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CHAPTER 1 INTRODUCTION 

The ~itsubishi M2896 Flexible Disk Drives is a half-height 
double-side, disk drive employing a high-performance, economical, 
standard 8-inch diskette, providing the device with high 
reliability and the medium with a long service life to meet 
customer requirernents, 

- Hain Features - 
O HalE-high thickness and reduced depth as comparod t0 

standard 8-inch dr ive  , keeping  high performance double-sided 
double-density operations of X2594,  

O Brush-less and belt-less diroct-drive DC spindle motor with 
no AC power supply, £or simpler maintenance, 

O High quality and long lite Mn-Zn read/write heads, requiring 
less or no write precornpensation, enables interchangeability 
with IBM systems. 

O Enhanced t r a c k i n g  abilfty of the medium surface p r o v l d e d  by 
a new type patented circular gimbal spring suspension of the 
read/write heads with Lawer loading pressure, same as the 
Mitsubishi M2891 FDD. 

O Equipped with head load/unload mechanism, and media tap-tap 
life reaching many hundrocis of thousand l o a d / ~ n l o a d  
operations f o r  the same point of a track. Heads 3re 
unloaded for both sides during waiting, eliminating 
unnecessary contact with medium. 

o Media need not be specifically soecified ar designated by a 
special brand name. Diskette quality variation affects the 
performance of the dr ivo only necjligibly, 

O Reliable media interchangeability by l a rge r  window tirning 
and off-track rnarginc, and fu11 coverage af environmental 
temperature and humidity ranges, 

o Further high reliability employing contro1 logic Sy L S I .  



Genera1  D e s c r i p t i o n  

O The M2896 flexible d i s k  d r i v e  is t h e  l t o  1 . 2  
megabyte f o r m a t t e d  rnemory c a p a c i t y  d i s k  d r i v e ,  
emplwyinq t w o  magnetic heads  £or  r e c o r d i n g  on both 
s i d e s  of t h e  medium, a t  double  d e n s i t y ,  thus 
p r o v i d i n g  a c a p a c i t y  f o u r  times h i g h e t  than 250 
kilobytes o f f e r e d  by c o n v e n t i o n a l  s i n g l e - s i d e ,  
s t a n d a r d  d e n s i t y  d r ives .  

O The M2896 r e a d s  and w r i t e s  on an 8- inch  d i c k e t t e ,  
e i t h e r  one or both sides, and i n  s i g n l e  or doub le  
d e n s i t y ,  and media-compat ible  w i t h  IBM d i s k e t t e s  
1 , 2  and 2 D  o r  e q u i v a l e n t .  

O The M2896 is plug-compat ib le  t o  t h e  I n d u s t r i a l  
C t a n d a r d  i n t e r f  a c e  and same o p t i o n s  with S h u g a t t  
SA850/85OR, 

O The M2896 p r a v i d e s  a stabilized, s o f t  media 
c o n t a c t  by suing an e n t i r e l y  new c i r c u l a r  g imbal  
s p r i n g  i n  t h e  aechanksm Eor h o l d i n g  t h e  magne t i c  
heads w i t h  lower l o a d i n g  pressure.  Thus , 
e x c e l l e n t  r e a d / w r i t e  oaeration and a  long s e r v i c e  
l i f e  are o f f e r e d .  T h i s  mechanism s i g n i f i c a n t l y  
r e d u c e s  t h e  e f f e c t s  o f  j a c k e t  d e f o r m a t i o n  o r  
v a r i a t i o n s  i n  t h i c k n e s s ,  t h e r e b y  s t a b i l i z i n g  r e a d  
and wri te  per formance .  Thus, it is u n n e c e s s a r y  t o  
select  a special maker's p r o d u c t  any more, 

O The m a g n e t i c  r e a d / w r i t e  heads cose are c o n s i s t e d  
o f  Mn-Zn E e r r i t e s ,  enabling a h i g h e r  pe r fo rmance .  
The  s l i d e r  has  a high-precicion, p inho le - f  r e e  
s l i d i n g  surface. The fou r  c o c n e r s  and edges  of 
t h e  s l i d e r  a r e  smoathLy b l ended  and f i n i s h e d  s o  
t h a t  no s t r e s s  is given t o  t h e  medium, s r o v i d i n g  
wear r e s i s t a n c e  and t h u s  a ~ r o l o n g e d  s e r v i c e  l i f e .  

O The M2896 head l o a d i n g  mechanisrn uses a c l o s e d -  
l o o p  e i e c t r o n i c  d a m ~ i n g  system employing a 
m a g n e t i c  s e n s o r  . The magne t i c  heads  Soad an t h e  
medium surface so s o f t l y  that alrnost  n o  scratchin 
i s  caused by r e p e a t e d  Loading and un load ing  { tap-  
t a p ) .  (Many hundreds  Q £  t housands  o£ t ap - t ap  
tests a t  t h e  same p o i n t  on the same t r a c k  cause no 
e r r o r  on t h e  t r a c k  and a d j a c e n t  t r a c k s . !  

O The M2896 can be mounted in a s t a n d a r d  19-inch 
RETMA r a c k  a s  a s e t  of p a x a l l e l  u n i t s .  

O Two M2896 's  c a n  be mounted i n  a  s t a n d a r d  8 i n c h  
FDD space. 



