2 ,  D C  P o w e r  ( E l e c t r o n i c s  a n d  S t e p p e r  M o t o r )

•  J l ,  A C  P o w e r  ( S p in d l e  D r i v e  M o t o r )

F a b r i c a t e  a l l  c a b l e s  u s i n g  r e c o m m e n d e d  c o n n e c t i n g  j a c k s ,  p l u g s  a n d  p i n s .  A l l  

i n p u t  a n d  o u t p u t  l i n e s  to i n t e r f a c e  c o n n e c t o r  J3  ( s i g n a l )  s h o u l d  b e  c a b l e d  u s i n g  o n e  

of  t h e  tw o  f o l l o w i n g  m e t h o d s :

•  T w i s t e d  p a i r  (AWG 26 o r  l a r g e r )  w i t h  a t  l e a s t  o n e  t w i s t  p e r  i n c h ,  f o r  e a c h
s i g n a l .  O n e  w i r e  c o n n e c t e d  to a s s i g n e d  s i g n a l  p in  o n  P 3 ,  a n d  t h e  o t h e r
w i r e  c o n n e c t e d  to  s i g n a l  g r o u n d  a t  b o t h  e n d s .  C a b l e  l e n g t h  s h o u l d  no t  
e x c e e d  25 f e e t .

(SIDE VIEW)

AND DRIVE BELT

F i g u r e  4 - 1 .  Pr i n c i p a l  P a r t s  Lo c a t i on
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•  5 0 - c o n d u c t o r  f l a t  r i b b o n  c a b l e .  C o n n e c t  a l t e r n a t e  s i g n a l  a n d  g r o u n d  w i r e  
u s i n g  r e c o m m e n d e d  m a t e r i a l .  M a x i m u m  r i b b o n  c a b l e  l e n g t h  i s  10 f e e t .

U s i n g  a  v o l t o h m m e t e r  ( s e t  to  m e a s u r e  c o n t i n u i t y ) ,  v e r i f y  t h a t  a l l  c a b l e s  h a v e  b e e n  

f a b r i c a t e d  c o r r e c t l y  b y  t h e  f o l l o w i n g  c h e c k s  o n  e a c h  c o n n e c t o r :

a .  C h e c k  e a c h  p i n  w i t h  a l l  o t h e r  p i n s  o n  s a m e  c o n n e c t o r  to e n s u r e  p i n - t o -
p in  s h o r t  d o e s  n o t  e x i s t .

b.  V e r i f y  c a b l e  h a s  no b r o k e n  l i n e s  b y  c h e c k i n g  e a c h  p in  w i t h  c o r r e s p o n d i n g  
p in  o n  o p p o s i t e  e n d  of  c a b l e .

c .  A d j u s t  v o l t o h m m e t e r  to m e a s u r e  a c  l i n e  v o l t a g e ;  a p p l y  a c  p o w e r  a n d  
c h e c k  d i s c o n n e c t e d  a c  c o n n e c t o r  p i n s  ( P I )  f o r  c o r r e c t  inp u t  v o l t a g e .  
R e m o v e  a c  p o w e r  w h e n  c h e c k  c o m p l e t e .

d . A d j u s t  v o l t o h m m e t e r  to  m e a s u r e  dc  v o l t a g e ;  a p p l y  dc  p o w e r  a n d  c h e c k
d i s c o n n e c t e d  dc  c o n n e c t o r  p i n s  ( P 2) f o r  c o r r e c t  i n p u t  v o l t a g e s .  R e m o v e
dc  p o w e r  w h e n  c h e c k  c o m p l e t e .

A C  P o w e r  C a b l e

A C  p o w e r  i s  c o n n e c t e d  to  t h e  d i s k  d r i v e  t h r o u g h  c o n n e c t o r  J1  (AC),  T h e  in p u t  pin 

a s s i g n m e n t s  a n d  o p t i o n a l  v o l t a g e / f r e q u e n c y  r e q u i r e m e n t s  a r e  l i s t e d  in T a b l e  4 - 1 .

T a b l e  4 - 1 .  A C  P o w e r  R e q u i r e m e n t s

P i n  No.  
( P I )

60 H e r t z 50 H e r t z

115V 230V 115V 230V

1 9 0 -  127 V A C 1 8 0 - 2 5 3  V A C 90 -  127 V A C 1 8 0 - 2 5 3  V A C

2 F r a m e  Gnd F  r a m e  G nd F  r a m e  Gnd F r a m e  Gnd

3 A C  R e t A C  R e t A C  R e t A C  R e t

rM A X 0. 5 A m p s 0. 4 A m p s 0. 6 A m p s 0. 4 A m p s

F  r e q u e n c y  
T o l e r a n c e ±0 ,  5 H e r t z ±0.  5 H e r t z
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A C  p o w e r  i n p u t  c o n n e c t o r  J1  is  m o u n t e d  i n s i d e  t h e  f r a m e  b e h i n d  t h e  d r i v e  m o t o r

c a p a c i t o r  ( s e e  F i g u r e  4 - 1 ) .  T h e  3 - p i n  c o n n e c t o r  is A M P  P / N  1 - 4 8 0 3 0 5 - 0  u s i n g  

p in  P  N 6 0 6 2 0 -  1. R e c o m m e n d e d  m a t i n g  c o n n e c t o r  

P 2 ,  is A M P  P / N  1 - 4 8 0 3 0 3 - 0  o r  1 - 4 8 0 3 0 4 - 0 ,  b o t h  

u s i n g  p in  P  N 6 0 6 1 9 -  1. F i g u r e  4 - 2  s h o w s  c o n n e c t o r  

J l  a s  s e e n  f r o m  t h e  r e a r  o f  t h e  d r i v e .

D C  P o w e r  C a b l e

D C  p o w e r  is  c o n n e c t e d  to  t h e  d i s k  d r i v e  t h r o u g h  

t w i s t e d - p a i r  a t  c o n n e c t o r  J 2  (DC).  T h e  i n p u t  p in  

a s s i g n m e n t s  a n d  v o l t a g e  r e q u i r e m e n t s  a r e  l i s t e d  

in T a b l e  4 - 2 .

F i g u r e  4 - 2 .  A C  
C o n n e c t o r  J l

T a b l e  4 - 2 .  D C  P o w e r  R e q u i r e m e n t s

P i n  No.  
(P2) Dc V o l t a g e T o l e r a n c e C u r r e n t

M a x i m u m  
R i p p l e  ( p -p )

1 + 24 V D C ±1. 2 V D C 1. 6A M a x . 100 m v

2 + 24V R e t - -

5 + 5 V D C ±0.  25 V D C 1. 0A M a x . 50 m v

6 + 5V R e t - - -

I n t e r f a c e  S i g n a l  C a b l e

A l l  c o n t r o l l e r  c o m m a n d s ,  r e a d / w r i t e  d a t a ,  a n d  

d i s k  d r i v e  s t a t u s  s i g n a l s  a r e  t r a n s f e r r e d  t h r o u g h

D C  p o w e r  i n p u t  c o n n e c t o r  J2  l s  m o u n t e d  on the  n o n c o m p o n e n t  s i d e  o f  t h e  P C B ,  

j u s t  b e l o w  the  d r i v e  m o t o r  c a p a c i t o r  a n d  th e  s t e p p e r  m o t o r  ( s e e  F i g u r e  4 - 1 ) .  T h e  

6 - p i n  c o n n e c t o r  l s  A M P  P / N  M a t e - N - L o c k  P / N  

1 - 3 8 0 9 9 9 - 0  a n d  is s o l d e r e d  d i r e c t l y  to t h e  P C B .

R e c o m m e n d e d  m a t i n g  c o n n e c t o r  P 2 ,  is A M P  

P / 'N  1 - 4 8 0 2 7 0 - 0  u s i n g  p in  P / N  6 0 6 1 9 -  1. F i g ­

u r e  4 - 3  s h o w s  c o n n e c t o r  J 2 ,  a s  s e e n  f r o m  th e  

r e a r  of  t h e  d i s k  d r i v e .

F i g u r e  4 - 3 .  DC
C onnec t or  J2
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c o n n e c t o r  J 3 .  C o n n e c t i o n s  a r e  m a d e  b e t w e e n  t h e  c o n t r o l l e r  a n d  t h e  d i s k  d r i v e  in 

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

r e q u i r e d .

C o n n e c t o r  J 3  is  a  5 0 - p i n  P C B  e d g e - c a r d  c o n n e c t o r ,  l o c a t e d  a t  t h e  r e a r  o f  t h e  d i s k  

d r i v e  ( s e e  F i g u r e  4 - 1 ) .  T h e  p i n s  a r e  n u m b e r e d  1 t h r o u g h  5 0 ,  w i t h  a l l  e v e n -  

n u m b e r e d  p i n s  o n  t h e  c o m p o n e n t  s i d e .  A k e y  s l o t  is p r o v i d e d  b e t w e e n  p i n s  4 a n d  

6 f o r  c o n n e c t o r  k e y i n g .  R e c o m m e n d e d  m a t i n g  c o n n e c t o r s  f o r  J 3 ,  a r e  l i s t e d  in 

T a b l e  4 - 3 .

T a b l e  4 - 3 .  R e c o m m e n d e d  J3  M a t i n g  C o n n e c t o r s

C a b l e  T y p e M a n u f a c t u r e r C o n n e c t o r  P / N C o n t a c t  P / N

T w i s t e d  P a i r  #26  
( c r i m p  o r  s o l d e r )

A M P 1 - 5 8 3 7 1 7 - 1 5 8 3 6 1 6 - 5  ( C r i m p )  
5 8 3 8 5 4 - 3  ( S o l d e r )

T w i s t e d  P a i r  #26  
( s o l d e r  t e r m i n a l )

V IK IN G 3 V H 2 5 / 1 J N - 5 NA

F l a t  C a b l e 3M 3 4 1 5 - 0 0 0 1 NA
( S c o t c h f l e x ) A M P 8 8 0 8 3 - 1 NA

A l l  c o n n e c t i o n s  to  a n d  f r o m  t h e  r e a d / w r i t e  a n d  c o n t r o l  l o g i c  p r i n t e d  c i r c u i t  b o a r d  

a r e  s h o w n  in F i g u r e  4 - 4 .

F i g u r e  4 - 4  i s  p r o v i d e d  a s  a n  i n t e r c o n n e c t i o n  d i a g r a m  a n d  s h o w s  t h a t ,  e x c e p t  f o r  

A C  p o w e r  c o n n e c t o r  J l ,  a l l  c o n n e c t i o n s  a r e  m a d e  d i r e c t l y  to  o r  f r o m  th e  P C B .  

C o n n e c t o r s  J 4  t h r o u g h  J 8  a r e  f o r  i n t e r n a l  d i s k  d r i v e  u s e .

I N T E R F A C E  S I G N A L  D E S C R I P T I O N S

A l l  i n t e r f a c e  s i g n a l  l e v e l s  a r e  l o w  a c t i v e  (0 v o l t ) ,  i n v e r t e d  b y  t h e  d i s k  d r i v e  l i n e  

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

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

L o g i c  L e v e l s  a n d  T e r m i n a t i o n

I n t e r f a c e  s i g n a l s  to  a n d  f r o m  c o n n e c t o r  J 3  h a v e  t h e  l o g i c  l e v e l s  r e p r e s e n t e d  by  

F i g u r e  3 - 7  a n d  a l l  s i g n a l  i n p u t s  a r e  t e r m i n a t e d  a s  s h o w n  in F i g u r e  3 - 3 8 .
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F i g u r e  4 -4 .  Inte rconnec t i on  D i a g r a m
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I n p u t  S i g n a l s

I n p u t  s i g n a l s  f r o m  t h e  c o n t r o l l e r  to t h e  d i s k  d r i v e  a r e  l i s t e d  a n d  d e f i n e d  in  

T a b l e  4 - 4 .  L o g i c  1 i s  l o w  ( a c t i v e )  a n d  L o g i c  0 Ls h i g h  ( s e e  F i g u r e  3 - 7 ) .

O u t p u t  S i g n a l s

O u t p u t  s i g n a l s  f r o m  t h e  d i s k  d r i v e  to  t h e  c o n t r o l l e r  a r e  l i s t e d  a n d  d e f i n e d  in 

T a b l e  4 - 5 .  L o g i c  1 is  l o w  ( a c t i v e )  a n d  l o g i c  0 Ls h i g h  ( s e e  F i g u r e  3 - 7 ) .

I N T E R F A C E  T I M I N G

T h e  t i m i n g  f o r  I n t e r f a c e  L n p u t / o u t p u t  s i g n a l s  Ls s h o w n  in F i g u r e  3 - 6 .

D i s k  d r i v e  o p e r a t i o n s  b e g i n  w h e n  t h e  d i s k  c a r t r i d g e  is  i n s e r t e d  a n d  t h e  a c c e s s  

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

t h e  u n i t  Ls s e l e c t e d  b y  t h e  c o n t r o l l e r  to c h e c k  t h e  r e a d y  s t a t u s .

A t  c o m p l e t i o n  o f  t h e  r e a d y  d e l a y ,  R E A D Y  b e c o m e s  a c t i v e  to t h e  c o n t r o l l e r  a n d  t h e  

c o n t r o l l e r  m a k e s  H D L D  a c t i v e  In r e t u r n .  A f t e r  a  2 5 - m i l l i s e c o n d  h e a d  l o a d  t i m e  

t h e  u n i t  Ls In t h e  R e a d  m o d e  a n d  t h e  r e a d  d a t a  Ls p r e s e n t  o n  th e  R A W  D A T A  l in e .