Specif ications 

Performance specifications (Table l-L) 

Table 1-1 Performance Cpecifications 

S ingle Density Double Density 

Memory capacity 

Unf ormatted 

Disk (kilobytes) 

Surface (kilobytes) 400 

Track (bytes) 5208 

Fornatted fbytes/cector)* 128 x 26 sectors 256 x 26 sectors 

Disk (kilobytes) 499.2 998.4 

Sur f ace (kilobytes) 249.6 499.2 

Track (bytes) 3328 6656 

Transfer rate (kilobyts 
per second) 

Average latency time 
(Milliseconds) 

Access time (miiliseconds) 

Track to track 3 

Average 

Settling time 

91 (Including step 
time o£ 3 milli- 
seconds and sett- 
ling tirne) 

Motor-start time 
(millisecondc) 

* example shawn 



Functional Specif icat ions ( T s b l e  1 -2 )  

Table 1-2 Functional Spec if ications 

S i n g l e  Density Double Dens i t y  

Recording density (Bit per i n c h )  3408 6816 

Maqnet ic  f l u x  invercion d e n s i t y  

Encod i ng  me thod FM j"4 m¶ 

Track dens i ty  {t racks  per inch) 4 8 

Number of cylinders 77 

Nurnber of t r acks  L54 

Number of heads 2 

360  2 3 %  
Rotation speed (rpm) (instantaneous) 

Rotation per iod (milliseconds) 166.7 +2% - 

Media 8-inch FlexibLe Disk Cas tr idge 
equivalent to IBM diskette 
L 1 2 ,  or 2D 



1.2.3 physical S p e c i f  ication (Table 1-31 

Table 1-3 Physical Specifications 

DC power requirements 

+ 5  V +5 V - + 5 8 ,  0.8 A typical 

+l2 V +24 V + 103, 0.8 A t y p i c a l  

Operating environmental 
conditions 

O O O o 
Ambient term~er ature 41 F to 109 (5 C to 43 ) 

Relative humidity 20% to 80% (Maximum wet bu lb  
temperatue: 340F (290C) ) 

Vibration 0.25 g (10 to 100 R z )  

Non-operating environmental 
conditions 

O O O O 
Ambient temperature -13 F to 122 P (-10 C to 51 C) 

Relative humidity 20% to 80% (Without condensation) 

Vibration 2 q (LO t0 100 Hz) 

Heat dissipation 79 BTU/hour typica1 (23 watts) 

Phys ical dimens ions (Except for front panel) 

Phys ical dimensions fExcpet for front p a n e l )  

Beight 2.25 inches (57 mm) 

Width 8.55 inches (217  mm) 

Depth 12-40 inches (315 mm) 

Front pane1 dimensions 2.25 x 8 - 5 5  x 0.39 inches (57 x 217 
x LO mm) 

Weight 7.8 l b s  (3.5 kq) 



1.2.4 Reliability Specif ications (Table 1-4 )  

Table 1-4 ReliaSility Specifications 

MTBF 10 ,000  POI3 or more (Note 1) 

MTTR 30 m i n u t e s  

U n i t  l i f e  5 years or 20,000 energized hours, 
whichever comes first 

Media LiEe 
6 

Rotat ional  life 3.5 x 10 pass/track or more 
5 

Tap-tap 10 or more on the same spot of a track 

Error ra te  
-9 

Soft sead error 10 bit {Note 2 )  
-12 

Bard read error 10 bit 
-6 

J e e k  error 80 t e e k  

Note l) POH: Power On Hours 

N o t e  2) With two r e t r i e s  



CHAPTER 2 OPERATION OF ìMAJOR COMPONENTS 

2 . 1  System O p e r a t i o n  

The M2896 F l e x i b l e  D i sk  D r i v e  c o n s i s t s  of  a mechanism 
t o  r o t a t e  t h e  medium, t w o  r e a d / w i i t e  h e a d s ,  a n  a c t u a t o r  
t o  p o s i t i o n  the r e a d l w r i t e  heads  on t r a c k s ,  a s o l e n o i d  
t o  l o a d  and un load  t h e  r e a d / w i i t e  heads on t h e  medium, 
and  e l e c t r o n i c  c i r c u i t s  t o  d r  i v e  t h e s e  components . 
The r o t a t i o n  mechanism rotates a medium a t  360 rpm. 
The nedium i s  i n s e r t e d  i n  t h e  d r i v e  and is clamped by 
t h e  co l i e t  and s p i n a l e  connec ted  t o  the d i r e c t - d r i v e  DC 
motor  . The w o s i t i o n i n g  a c t u a t o r  p o s i t i o n s  the 
r e a d l w r i t e  heads  t o  t h e  d e s i r e d  t r a c k  on t h e  medium to 
p e r f o r m  a r e a d o r  w r i t e  o p e r a t i o r i ,  The heads are  
un loaded  £or b o t h  s i d e s  o f  t h e  medium dur  ing  non- 
p e r a t i o n s .  

The c i r c u i t s  to  d r i v e  al1 mechanisms i n  t h e  d i s k  d r i v e  
a r e  mounted on a p r i n t e d - c i r c u i t  board, The c i r c u i t s  
on  the p r i n t e d - c i r c u i t  board i n c l u d e :  

O L i n e  d r i v e r  and r e c e i v e r ,  s e n d i n g  and r e c e i v i n g  
s i g n a l s  t o  and from the h o s t  s y s t e m ;  

O D r i v e  s l e c t i o n  c i r c u i t i  

O Index  d e t e c t i o n  c i r c u i t ;  

O H e a d - p o s i t i o n i n g  a c t u a t o r  d r i v e  c i r c u i t ;  

O Head-loading s o l e n o i d  d r i v e  c i r c u i t ;  

O Read /wr i t e  c i r c u i t ;  

O Wr i t e  p r o t e c t  c i r c u i t ;  

O Track  00 d e t e c t i o n  c i r c u i t ;  

O Dr ive  r eady  d e t e c t i o n  c i r c u i t ;  

O Head s e l e c t i o n  c i r c u i t ;  

O I n  u se ,  door  l o c k  c i r u c i t ,  and pane1  i n d i c a t o r  LED 
drive  c i r c u i t .  