T h e  c o n t r o l l e r  I s s u e s  o n e  o r  m o r e  S T E P  p u l s e s ,  c a u s i n g  t h e  r e a d / w r i t e  h e a d  to 

b e  m o v e d  o n e  o r  m o r e  t r a c k s  f r o m  i t s  i n i t i a l  p o s i t i o n .  D u r i n g  t h e  14 m i l l i s e c o n d s  

a f t e r  t h e  s e c o n d  S T E P  p u l s e ,  t h e  h e a d  h a s  s e t t l e d  o n  t h e  t r a c k  a n d  W R I T E  Ls m a d e  

a c t i v e ,  p l a c i n g  t h e  d i s k  d r i v e  In t h e  W r i t e  m o d e .

A f t e r  a  m a x i m u m  d e l a y  o f  1 b i t  t i m e  (4 m i c r o s e c o n d s  f o r  s i n g l e - d e n s i t y ,  2 m i c r o ­

s e c o n d s  f o r  d o u b l e - d e n s i t y ) ,  w r i t e  d a t a  Ls a c c e p t e d  o n  t h e  W R T  D A T A  l i n e  a n d  

w r i t t e n  o n  t h e  d i s k .  A p p r o x i m a t e l y  200  m i c r o s e c o n d s  a f t e r  W R I T E  g o e s  a c t i v e ,  

E R A S E  Ls m a d e  a c t i v e .

A f t e r  t h e  l a s t  w r i t e  b i t  h a s  b e e n  t r a n s f e r r e d  to t h e  d i s k  d r i v e ,  W R I T E  b e c o m e s  

I n a c t i v e  2 b i t  t i m e s  l a t e r .  E R A S E  Ls t u r n e d  o n  a n d  o f f  w i t h  W R I T E  w h e n  s t r a d d l e -  

e r a s e  Ls u s e d .  E R A S E  Ls m a d e  I n a c t i v e  530  m i c r o s e c o n d s  a f t e r  t h e  t r a i l i n g  e d g e  

o f  W R I T E ,  If t u n n e l - e r a s e  Ls u s e d .

A 5 0 - m L c r o s e c o n d  s t a b i l i z a t i o n  d e l a y  is r e q u i r e d  f o l l o w i n g  a  w r i t e  o p e r a t i o n ,  

b e f o r e  v a l i d  r e a d  o p e r a t i o n s  c a n  b e  p e r f o r m e d .
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Tabl e  4 - 4 .  I nter face  Input S i gnal s

S i g n a l D e f i n i t i o n

S E L E C T  0 
t h r o u g h

C* T T >  T  T — '  / - > •  r - n  OOHiijHi Li 1 J

H D L D

S T E P

In  t h e  b a s i c  c o n f i g u r a t i o n  o n e  s e l e c t  l i n e  Is a s s i g n e d  to  e a c h  
d r i v e .  L o g i c  1 ( low) s e l e c t s  t h e  c o r r e s p o n d i n g  d r i v e  a n d  a l l  
i n t e r f a c e  l o g i c  i s  e n a b l e d .  W h e n  t h e  l i n e  is  a t  l o g i c  0 (h igh)  a l l  
i n p u t s  a r e  d i s a b l e d  e x c e p t  S E L E C T  l i n e s  a n d  a l l  o u t p u t s  e x c e p t  
R E A D Y  a r e  d i s a b l e d  ( s e e  F i g u r e  3 - 9 ) .

W h e n  t h e  b i n a r y  s e l e c t  o p t i o n  is  i n s t a l l e d ,  a n  a c t i v e  ( low)
S E L E C T  0 e n a b l e s  u n i t  s e l e c t i o n .  S E L E C T  1, S E L E C T  2 a n d  
S E L E C T  3 c o n t a i n  a  3 - b i t  b i n a r y  c o d e  to  s e l e c t  t h e  u n i t  ( s e e  
T a b l e  3 - 1 ) .

T h e  a c t i v i t y  i n d i c a t o r  is  t u r n e d  o n  a n d  t h e  d o o r  l o c k  o p t i o n  ( if  
i n s t a l l e d  o n  a  l o w  p r o f i l e  d r i v e )  i s  a c t i v a t e d  i f  t h e  a c t i v i t y  i n d i ­
c a t o r  o p t i o n  is  m o n i t o r i n g  S E L E C T .

L o g i c  1 ( low) e n e r g i z e s  t h e  h e a d  l o a d  s o l e n o i d .  T h e  e n e r g i z e d  
h e a d  l o a d  s o l e n o i d  r e l e a s e s  t h e  h e a d  l o a d  a r m  to b r i n g  t h e  m e d i a  
in to  c o n t a c t  w i t h  t h e  r e a d / w r i t e  h e a d  ( s e e  F i g u r e  3 - 1 5 ) .

A d e l a y  o f  25 m i l l i s e c o n d s  is  r e q u i r e d  a f t e r  t h e  H D L D  c o m m a n d ,  
b e f o r e  d a t a  c a n  b e  r e a d  o r  w r i t t e n .

T o  e n a b l e  H D L D  t h e  u n i t  m u s t  b e  s e l e c t e d .  A n  a c t i v e  H D L D  is  
n o t  r e q u i r e d  If the  s e l e c t e d  H D L D  o p t i o n  i s  i n s t a l l e d .

T h e  a c t i v i t y  i n d i c a t o r  is  t u r n e d  o n  a n d  t h e  d o o r  l o c k  o p t i o n  (if 
i n s t a l l e d  o n  a  l o w  p r o f i l e  d r i v e )  i s  a c t i v a t e d  if t h e  a c t i v i t y  i n d i c a ­
t o r  o p t i o n  is m o n i t o r i n g  H D L D .

T h e  t r a i l i n g  e d g e  o f  e a c h  l o g i c  1 ( low) S T E P  p u l s e  c a u s e s  t h e  
r e a d / w r i t e  h e a d  to  m o v e  o n e  t r a c k  d i s t a n c e  ( s e e  F i g u r e  3 - 1 9 ) .

E a c h  p u l s e  m u s t  r e m a i n  a c t i v e  f o r  a t  l e a s t  10 m i c r o s e c o n d s  a n d  
t h e  t i m e  b e t w e e n  p u l s e s  m u s t  b e  a t  l e a s t  3 m i l l i s e c o n d s  a n d  n o t  
m o r e  t h a n  8 m i l l i s e c o n d s  f o r  a  m u l t i p l e  t r a c k  m o v e m e n t  ( s e e  
F i g u r e  3 - 1 9 ) .

i
,

T h e  f o l l o w i n g  c o n d i t i o n s  m u s t  b e  m e t  to a l l o w  r e a d / w r i t e  h e a d  
m o  v e m e n t :

1. W r i t e  o p e r a t i o n  i n h i b i t e d

2. U n i t  s e l e c t e d  o r  r a d i a l  s t e p  o p t i o n  i n s t a l l e d  1

3. H D L D  a c t i v e  }
j
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Ta b l e  4 - 4 .  I n te r f a c e  Input S i gna l s  (Continued)

S i g n a l

S T E P  IN

W R I T E

D e f i n i t i o n

L o g i c  1 l e v e l  ( low) c a u s e s  t h e  r e a d / w r i t e  h e a d  to  m o v e  f o r w a r d  
( in  t o w a r d  t r a c k  76) a n d  l o g i c  0 l e v e l  (h igh)  c a u s e s  t h e  r e a d ,  
w r i t e  h e a d  to  m o v e  in  r e v e r s e  (ou t  t o w a r d  t r a c k  00)  ( s e e  F i g ­
u r e  3 - 1 9 ) .

T h e  s i g n a l  m u s t  n o t  c h a n g e  s t a t e  l e s s  t h a n  1 m i c r o s e c o n d  b e f o r e  
t h e  t r a i l i n g  e d g e  o f  t h e  S T E P  p u l s e  ( s e e  F i g u r e  3 - 1 9 ) .

T o  e n a b l e  S T E P  IN t h e  u n i t  m u s t  b e  s e l e c t e d  o r  t h e  r a d i a l  s t e p  
o p t i o n  m u s t  b e  i n s t a l l e d .

L o g i c  1 l e v e l  ( low) d i s a b l e s  b o t h  the r e a d  l o g i c  a n d  r e a d / w r i t e  
h e a d  m o v e m e n t  a n d  c a u s e s  w r i t e  c u r r e n t  to b e  t u r n e d  on  in  the  
r e a d / w r i t e  h e a d  ( s e e  F i g u r e s  3 - 2 3  a n d  3 - 2 7 ) .

W R T  D A T A

IN U S E  
( O p t io n )

W R I T E  s h o u l d  b e  a c t i v e  1 b i t  t i m e  b e f o r e  t h e  f i r s t  W R T  D A T A  
p u l s e  a n d  r e m a i n  a c t i v e  2 b i t  t i m e s  a f t e r  t h e  l a s t  W R T  D A T A  
p u l s e  ( s e e  F i g u r e  3 - 2 1 ) .

E r a s e  c u r r e n t  is  t u r n e d  o n  a n d  o ff  b y  W R I T E  G A T E  f o r  s t r a d d l e  
e r a s e .  O p t i o n a l l y ,  f o r  t u n n e l  e r a s e  h e a d s e r a s e  c u r r e n t  is 
t u r n e d  o n  200  m i c r o s e c o n d s  a f t e r  W R I T E  b e c o m e s  a c t i v e  ( low) 
a n d  is  t u r n e d  o f f  530  m i c r o s e c o n d s  a f t e r  W R I T E  b e c o m e s  
i n a c t i v e  (h ig h )  ( s e e  F i g u r e  3 - 2 4 ) .

T h e  f o l l o w i n g  c o n d i t i o n s  m u s t  b e  m e t  to e n a b l e  W R I T E :

1. U n i t  s e l e c t e d

2.
3.

H D L D  a c t i v e

If t h e  w r i t e  p r o t e c t  o p t i o n  is  i n s t a l l e d ,  a w r i t e  - p r o  t e c t e d  
d i s k  c a r t r i d g e  ( o p e n  s l o t )  m u s t  no t  be l o a d e d .

T r a n s i t i o n s  o f  t h e  W R T  D A T A  p u l s e  f r o m  h ig h  to l o w  a n d  l o w  to 
h i g h  c h a n g e  t h e  p o l a r i t y  o f  t h e  w r i t e  c u r r e n t  f low  t h r o u g h  t h e  
r e a d / w r i t e  h e a d  ( s e e  F i g u r e  3 - 2 7 ) .

W R T  D A T A  r e m a i n s  l o w  f o r  150 to 1100 n a n o s e c o n d s  to  e s t a b l i s h  
n o m i n a l  d a t a  a n d  c l o c k  p u l s e  d u r a t i o n s  ( s e e  F i g u r e  3 - 2 9 ) .

T o  e n a b l e  W R T  D A T A  t h e  un i t  m u s t  b e  s e l e c t e d .

T h i s  o p t i o n a l  i n p u t  c a n  be  u s e d  to t u r n  o n  th e  a c t i v i t y  i n d i c a t o r  
a n d  a c t i v a t e  t he d o o r  l o c k  o p t i o n  i f t h e  a c t i v i t y  i n d i c a t o r  o p t i o n  
is  m o n i t o r i n g  IN U S E .
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Table  4 - 5 .  Inte r f ace  Output S ignal s

S i g n a l
L

D e f i n i t i o n

R E A D Y A c t i v e  s t a t u s  ( low) i n d i c a t e s  A C  a n d  D C  p o w e r  a p p l i e d  a n d  
two i n d e x  p u l s e s  d e t e c t e d  ( s e e  F i g u r e  3 - 1 4 ) .

W R T  P R O T E C T A c t i v e  s t a t u s  ( low) I n d i c a t e s  w r i t e  - p r o t e  c t e d  d i s k  ( s e e  F i g ­
u r e  1-2)  c a r t r i d g e  in u s e  a n d  a l l  w r i t e  l o g i c  is d i s a b l e d .  
O u t p u t  a v a i l a b l e  o n l y  w h e n  u n i t  ls s e l e c t e d  ( s e e  F i g u r e  3 - 2 3 ) .

T R A C K  00 A c t i v e  s t a t u s  ( low) i n d i c a t e s  t h a t  t h e  r e a d / w r i t e  h e a d  is 
p o s i t i o n e d  a t  t r a c k  00. O u t p u t  a v a i l a b l e  o n l y  w h e n  un i t  is 
s e l e c t e d  ( s e e  F i g u r e s  3 - 1 6  a n d  3 - 1 7 ) .

I N D E X L o w  a c t i v e  1. 7 m i l l i s e c o n d  p u l s e  ( s e e  F i g u r e  3 - 1 1 )  o c c u r s  
o n c e  p e r  d i s k  r e v o l u t i o n  ( s e e  F i g u r e  3 - 1 0 ) .

I f  t h e  h a r d  s e c t o r  o p t i o n  Ls i n s t a l l e d  ( s e e  F i g u r e  3 - 1 2 )  the  
p u l s e  d u r a t i o n  is r e d u c e d  to 0. 4 m i l l i s e c o n d s  n o m i n a l  ( s e e  
F i g u r e  3 - 1 3 ) .

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

DISK C H A N G E A c t i v e  s t a t u s  ( low) i n d i c a t e s  t h a t  t h e  d r i v e  h a s  j u s t  b e e n  
p o w e r e d  up o r  t h a t  t h e  d o o r  h a s  b e e n  o p e n e d  a nd  c l o s e d  
w h i l e  t h e  d r i v e  w a s  no t  s e l e c t e d .

S E C T O R
(O p t ion )

T h i s  l i n e  u s e d  o n l y  if t h e  h a r d  s e c t o r  o p t i o n  is i n s t a l l e d  ( s e e  
F i g u r e  3 - 1 2 ) .  L o w  a c t i v e  0 . 4 - m i l l i s e c o n d  p u l s e s  o c c u r  
5. 2 m i l l i s e c o n d s  a p a r t  i n d i c a t i n g  th e  s t a r t  o f  e a c h  o f  t h e  
32 s e c t o r s  m a r k e d  b y  t h e  32 s e c t o r  h o l e s  in t h e  s o f t  s e c t o r e d  
f l o p p y  d i s k  c a r t r i d g e  ( s e e  F i g u r e  1 -2) .