T h e  s p i n d l e  DC motor is d r i v e n  by a c o n t r o 1  c i r c u i t  on 
a n o t h e r  p r i n t e d - c i r c u i t  board a t t a c h e d  to  the motor. 



READ/WRITE HEAD 1 

i 1 
WRITE &%TE -. WRITE PROTECT 

WFUTE DATA 4 

SIDE SELECT -. 

r l v u s ~  LED - 
H W D  LOAD - 
STEP * 
DI RECTION SELECT 

DRIVE SELECT - - 1  1 
I NDEX 

RGADY c 

ALTERNATE 
I/O LINE 

TWO SIDED 
DISK CHAJGE ,- -M 

F i g u r e  2-1 M2896 Functianal View 



R o t a t i o n  Mechanism 

The d i s k  is rotated v i a  t h e  spindle at a speed a f  360 
rpm by a DC d i r e c t - d r i v e  b r u s h l e s s  motor.  

Posi t i o n i n g  Mechanism 

The r e a d / w r i t e  head  i 5  p a s i t i o n e d  ac f o l l o w s :  The head 
carriage assernbly is connec ted  to  a s tee l  band hooked 
on  t h e  c a p s t a n  on t h e  4-phase PM-type s t e p p i n g  motor.  
The capstan is l o c a t e d  near t h e  spindle, and a 3-60 
t u r n  of  t h e  s t e p p i n g  rnotor movss t h e  r e a d / w t i t e  head a  
distance of ane track to the s p e c i f i e d  d i r e c t i o n .  

Read/Wr i te  Head 

The head i n c a r p o r a t e s  t h r e e  E e r r i t e  head cores; e r a s e  
head  c o r e s  Eor e r a s i n g  t h e  s p a c e  between t h e  t r a c k s  
( t u n n e l  e r a s e )  a r e  a r r a n g e d  a t  b o t h  s i d e s  o£ the 
r e a d / w r i t e  core.  Both of t h e  two f a c i n g  h e a d s ,  
i n t e r p o s e d  w i t h  a disk, a r e  moved by t h e  head- loading  
s o l e n o i d  and load o n ,  o r  c o n t a c t ,  the disk. 

Each head %s mounted on an a d e q u a t e l y  c o m p l i a n t ,  
C i r c u l a r  g imba l  spr i n g  so that t h e y  c a r r e c t l y  f o l l o w  
t h e  track t o  maximize t h e  signal r e p r o d u c t i o n  from t h e  
d i s k .  T h i s  s u r f a c e  t r a c k i n g  of t h e  c i t c u l a r  gimbal  
head rninirnizes stress on t h e  d i s k  s u r f a c e  and 
contributes to an improved diskette serv ice  l i f o ,  with 
lower l o a d i n g  pressure.  



CHAPTER 3 ELECTRICAL INTERFACE 

There are two e l e c t r i c a l  interfaces: signa: interface and oower 
interface. 

The signal i n t e r f a c e  t r a n s r n i t s  and receives contro1 signals and 
read/write data to and from .the M2896 or t h e  host system t h rough  
the J l / P l  c o n n e c t o r ,  

The OC power interface Eeeds power, v i a  the 3 5 / P S  connector, to 
t h e  e lec t ronic  c i r c u i t s  ( a  printed-circuit board) and to the 
s t e p p i n g  motor t h a t  drives the mechanism for positioning t h e  
read/write heads, door-lock magnet and the spindle motor. 

The signals and p i n  arrangement of these two types o£ interfaces 
are shown i n  Tables 3-1 and 3 -2 .  

Table 3-1 DC Power Connec to r  P i n  Arrangement (JS/P5) 

Power Vol tage ?in Number 

+23 V OC 

4-24 V GND (Return) 

DC C;ND 

( N o t  Used) 

+5  V DC 

cS V GND (Return) 



T a b l e  3 - 2  Signal Connector ?in A r r a n q e m e n t  (31/P1) 
S i g n a l  Name S i g n a l  P i n  Ground Return O p t  ion 

Number Fin Number 
ALTERNATE I / O  2 1 -WRITE CURRENT SWITCH 

ALTERNATE I / O  4 3 

ALTERNATE I/O 6 5 

ALTERNATE X/ O 8 7 -TRUE iZEADY 

ALTERNATE I / O  1 0  9 -TWO-S I D E D  

ALTERNATE 1/0 L2 l1 - D I S K  CHANGE 

-SIDE SELECT 1 4  1 3  

ALTERNATE I / O  16 15 - IN  USE 

ALTERNATE I / O  18 17 -WEAD LOAD/ (MOTOR START) 