I f  t h e  1 6 / 8  s e c t o r  o p t i o n  is  i n s t a l l e d ,  a  l o w  l e v e l  p u l s e  
o c c u r s  a t  e v e r y  o t h e r  s e c t o r  h o l e  (16 s e c t o r )  o r  a t  e v e r y  
f o u r t h  s e c t o r  ho le  (8 s e c t o r )  ( s e e  F i g u r e  3 - 1 3 ) .

RAW  D A T A

iL --  ,, j

A l o w  a c t i v e  p u l s e  is  p r o d u c e d  f o r  e a c h  f l u x  r e v e r s a l  r e a d  
f r o m  t h e  d i s k  ( s e e  F i g u r e  3 - 3 1 ) .

T h i s  p u l s e  t r a i n  is  r e s t o r e d  d a t a  t r a n s f e r r e d  to t h e  c o n ­
t r o l l e r .  E a c h  p u l s e  w i d t h  is 200  n a n o s e c o n d s  d u r a t i o n  ( s e e  
F i g u r e  3 - 3 7 ) .
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Table  4 - 5 .  I nter face  Output S i gnal s  (Continued)

S i g n a l D e f i n i t i o n

F M  S E P  D A T A  
F M  S E P  C L K  
( O p t io n )

T h e s e  l i n e s  a r e  u s e d  o n l y  if t h e  F M  d a t a  s e p a r a t o r  o p t i o n  is 
i n s t a l l e d .  (See  F i g u r e  3 - 3 6 ) .

A l o w  a c t i v e  2 0 0 - n a n o s e c o n d  p u l s e  ( F M  S E P  D A T A )  is p r o ­
d u c e d  f o r  e a c h  d a t a  t r a n s i t i o n  in  t h e  RAW  D A T A  p u l s e  t r a i n  
( s e e  F i g u r e  3 - 3 7 ) .

A l o w  a c t i v e  2 0 0 - n a n o s e c o n d  p u l s e  ( F M  S E P  C L K )  is  p r o ­
d u c e d  f o r  e a c h  c l o c k  t r a n s i t i o n  in t h e  RA W D A T A  p u l s e  t r a i n  
( s e e  F i g u r e  3 - 3 7 ) .

S Y S T E M  C O N F I G U R A T I O N S

T h e  d i s k  d r i v e  c a n  b e  u s e d  in  s i n g l e - d r l v e  a p p l i c a t i o n s  o r  c a n  b e  c o n n e c t e d  in a 

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

S i n g l e - D r l v e  C o n f i g u r a t i o n

W h e n  a  s i n g l e  d i s k  d r i v e  i s  to be  u s e d  

w i t h  t h e  h o s t  c o n t r o l l e r ,  a l l  c a b l e s  a r e  

c o n n e c t e d  d i r e c t l y  to  t h e  d i s k  d r i v e  ( s e e  

F i g u r e  4 - 5 ) .  I t  i s  t h e  s i m p l e s t  f o r m  of  

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

s e l e c t e d  to  a c c e p t  c o m m a n d s  a n d  r e s p o n d  

w i t h  s t a t u s  s i g n a l s .  S e l e c t e d  h e a d  

l o a d  o r  r a d i a l  o p t i o n s  m a y  b e  i n s t a l l e d .

In  t h i s  a p p l i c a t i o n ,  a l l  i n p u t  s i g n a l  l i n e s  a r e  t e r m i n a t e d  b y  a n  i n t e g r a t e d  c i r c u i t  

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

R a d i a l  S e l e c t

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

( F i g u r e  4 - 6 ) .  T h e  p u r p o s e  o f  t h i s  t y p e  o p e r a t i o n  is to a l l o w  th e  d i s k  d r i v e  to 

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

o p t i o n s  c a n  b e  I n s t a l l e d .  S i g n a l  i n p u t  l i n e s  a r e  t e r m i n a t e d  in  e a c h  d i s k  d r i v e .

F i g u r e  4 - 5 .  S i n g l e - D r i v e  
C o n f i g u r a t i o n

4 - 1 2



F i g u r e  4 - 6 .  R a d i a l  S e l e c t  C o n f i g u r a t i o n

D a i s y - C h a i n e d  R a d i a l  S e l e c t

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

b o t h  s e l e c t  a n d  n o n  s e l e c t  o p e r a t i o n s .  T h i s  c o n f i g u r a t i o n  is  s h o w n  in  F i g u r e  4 - 7 .  

U n d e d i c a t e d  l i n e s  u n d e r  s e l e c t  c o n t r o l  a r e  d a i s y - c h a i n e d .  A l l  u n d e d i c a t e d  s i g n a l  

l i n e s  a r e  t e r m i n a t e d  in  t h e  l a s t  d i s k  d r i v e .

I t  is  p o s s i b l e  to  i n s t a l l  a n y  two o f  t h e  f o l l o w i n g  r a d i a l  o p t i o n s  w i t h  f o u r  d i s k  d r i v e s ;

S T E P ,  S T E P  I N ,  H D L D ,  R E A D Y ,  I N D E X  o r  S E C T O R  - 

W i t h  two  d i s k  d r i v e s ,  a l l  r a d i a l  o p t i o n s  c a n  b e  i n s t a l l e d .
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F i g u r e  4 - 7 .  D a i s y - C h a i n e d  R a d i a l  S e l e c t  
Co n f i g u r a t i o n

B i n a r y  S e l e c t

T h e  b i n a r y  s e l e c t  c o n f i g u r a t i o n  m u l t i p l e x e s  t h e  s e l e c t  l i n e s  to a l l o w  up to e i g h t  

d i s k  d r i v e s  to  b e  i n d i v i d u a l l y  s e l e c t e d  b y  a  b i n a r y  c o d e .  T h i s  c o n f i g u r a t i o n  is 

s h o w n  i n  F i g u r e  4 - 8 .  A l l  s i g n a l  l i n e s  a r e  d a i s y - c h a i n e d .  A l l  s i g n a l  in p u t  l i n e s  

a r e  t e r m i n a t e d  in  t h e  l a s t  d i s k  d r i v e .
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F i g ur e  4 - 8 .  Bi nary  Se l e c t  Conf igurat ion

4- 15



T o  s e l e c t  o n e  o f  e i g h t  d i s k  d r i v e s  w h e n  u s i n g  o n l y  f o u r  s e l e c t  l i n e s  t h e  f o l l o w i n g  

s c h e m e  i s  u s e d  ( r e f e r  to  T a b l e  3 - 1 ) :

S E L E C T  0 = D e c o d e r  E n a b l e

S E L E C T  l "

-v B i n a r y  c o d e d  f r o m  0 t h r o u g h  7 to  p r o d u c e  
o n l y  o n e  s e l e c t  s i g n a l

S E L E C T  3

i n t e r f a c e / i n t e r n a l  o p t i o n s  i n s t a l l a t i o n

The d isk  d r iv e  m a y  be supp lied  with o r  without any op tion s  in s ta l le d .

A l l  o p t i o n s  e x c e p t  d o o r  l o c k  ( low  p r o f i l e  o n l y )  c a n  b e  i n s t a l l e d  a t  a  l a t e r  d a t e .  A l l  

e t c h e d  c i r c u i t r y  i s  p r e d e s i g n e d  in to  t h e  P C B  a n d  l o w - c o s t  o p t i o n  k i t s  ( c o m p o n e n t s )  

a r e  a v a i l a b l e .

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

o p t i o n s .  F i g u r e  4 - 9  s h o w s  t h e  P C B  o u t l i n e  a n d  t h e  u n i q u e  m a n n e r  b y  w h i c h  a n  

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

N ote

I f  a l t e r n a t e  i/o l i n e s  a r e  a s s i g n e d  a s  a n  o p t i o n ,  t h e  

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

t e r m i n a t o r  r e s i s t o r s .

R adia l S e le c t  (See F ig u r e  3 - 9 )

I n  t h e  r a d i a l  s e l e c t  c o n f i g u r a t i o n ,  a  d e d i c a t e d  S E L E C T  l i n e  is  p r o v i d e d  f o r  e a c h  

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

c o n n e c t i o n  to  t h e  i n t e r f a c e .

P r o d u c t i o n  u n i t s  a r e  s u p p l i e d  w i t h  a  j u m p e r  a s s e m b l y  i n s t a l l e d  a c r o s s  t h e  0 p a d s .  

F o r  d i s k  d r i v e s  1,  2 o r  3;

a .  R e m o v e  j u m p e r  a s s e m b l y  f r o m  0 p a d s .

b .  I n s t a l l  j u m p e r  a s s e m b l y  o n  1, 2 o r  3 p a d s .
O O O O rad

SELo o o o
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F i g ur e  4-9 .  I n t e r f a c e / i n t e r n a l  Opt ions
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B i n a r y  S e l e c t  (S e e  F i g u r e  3 - 9  a n d  T a b l e  3 - 1 )

T h i s  o p t i o n  a l l o w s  t h e  s e l e c t  f u n c t i o n  to b e  m u l t i p l e x e d  to  a  m a x i m u m  o f  e i g h t  

d r i v e s

T o  u s e  t h i s  o p t i o n :

a .  R e m o v e  j u m p e r  a s s e m b l y  f r o m  
R A D  S E L  t e r m i n a l s .

b .  I n s t a l l  j u m p e r  a s s e m b l y  o n  
B I N A R Y  S E L E C T  t e r m i n a l s  
a s s i g n i n g  d e s i r e d  a d d r e s s .

7C I
o o o o o o o o  

o o o o o o o o
7 3 5 1 6 2 4 0

BINARY SELECT

R a d i a l  S t e p  (See  F i g u r e  3 - 1 8 )

T h i s  o p t i o n  a l l o w s  S T E P  a n d  S T E P  IN c o m m a n d s  to  b e  a c c e p t e d  to  p o s i t i o n  t h e  

r e a d / w r i t e  h e a d  w i t h o u t  t h e  d r i v e  b e i n g  s e l e c t e d .

N o t e

T h i s  o p t i o n  c a n  n o t  b e  i n s t a l l e d  if t h e  S T E P  i/o l i n e  

is  d a i s y - c h a i n e d  to two  o r  m o r e  d i s k  d r i v e s .

T o  i n s t a l l  t h i s  o p t io n :

a .  R e m o v e  w i r e  j u m p e r  b e t w e e n
v e r t i c a l  R A D  S T E P  O P T  #2 p a d s .

RAD STEP 

°  f  
■ r

b .  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  h o r i z o n t a l  #1 p a d s .

If m o r e  t h a n  o n e  d r i v e  Ls c o n f i g u r e d  in  t h e  s y s t e m ,  o n l y  o n e  d r i v e  m a y  u s e  J 3 ,

i n t e r f a c e  c o n n e c t o r ,  p in  36 f o r  i t s  S T E P  l i n e  a n d  e a c h  o t h e r  d r i v e  m u s t  b e  a s s i g n e d  

o n e  o f  t h e  s p a r e  i/o l i n e s  a s  f o l l o w s ;

a .  R e m o v e  w i r e  j u m p e r  b e t w e e n  th e  
v e r t i c a l  36 p a d s .

b .  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  
u p p e r  36 p a d  a n d  o n e  o f  t h e  s p a r e  
I / O  l i n e  p a d s

CO

‘IA  TO SPARE n
™  I /A I IKI E 1I/O LINE 

PAD
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c.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  v e r t i c a l  A p a d s .  Do no t  p e r f o r m  t h i s  
s t e p  if s i g n a l  t e r m i n a t o r  is  I n s t a l l e d .

W i t h  t h e  r a d i a l  s t e p  o p t i o n  i n s t a l l e d ,  t h e  S T E P  IN l i n e ( s )  m a y  b e  d a i s y - c h a i n e d  o r  

d e d i c a t e d .  If  d a i s y - c h a i n e d ,  t h e  d i r e c t i o n  o f  m o v e m e n t  o f  t h e  R /w  h e a d  in  a l l  

d r i v e s  Is d e t e r m i n e d  a t  t h e  s a m e  t i m e .  To  d e t e r m i n e  t h i s  f o r  e a c h  i n d i v i d u a l  d r i v e ,  

o n l y  o n e  d r i v e  m a y  u s e  J 3 ,  i n t e r f a c e  c o n n e c t o r ,  p i n  34 f o r  I ts  S T E P  IN l i n e  a n d  

o t h e r  d r i v e s  m u s t  b e  a s s i g n e d  o n e  o f  t h e  s p a r e  i/o l i n e s  a s  f o l l o w s ;

a .  R e m o v e  w i r e  j u m p e r  b e t w e e n  t h e  *
v e r t i c a l  34 p a d s .  ^

b.  I n s t a l l  a  w i r e  l u m p e r  b e t w e e n  t h e  _L
J  J  C !.!_ ATO SPARE H iu p p e r  34 p a d  a n d  o n e  o f  t h e  s p a r e  w i / o l i n e  ’

l / O  l i n e  p a d s .  PAD

c. I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  th e  v e r t i c a l  B p a d s .  Do no t  p e r f o r m  t h i s
s t e p  if s i g n a l  t e r m i n a t o r  is  i n s t a l l e d .

R a d i a l  R e a d y  (See  F i g u r e  3 - 1 4 )

T h i s  o p t i o n  a l l o w s  t h e  r e a d y  s t a t u s  o f  t h e  d r i v e  to  b e  s e n t  to t h e  h o s t  c o n t r o l l e r  

w i t h o u t  t h e  d r i v e  b e i n g  s e l e c t e d .

a .  R e m o v e  w i r e  j u m p e r  b e t w e e n  
h o r i z o n t a l  R R  p a d s .