- TNDEX 20 19 

-RXADY 22 2 1  

(NOT USED) 24 2 3 

-DRJVE SELECT 1 26 2 5 

-DRIVT) SELECT 2 2 8 2 7 

-DRIVE SELECT 3 3 0 2 9 

-DRIVE SELECT 4 32 3 1  

-DIRECTION 

SELECT 34  3 3  

-STEP 3 6 35 

-WRITE DATA 3 8 37  

-WRITE GATE 40 3 9  

-TRACX 00 42 4 1  

-WRITE PROTECT 4 4  43 

-READ DATA 46 4 5  

(NOT USED) 48 4 7 

{NOT USED) 5 O 4 9 



Signal Interface 

The s i q n a l  inter f ace is class l £  ied i n t o  contro1 signals 
and data signals. These interface signal lines are al1 
at TTL l e v e l s .  The signal leve1 meaning and 
character istics are as follows: 

O True = Loqical "O1'  = VI, O V to +0 .4  V 
I i n  40 mA maximum 

O False = Logica1 "1" = VH + 2.5 V to +;.25 V 
I i n  O mA 

O Input impedance = i50 Ohms 

Cabling methad and input line termination 

The M2896 cable connection uses a daisy chain system. 
Ribbon cables or twisted-pair cables are connecled w i t h  
multiple connectors, enabling a naximum of 4 dtives to 
be c o n n e c t e d .  

These d r i v e s  are controlied in a inultiplex system using 
drive select lines so that any one drive can be 
accessed . 
Fig. 3-1 shows the cabling rnethod and inpul line 
termination. 

The M2896 input signal lines rnust be terminated in a 
maximum of 8 lines, if alternate input is i n c l u d e d ,  
except fox the drive select lines, In order to operate 
the drive correctly, the termination must be at t he  
dive connected to the end of the interface cable 
farthest from the host system. 

The M2896 allows a detachable resistor module to 5e 
mounted on it.s printed-circuit board to terminate these 
input signal lines. 

The drive is delivered from the factor with a resistor 
module on the printed-circuit board. T h i s  terminator 
resistor must be removed from a l 1  the dtives except the 
one that connects to the end o£ the interface cable. 

The termination may be ended a t  the outside. T o  do 
so, connect the input signal Lines to 150-ohm, 1 / 4 - w a t t  
resistars, and tie the other lead to 1 5  V DC. fn this 
external termination method, the resistor must be 
mounted near t h e  drive connected to  the end of t h e  
cable. When the cable end connector is open, terminate 
with this connector. 



RIBBON OR WISTED-PAIR -LE 
i- 3 m I 
1 

HOST SYSTP1 

DC P W R  

Fig .  3-1 Cab l ing  Method (Schematic Diagram) 

3.1.2 Line d r i v e t  and l i n e  receiver 

The recommended i n t e r f a c e  circuit Eox t h e  l i ne  driver 
and l i n e  receiver i n  t h e  host system and the drives are 
shown i n  F i g .  3-2, 

T h e  preferred l i n e  receiver c i r c u i t  is a Schmitt 
trigger circuit hav ing  a hysterec is  characteristic a t  
switching leve1 i n  o r d e r  to  improve anti-noise 
properties i n  the in terface  f i n e .  



-- -------- l HOST SYSTFEI SECTION I 
r--------- 
I , +5v 

M2896 SECTION 

Fig. 3-2 I n t e r f a c e  Circuit Recommended for L i n e  
Driver and L i n e  Receiver 

3 . 1 . 3  Input signal lines 

The M2896 has  1 2  i n p u t - s i g n a l  l i n e s .  Of t h e s e ,  9 l i n e s  
are standard and 3 lines are options in accordance w i t h  
cus tomer  r e q u i r e m e n t s ,  

There are t w o  types o E  i n p u t  s i g n a l s ;  o n e  is 
multiplesed in a m u l t i - d r i v e  systern and the other 
performs a r n u l t i p l e x  o p e r a t i o n .  

The m u l t i p l e x  operating s i g n a l s  are: 

O Drive select  1 

o Drive select 2 

O Drive select 3 

O Dr ive  select 4 

(1) D r i v e  select  I t o  4 

Nhen t h e s e  drive select linec a r e  a t  t h e  logica1 
" O n  l e v e l ,  a x u l t i p l e x e d  i n p u t / o u t p u t  L i n e  becomes 
a c t i v e  to enable  the r e a d / w r i t e  operation. These  
4 s e p e r a t e  input s i g n a l  l i n e s ,  drive celect l t o  
4 ,  a re  p r o v i d e d  LO make i t  f e a s i b l e  t o  d r i v e  
c o n n e c t  4 dr ives to one .system and m u l t i p l e x  them 



t o  one a n o t h e r .  T r a c e s  DS1, DS2, DS3 and DS4 o n  
t h e  M2896 p r i n t e d - c i r c u i t  boa rd  a r e  uced t o  
d e t e r m i n e  t h e  drive  s e l e c t  l i n e  t o  which t h e  
i n d i v i d u a 1  d r i v e s  s h o u l d  c o r r e s p o n d  t o  become 
a c t i v e .  These  changes  o£ t r a c e  c o n n e c t i o n s  are 
made t h r o u g h  jumpers .  The j u m p e ~ s  are set  to  DS1 
a t  f a c t o r y  sh ipmen t  and so must  be changed t o  
o t h e r  l i n e s  as  t e q u i r e d .  