If m o r e  t h a n  o n e  d r i v e  is  c o n f i g u r e d  in  t h e  s y s t e m ,  t h e n  o n l y  o n e  d r i v e  m a y  u s e  J 3 ,  

i n t e r f a c e  c o n n e c t o r ,  p i n  22 f o r  i t s  R E A D Y  l i n e  a n d  e a c h  o t h e r  d r i v e  m u s t  b e

N o t e

T h i s  o p t i o n  c a n  no t  b e  I n s t a l l e d  If t h e  R E A D Y  l / O  

l i n e  Is d a i s y - c h a i n e d  to  two o r  m o r e  d i s k  d r i v e s .

T o  i n s t a l l  t h i s  o p t i o n ;

■ H H B  RR

a s s i g n e d  o n e  o f  t h e  s p a r e  i/o l i n e s  a s  f o l l o w s ;

a. R e m o v e  w ir e  jum per b e tw een  the 
v e r t i c a l  22 pads.

b.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  th e
u p p e r  22 p a d  a n d  o n e  of  t h e  s p a r e  I / O  
l i n e  p a d s .

I/O LINE 
PAD
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R e a d y  O p t i o n  ( S e e  F i g u r e  3 - 1 4 )

T h e  I n d e x  a n d  S e c t o r  s i g n a l s  c a n  b e  o p t i o n a l l y  c o n d i t i o n e d  to b e  d i s a b l e d  o n  t h e  

i n t e r f a c e  u n t i l  R e a d y  is  a c t i v e .

T o  i n s t a l l  t h i s  o p t i o n  i n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  h o r i z o n t a l  C p a d s .  

R a d i a l  I n d e x / S e c t o r  (S e e  F i g u r e s  3 - 1 2  a n d  3 - 1 4 )

T h i s  o p t i o n  a l l o w s  t h e  I N D E X  a n d  S E C T O R  p u l s e s  to b e  s e n t  to t h e  h o s t  c o n t r o l l e r  

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

N o t e

T h i s  o p t i o n  c a n n o t  b e  i n s t a l l e d  i f  t h e  I N D E X  a n d  

S E C T O R  I / O  1 i n e s  a r e  d a i s y - c h a i n e d  to  two o r  m o r e  

d i s k  d r i v e s .

T o  i n s t a l l  t h i s  o p t i o n :  Ri j

a. R e m o v e  w ir e  ju m p er  b etw een
v e r t i c a l  R I  p a d s .  Q-— □

If m o r e  than one d r iv e  is  con f ig u red  in the s y s t e m ,  th en  on ly  one d r ive  m a y  use

J 3 ,  i n t e r f a c e  c o n n e c t o r ,  p i n  20 f o r  t h e  I N D E X  l i n e  and  p i n  24 f o r  t h e  S E C T O R  l i n e .  

E a c h  o t h e r  d r i v e  m u s t  b e  a s s i g n e d  o n e  o f  t h e  s p a r e  i / o  l i n e s  a s  f o l l o w s :

a .  R e m o v e  w i r e  j u m p e r s  b e t w e e n  20 a n d  
24  p a d s .

b .  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e
u p p e r  20 p a d  a n d  o n e  o f  t h e  s p a r e  l / O  #  II #
l i n e  p a d s .

20

c.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  ^  || # ? *
u p p e r  24 p a d  a n d  o n e  o f  t h e  s p a r e  i / o  ! /
l i n e  p a d s .  ^

R a d i a l  H e a d  L o a d  O p t i o n  (Se e  F i g u r e  3 - 1 5 )

T h i s  o p t i o n  a l l o w s  H D L D  c o m m a n d s  to  b e  a c c e p t e d  to  l o a d  t h e  r e a d / w r i t e  h e a d  

w i t h o u t  t h e  d r i v e  b e i n g  s e l e c t e d .
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N o t e

T h i s  o p t i o n  c a n n o t  b e  i n s t a l l e d  i f t h e  H D L D  l / O  l i n e  

is  d a i s y - c h a i n e d  to  tw o  o r  m o r e  d i s k  d r i v e s .

T o  i n s t a l l  t h i s  o p t io n :

a.  R e m o v e  w i r e  j u m p e r  b e t w e e n  
v e r t i c a l  L  p a d s .

b.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  
v e r t i c a l  J  p a d s .

If m o r e  t h a n  o n e  d r i v e  is c o n f i g u r e d  in  t h e  s y s t e m ,  o n l y  o n e  d r i v e  m a y  u s e  J 3 ,  

i n t e r f a c e  c o n n e c t o r ,  p i n  18 f o r  i t s  H D L D  l i n e ,  a n d  e a c h  o t h e r  d r i v e  m a y  b e  

a s s i g n e d  o n e  o f  t h e  s p a r e  l / O  l i n e s  a s  f o l l o w s ;

a .  R e m o v e  w i r e  j u m p e r  b e t w e e n  
v e r t i c a l  18 p a d s .

b.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e
u p p e r  18 p a d  a n d  o n e  o f  t h e  s p a r e  p a d

I / O  l i n e  p a d s  (o n ly  f o r  d r i v e s
w i t h o u t  p a d s  18 j u m p e r e d ) .

c.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  h o r i z o n t a l  M  p a d s .  Do n o t  p e r f o r m  
t h i s  s t e p  if s i g n a l  t e r m i n a t o r  is  i n s t a l l e d .

A u t o  H e a d  L o a d  O p t i o n  (See  F i g u r e  3 - 1 5 )

T h i s  o p t i o n  a l l o w s  t h e  h e a d  to  b e  l o a d e d  w h e n e v e r  t h e  d r i v e  i s  s e l e c t e d .

T o  i n s t a l l  t h i s  o p t i o n :

a . R e m o v e  t h e  w i r e  j u m p e r  b e t w e e n  t h e  v e r t i c a l  18 p a d s .

b.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  v e r t i c a l  K p a d s .

C A U T I O N

If  t h e  a u t o  h e a d  l o a d  o p t i o n  is  i n s t a l l e d  w h e n  t h e  

r a d i a l  h e a d  l o a d  o p t i o n  is  i n s t a l l e d ,  t h e  r e a d / w r i t e  

h e a d  w i l l  b e  l o a d e d  w h e n e v e r  D C  p o w e r  is  a p p l i e d  

to t h e  d r i v e .

0 — 0JkTO  SPARE M
' I/O  L IN E
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H a r d  S e c t o r  ( S e e  F i g u r e  3 - 1 2 )

T h e  H a r d  S e c t o r  o p t i o n  a l l o w s  t h e  u s e  o f  a  3 2 - s e c t o r  f l o p p y  d i s k .  T h e  32 h o l e s  in  

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

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

To  i n s t a l l  t h e  o p t i o n :

! ssa .  I n s t a l l  a l l  c o m p o n e n t s  in  H a r d  S e c t o r
O p t i o n  K i t .  B  HSD ---------- □

HARD
b .  R e m o v e  w i r e  j u m p e r  b e t w e e n  v e r t i c a l  SECT

SS p a d s .

c.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  h o r i z o n t a l  HS p a d s .

16 o r  8 S e c t o r  (Se e  F i g u r e  3 - 1 2 )

T h e  16 o r  8 S e c t o r  o p t i o n  a l l o w s  t h e  32 s e c t o r  p u l s e s  d e t e c t e d  in  t h e  h a r d  s e c t o r  

f l o p p y  d i s k ,  to  b e  u s e d  f o r  d i v i d i n g  d o w n  to  1 6 s e c t o r s  o r  8 s e c t o r s .  T h e  H a r d  

S e c t o r  o p t i o n  m u s t  b e  p r e v i o u s l y  i n s t a l l e d .  To i n s t a l l  t h e  S e c t o r  S e l e c t  o p t i o n :

a .  R e m o v e  w i r e  j u m p e r  b e t w e e n  hsQ -----------Q
p a d s  32,

b .  I n s t a l l  w i r e  j u m p e r  b e t w e e n  e i t h e r  
s e c t o r  p a d s  16 o r  8 ,  a s  d e s i r e d .

A c t i v i t y  I n d i c a t o r  S e l e c t  (See  F i g u r e  3 - 1 5 )

r

□  □ ¥  D16 OR 8 X
SECT _L

□  □ ■  □
16 8 32 0

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

t u r n e d  o n  w h e n  t h e  d r i v e  i s  s e l e c t e d ,  o r  w h e n  IN U S E  i s  a c t i v e .  T h e  p u r p o s e  of  

t h e  A c t i v i t y  I n d i c a t o r  S e l e c t  o p t i o n  is  to a l l o w  two  a l t e r n a t e  u s e s  f o r  t h e  i n d i c a t o r

to i n d i c a t e  R E A D Y  o r  H D L D .

If  t h e  d o o r  l o c k  o p t i o n  i s  i n s t a l l e d  t h e  d o o r  l o c k  w i l l  b e  a c t i v a t e d  b y  t h e  s a m e  

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

a .

b.

R e m o v e  j u m p e r  w i r e  b e t w e e n  t h e  
S p a d s .

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

ACT
LED

U $  R Ho o
I o  o

S E L E C T

R - R E A D Y

H - H D L D

c. If  IN U S E  i s  u s e d ,  I n s t a l l  a  w i r e  
j u m p e r  b e t w e e n  t h e  v e r t i c a l  16 p a ds , O — O  16

F M  D a t a  S e p a r a t o r  (See  F i g u r e  3 - 3 6 )

T h i s  o p t i o n  is u s e d  to  p r o v i d e  t h e  c o n t r o l l e r  w i t h  F M  S E P  D A T A  a n d  F M  S E P  C L K  

s i g n a l s  f r o m  t h e  F M  e n c o d i n g .

T o  i n s t a l l  t h i s  o p t i o n ,  i n s t a l l  a l l  c o m p o n e n t s  in  t h e  F M  D a t a  S e p a r a t o r  o p t i o n  k i t .  

T u n n e l - E r a s e  O p t i o n s

T h e  i n s t a l l a t i o n  o f  t h e  t u n n e l - e r a s e  o p t i o n  m u s t  e n s u r e  t h a t  t h e  i n s t a l l e d  r e a d /

w r i t e  h e a d  c o r r e s p o n d s  to t h e  o p t i o n  s e l e c t e d .

a.  I f  a  s t r a d d l e  - e r a s  e r e a d / w r i t e  h e a d  
is i n s t a l l e d ,  r e m o v e  t h e  w i r e  j u m p e r  
b e t w e e n  t h e  v e r t i c a l  S E  p a d s .

b.  I n s t a l l  a  w i r e  j u m p e r  b e t w e e n  t h e  
h o r i z o n t a l  T E  p a d s .

□
SE

TE

J
TE

SE

W r i t e  P r o t e c t  O p t i o n

T h e  w r i t e  p r o t e c t  o p t i o n  is  d e s i g n e d  to i n h i b i t  t h e  w r i t e  f u n c t i o n  b y  d i s a b l i n g  t h e  

w r i t e  l o g i c .
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a. R e m o v e  the w ir e  ju m p e r  b e tw een  
the  v e r t i c a l  E pads.

b. In s ta l l  a w ir e  ju m p e r  b e tw e e n  the
v e r t i c a l  V pads. ^

D is k  C hange O ption

T h is  op tion  a le r t s  the c o n tr o l l e r  that the d isk  d r iv e  a c c e s s  door  has b e e n  opened  

and the f loppy d is k  m a y  have b e e n  changed .
2  *1

To d is a b le  the s ta tu s  c a p a b il i ty  r e m o v e  the J

ju m p e r  w ir e  b e tw e e n  the v e r t i c a l  12 pads. ^

P h a s e  O ption

T he p h a se  op tion  is  d e s ig n e d  to con tro l the d r iv e  pow er to the s te p p e r  m o to r ,  under  

c e r ta in  co n d it io n s .  The op tion  can  b e  co n n ected  to fu nction  in any one o f  the f o l ­

lo w in g  w ays:

T o  d i s a b l e  th e  c a p a b i l i t y :

a. To r e m o v e  d r iv e  p ow er  w hen  the r e a d /  ^
w r ite  heads a r e  unloaded - in s ta l l  a I G
w ir e  ju m p er  b e tw e e n  the v e r t i c a l  O  ■  D
G pads. h

b. To r e m o v e  d r iv e  p ow er  w hen the d isk  
d r iv e  Is not s e l e c t e d  -

1. R e m o v e  the w ire  ju m p er  b e tw e e n
the v e r t i c a l  G pads. Ijl Q

2. In sta l l  a ju m p e r  w ir e  b e tw e e n  the □ — i  □
h o r iz o n ta l H pads. H F

c. To app ly  d r iv e  p ow er  at a l l  t im e s  -

1. R e m o v e  the w ir e  ju m p er  b e tw e e n  
the v e r t i c a l  G pads. ?

2. In sta ll  a w ir e  ju m p er  b e tw e e n  the q  1 ___r-j
h orizon ta l F  pads. h f
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I N S T A L L A T I O N

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

a n d  a v a i l a b l e  s p a c e ;  s u c h  a s ;

•  V e r t i c a l  - w i t h  a c c e s s  d o o r  o p e n i n g  to  l e f t  o r  r i g h t

•  H o r i z o n t a l  - w i t h  a c c e s s  d o o r  o p e n i n g  up

•  U p r i g h t  - w i t h  a c c e s s  d o o r  o p e n i n g  t o w a r d s  f r o n t  o r  r e a r .

M o u n t i n g  D i m e n s i o n s

T h e  d i s k  d r i v e  o u t l i n e  a n d  m o u n t i n g  d i m e n s i o n s  a r e  s h o w n  in  F i g u r e  1 -6 .
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