(2) S i d e  select 

This i n t e r f a c e  line is used t o  select ,  which  d i s k  
s u r f a c e  of t h e  d i s k e t t e  s h o u l d  be r e a d  o r  w r i t t e n .  
When t h i s  l i n e  is l o g i c a l  " l n ,  t h e  head a t  Side O 
is selected. A l i n e  a t  l o g i c a l  "O" selects t h e  
bead  a t  S i d e  I, 

When t h e  p o l a r i t y  o£ t h e  s i d e  s e l e c t  s i g n a l  is 
r e v e r s e d ,  t h e  read/wr i t e  o p e r a t i o n  must be d e l a y e d  
l 0 0  u s  be£ore  e x e c u t i o n ,  When a wrlte o p e r i t i o n  
is comple t ed ,  t h e  s i d e  s e l e c t  s i g n a l  p o l a z i t y  
r e v e r s a l  must be delayed ?SO us. The reason f o r  
t h i s  is as f o l l o w s :  The head u s e s  a  t u n n e l  e r a se  
s y s t e m  and t h e r e f o r e  t h e  core g a p s  p h y s i c a i l y  
d i s a g r e e  between t h o s e  i n  the r e a d / w r i t e  head and 
e r a s e  head. T h i s ,  i n  turn, c a u s e s  a  t i m i n g  
differente between t h e  a t e a s  at t h e  d a t a  w r i t i n g  
o p e r a t i o n  and e r a s i n g  o p e r a t i o n  on  the d i s k  
surface. T h i s  is corrected w i t h i n  the M2896 Sy 
d e l a y i n g  t h e  e r a s e  c u r r e n t  c u t o f f  f o r  s e v e r a 1  
hundred  mic roseconds ,  So, d u r i n g  t h i s  d e l a y  t i m e ,  
t h e  head select must n o t  be r e v e r s e d ,  

(3 )  D i r e c t i o n  select 

When s t e p  s i g n a l  pulses a r e  g i v e n ,  t h i s  interface 
l i n e  s i g n a l  c o n t r o l s  t h e  d i r e c t i o n ,  inward o r  
o u t w a r d ,  i n  which t h e  r e a d / w r i t e  head moves. 

When t h i s  signal is l o g i c a l  "ln, t h e  r e a d / w r i t e  
head  moves toward t h e  o u t s i d e  of t h e  d i s k ,  
L o g i c a 1  "0" moves t h e  head i n  t h e  r e v e r s e  
d i r e c t i o n .  

I n  t h e  jumper s e l e c t  o p t i o n ,  t h i s  i n t e r f a c e  l i n e  
c a n  t ime- sha t e  t w o  o p e r a t i o n s :  d i r e c t i o n  select  
d u r i n g  a t r a c k  a c c e s s  o p e r a t i o n  and s i d e  s e l e c t  
d u r  i nq  a r e a d / w r i t e  o p e r a t i o n .  

The l i n e  t h e n  becomes effettive a s  s i d e  s e l e c t  
s i g n a l  1 4  m s  a f t e r  t h e  t r a c k  a c c e s s  o p e r a t i o n  is 
comple t ed  ( a f t e r  t h e  last s t e p  s i g n a l  p u l c e  has 
been  s e n t ) .  



T h i s  option is described i n  detail i n  s ec t ion  
6.10. 

T h e  direction select line must 5e reversed l us or 
more before t h e  Leading edge of t h e  f i r s t  s t e p  
pulse. It must be reversed again 25 uc or more 
after the leading edge of the last step pulse. 

This interface line is a pulse signal t 0  move 
readlwrite head in the direction defined by 
direction select l i n e .  

%he 
t h e  

Each time a signal pulse is g i v e n  to the step 
line, the read/write head moves by one t r ack .  

This line n o r m a l l y  maintainc a logical "l1' level; 
t h e  step operation starts Erom the  leading edge o£ 
a negative-going pulse ( r e v e r s a l  from logical. " L "  
to logical "O"). 



( 5 )  Wr i t e  gate 

At l o g i c a l  "O", t h i s  interface l i n e  makec the 
w r i t e  dxiver  a c t i v e ,  and t h e  data q i v e n  t o  t h e  
w r i t e  d a t a  l i n e  is w r i t t e n  on t h e  d i s k  s u r f a c e  
t h a t  has  been s i d e - s e l e c t e d .  A t  l o g i c a l  " L " ,  t h e  
l i n e  makes t h e  w r i t e  d r i v e r  i n a c t i v e  t o  e n a b l e  t h e  
r e a d  data l o q i c .  The v e r i f i e d  read  d a t a ,  however, 
a r e  no t  o b t a i n e d  d u r i n g  590 u s  (MIN.) a f t e r  khe 
write gate becomes i n a c t i v e .  

Refer  t o  s e c t i o n  4 ,  Fig .  4-4 £or t h e  t iming.  

6 Wri te  data 

This i n t e r f a c e  l i n e  r e c e i v e s  d a t a  t o  be w r i t t e n  on 
the d i s k e t t e .  T h i s  l i n e ,  normally a t  l o g i c a l  "I", 
r e v e r s e s  the w r i t e  c u r r e n t  a t  t h e  l e a d i n g  edge 
( r e v e r s a 1  from l o g i c a l  " I "  t o  l o g i c a l  " O n )  of  t h e  
d a t a  p u l s e  (nega t ive -go ing  p u l s e )  and wr i t e s  d a t a  
b i t c .  

T h i s  line is  enab led  when the w r i t e  g a t e  is a t  
l o g i c a l  " O * ,  

Fig. 3-3 shows t h e  w r i t e  d a t a  t i m i n g ,  

F i g .  3-3 H r i t e  Data Timing (FM Encoding) 



( 7 )  Head l o a d  ( a l t e r n a t e  i n p u t  o p t i o n )  

T h i s  i n t e r f a c e  l i n e  is an o p t i o n  s e l e c t e d  by t h e  
c u s t o m e r .  When t h e  d i s k e t t e  is  i n s e r t e d ,  t h e  door  
is c l o s e d  and t h i s  l l n e  g o e s  t o  l o g i c a 1  " O " ,  t h e  
r e a d / w r i t e  head l o a d s  on t h e  disk s u r f a c e .  The 
r e a d / w r i t e  o p e r a t i o n  must be preformed 35 m s  or 
more a f t e r  t h e  head Load l i n e  has become a c t i v e .  
Us ing  t h i s  s i g n a l  e n a b l e s  t h e  s p i n d l e  motor 
s t a r t / s t o p  to be c o n t r o l l e d .  I n  t h i s  case, head  
l o a d l n g  m u s t  be e f f e c t e d  w i t h  t h e  in-use s i g n a l .  
Re fe r  to  s e c t i o n  6 . 1  f o r  d e t a i l s  of this o a t i o n .  

18) I n  u s e  ( a l t e r n a t e  i n p u t  o p t i o n )  

This i n t e r f a c e  is an o n t i o n  s e l e c t e d  by t h e  
c u s t o m e r .  When t h i s  i n t e r f a c e  l i n e  is a t  l o g i c a l  
" O a ,  t h e  f r o n t  p a n e 1  i n d i c a t o r  LED l i g h t s  and t h e  
d o o r  c a n  be l o c k e d .  I n  a d d i t i o n ,  t h e  d r i v e  select  
"OR" i n  use f o r  t h e s e  f u n c t i o n s  a r e  a v a i l a b l e .  

Re fe r  t o  s e c t i o n  6 . 6  f o r  d e t a i l s .  

When the head l o a d  s i g n a l  is used f o r  MOTOR START, 
this s i g n a l  c a n  be used £or head l o a d .  

( 9 )  O u t s i d e  w r i t e  c u r r e n t  s w i t c h  ( a l t e r n a t e  i n p u t  
o p t i o n f  

T h i s  i n t e r f a c e s  l i n e  is an o p t i o n  s e l e c t e d  by t h e  
cus tomer , 

This line a t  l o g i c a l  ' l "  for ttacks 0 0  t o  4 3  
p r o v i d e  a l a r g e  w r i t e  c u r r e n t .  L o g i c a l  "O" in t h e  
r a n g e  oÉ t r a c k s  4 4  t o  7 6  g i v e s  a s m a l l  w r i t e  
c u r r e n t .  

The c u r r e n t  s w i t c h  is d e s i q n e d  t o  r educe  t h e  read 
d a t a  b i t  shift magni tude  i n  t h e  i n n e r  t r a c k s .  

I n  t h e  s t a n d a r d  M2896, t h e  t r a c k  number is c o u n t e d  
and  c u r r e n t  s w i t c h i n g  is performed by an i n t e r n a 1  
c i r c u i t ,  

S e e  s e c t i o n  6 .13  f o r  a d e t a i i e d  d e s c r i p t i o n  oE 
t h i s  s i g n a f .  

Ou tpu t  s i g n a ì  l i n e s  

F i v e  s t a n d a r d  o u t p u t  s i g n a l  l i n e s  a r e  a v a i l a b l e  trom 
t h e  M2896.  I n  a d d i t i o n ,  t w o  o u t p u t  L ine  o p t i o n s  and 
s i x  a l t e r n a t e  o u t p u t  l i n e s  can be s e l e c t e d .  



(l) Index 

T h i s  i n t e r f a c e  l i n e  is norma l ly  m a i n t a i n e d  a t  
l o g i c a l  " l " .  Eash d i s k e t t e  t u r n  (166.7 m s  p e r i o d )  
p r o v i d e s  a 1 t o  8 m s  w id th  o u t p u t  a t  l o g i c a l  " O " .  
T h i s  signal i n d i c a t e s  t h e  s t a r t  of  a t r a c k  on t h e  
r o t a t i n g  d i s k e t t e .  Because t h e  i n d e x  hole on t h e  
j a c k e t  is l o c a t e d  d i f f e r e n t l y  on t h e  s i n g l e  and 
twa-sided d i s k e t t e s ,  t h e  d r i v e  h a s  t w o  d e t e c t o r s  
t o  f i n d  the index for whichever  d i s k e t t e  is 
i n s e r  ted, 

F i g .  3-4 shows t h e  index  s i g n a l  t i m i n q .  

Fig. 3-4 I n d e x  Timing 

( 2 )  T r a c k  00 

When t h i s  in ter face  line is at log ica l  "O", it 
indicates that the r e a d / w r i t e  head i n  t h e  d r i v e  is 
p o s i t i o n e d  t o  t r a c k  00 .  When t h e  s e l e c t e d  d r i v e  
o u t p u t  is a t  Log ica1  "l", it i n d i c a t e s  t h a t  the 
r e a d / w r i t e  head is p o s i t i o n e d  a t  a l o c a t i o n  o t h e r  
t h a n  track 00. 

( 2 )  Ready 

When t h i s  i n t e r f a c e  line is a t  l o g i c a 1  "I",  t h e  
door  is open or t h e  d i s k e t t e  is n u t  i n s e r t e d  i n t o  
t h e  d r i v e .  When t h e  d i s k e t t e  is i n s e r t e d  i n t o  the 
d r i v e ,  t h e  door  is c l o s e d ,  t h e  index  h o l e  is 
c o r r e c t l y  d e t e c t e d ,  DC power (+ f  V and +24 V )  i s  
s u p p l i e d ,  and t h e r e a f t e r  t h e  index  is d e t e c t e d  two 
or more times, t h e n  l o g i c a l  "0" (ready) o c c u r s ,  
During a s i n g l e - s i d e d  d i s k e t t e  is i n s e r t e d ,  i£  t h e  
r e a d / w r i t e  head a t  S i d e  O is s e l e c t e d ,  this s i g n a l  
is logical "O", but at Side l s e l e c t i o n ,  l o g i c a l  
"1" is g e n e r a t e d .  For two-sided d i s k e t t e s ,  
l o g i c a l  "O" is m a i n t a i n e d  i n d e p e n d e n t l y  of s i d e  
s e l e c t i o n ,  

For a f u r t h e r  d e s c r i p t i o n ,  r e f e r  t o  cection 6-14. 



( 4 )  Read d a t a  

This i n t e r f a c e  l i n e  c a u s e s  t h e  read/wr ite head t o  
r e a d  the data s t o r e d  on t h e  d i s k e t t e  s u r f a c e  and 
t o  o u t p u t  raw d a t a  ( d a t a  and c lock  s y n t h e s i s )  
c o n v e r t e d  t o  a p u l s e  s i g n a l .  

Thic l i n e  is n o r m a l l y  a t  l o g i c a l  "l", b u t  s e n d s  
l o g i c a l  "OR ( n e g a t  ive-going  pulse) o u t p u t  p u l s e s  
d u r i n g  t h e  r e a d  o p e r a t i o n .  Fig. 3-5 shows t h e  
t i m i n g  v a r i a t i o n  f o r  tne usua2  d i s k e t t e  and t h e  
a l l o w a n c e  f o r  b i t  s h i f t s .  

= 2.00 3s 2400 ns {Ji t ter  due tto rotat lon varlatlon 1s r-ot 
TLluded .  > 

Tt * 4.30 ;s 2800 n r  [ J ~ t t e r  due t o  rotatron varlatzon rs noc 
includsd. l 

Fig. 3-5 Read Data Timing  ( F M  Encoding)  

( 5 )  Write p r o t e c t  

Thic i n t e r f  ace signal in fo rms  t h e  h o s t  systern t h a t  
a d i s k e t t e  with a write p r o t e c t  no tch  is i n s e r t e d  
i n t o  t h e  d r  i v e .  f n s e r t i n g  t h e  w r i t e - p r o t e c t e d  
d i s k e t t e  i n t o  t h e  drive generates a l o g i c a l  " O " .  
When t h i s  s i g n a l  is a t  l o g i c a l  "O', a w r i t e  
o p e r a t i o n  on t h e  d i s k e t t e  is i n h i b i t e d  even  when 
t h e  wr i te  g a t e  line is a c t i v e .  

( 6 )  D i s k  change  ( a l t e r n a t e  o u t p u t  o p t i o n )  

ReEer t o  section 6 .a. 

( 7 )  Two-sided ( a l t e r n a t e  o u t p u t  o p t i o n )  

R e f e r  to s e c t i o n  6 .12 .  

( 8 )  A l t e r n a t e  I/O p i n c  

These i n t e r f a c e  pins are options s e l e c t e d  by t h e  
cus tomer .  U s e  of t h e  p i n s  is descr ibed  i n  s e c t i o n  
6 .  

( 9 )  T r u e  r eady  ( a l t e r n a t e  a u t p u t  o p t i o n )  

When power is a p p l i e d  t o  t h e  DC motor and t h e  
motor r o t a t e s  at the r a t e d  rpm (REXDY c o n d i t i u n ) ,  



' and i f ,  furthermore, the seek is completed, 
logical " O n  occurs 23 + 5 ns from the leading edge 
of the last step ~ulse, In addition, a logical 
"1" is generated 10 us or less from the leading 
edge of the first step pulce, 

Power I n t e r  f ace 

The M2896 requàres two types of DC Dower supplies an no 
AC supply. 

The printed-circuit board and steppinq motor require 
+SV and +24 V supplies. 

DC power is supplied through connector J 5 / P 5  attached 
with the brackat on the orinted-circuit boacd. Two DC 
voltage speciflcations are shown in Table 3-3, and the 
pin arrangement o£ connector J S / P S  is shown in TabLe 3- 
1 

Table 3-3 DC Power Specifications 

DC voltage Voltage Cutrent Maximum ripwle voltage 
Var iat ion (peak-to-peak) 

+ 5  V DC + 0 , 2 5  V 0.8 A TYP, 100 mV 

+24 V DC 4-2.4 V 0.8 A T?@, 200 mV 
1.0 A MAX. 

(210 % (NOTE ) 

NOTE; 1.3 A MAX. when motor starts. (typically 1 0  ms) 



CHAPTER 4 FUNCTIONAL OPERATION 

4 . 1  Power On Sequenc ing  

To o p e r a t e  t h e  M2896, DC power must be t u r n e d  on. 
R e a d l w r i t e  o p e r a t i o n  must n o t  be  pe r fo rmed  w i t h i n  0 .5  
s econd  a f t e r  t h e  DC power s u p p l y  is t u r n e d  on to  a l l o w  
t h e  d i s k e t t e  r o t a t i o n  t o  s t a b i l i z e  and t o  become t h e  
s y s t e m  r e a d y .  

After DC power t u r n  o n ,  p r o b a b l y  t h e  r e a d / w r i t e  head is 
n o t  c o r r e c t l y  p o s i t i o n e d  on t h e  t r a c k .  Before a 
r e a d l w r i t e  o p e r a t i o n ,  m a k e  c u r e  t u  pe r fo rm a step-out  
o p e r a t i o n  w i k h  t h e  c o n t r o l l e r  u n t i l  t h e  t r a c k  00 s i g n a l  
is d e t e c t e d  a t  t h e  i n t e r f a c e  l i n e  t o  e n a b l e  t h e  
read/wr i t e  head to  be posit i o n e d  c o r  r e c t l y  . 
F i g .  4-1 shows t h e  +wwer on s e q u e n c e  t i m i n g .  

4 . 2  Dr ive  S e l e c t i o n  

The M2896 u s e s  a da i sy  c h a i n  c a b l i n g  system i n  which 
m u l t i p l e  d r i v e s  c o n n e c t  tu s i n g l e  cable. The s e L e c t i o n  
o f  i n d i v i d u a 1  d r i v e s  is a c t u a t e d  when t h e  d r i v e  s e l e c t  
L ine  g o e s  a c t i v e ,  Only  t h e  d r i v e  whose s e l e c t i o n  Line  
is a c t i v e  c a n  comrnunicate w i t h  t h e  h o s t  systern,  When 
m u l t i p l e  d r i v e s  a r e  c o n n e c t e d ,  t h e  s e l e c t  l i n e  a t  t h e  
d r i v e  s i d e  must De set t o  a d i f f e r e n t  number f o r  each  
d r i v e .  I f t h e  same number is set i n  more t h a n  one 
d r i v e ,  t h e  i n t e r f a c e  a u t p u t  s i q n a l s  m u t u a l l y  i n t e r f e r e  
and operating e r r o r s  o c c u r .  

4 .3  Track Access inq  

The seek o p e r a t i o n  moves t h e  r e a d l w r i t e  head inward o r  
ou tward  to  t h e  d e s i r e d  p o s i t i o n  as d e t e r m i n e d  by t h e  
p o l a r i t y  of  t h e  n d i r e c t i o n "  s i g n a l ,  usinq t h e  " s t e p "  
s i g n a l  t o  move t h e  head.  To move p l u r a l  t r a c k c ,  s t e p  
p u l s e s  s b o u l d  be e m i t t e d  u n t i l  t h e  heads  r e a c h  t h e  
d e s i r e d  t r a c k s .  Head mot ion  s t a r t s  w i t h  t h e  l e a d i n g  
edge  o f  a s t e p  p u l s e .  F i g ,  4-2 shows t h e  o p e r a t i o n  
t iminq.  

4 . 4  S i d e  S e l e c t i o n  

The heads  Located on b a t h  sides oE the d i s k e t t e  a r e  
selected by khe " s i d e  s e l e c t "  s i g n a l .  When t h e  s i d e  
select l i n e  is h i g h ,  t h e  head a t  S i d e  O is s e l e c t e d ;  
when it is low, tihe head at S i d e  1 is selected. 



4.5 R e a d  Operation 

Fig. 4-3 shows the timinq relationship required £or a 
read operation. These timing specif ications are 
necessary for an accurate eead operation to be 
performed. FM or M F M  is used for coding data to be 
stored on the diskette. FM is used far single density, 
and H F M  £or double dens ity recording. Sophisticated 
P LO data separator is recommended for data 
interchangeability with other system or drives, 

Fig. 4-5 shows the coded data timing. 

4.6 Write Operation 

Fig. 4-4 shows the timing relationship required for a 
write operation, These timing specifications must be 
followed far  an accurate write operation to be 
per formed . 
Either FM or MFM can be used far encoding write data. 
The M2896 incorporate5 high performance readlwrite 
heads having good contact stability between the head 
and diskette. It is therefore unnecessary, when 
writing data with MFM (double density), to apply 
precompensation that corrects bit shift effect at write 
operation. But to harmonize with ather precompensated 
systems, a maximum oE 200 ns write precompensation may 
be applied, 



4 .7  S p e c i a l  O p e r a t i o n s  

The  M2896 is provided w i t h  a write c u r r e n t  s w i t c h  t h a t  
e f f e c t i v e l y  r e d u c e s  t h e  b i t  s h i f t  v a l u e  of  r e a d  d a t a  
p u l s e s  from t h e  d i s k e t t e ,  and is a l s o  p r o v i d e d  w i t h  a  
f u n c t i o n ,  i n  t h e  d r i v e ,  t o  g e n e r a t e  s i g n a l s  t h a t  make 
t h e  d a t a  s e p a r a t o r  t i m i n g  marg in  high even  i £  t h e  h o s t  
s y s t e m  does n o t  have a n  i n t e r f a c e  s i g n a l  Eor p o s t  
compensa t ion ,  c a l l e d  a  s w i t c h  f i l t e r ,  compensa t ing  r e a d  
a r n p l i f i e r  f r e q u e n c y  band. 

More s p e c i f i c a l l y ,  t h e  t r a c k  numbers are s o r t e d  i n  t h e  
d t i v e  c i r c u i t ,  w i t h  an L S I  c o u n t e r ,  so t h a t  t h e  w r i t e  
c u r r e n t  is s w i t c b e d  a t  t r a c k  44  or above ,  and t h e  
s w i t c h  Ei l ter  is a c t i v a t e d  a t  track 60 or above.  

I n  o r d e r  Eor t h e s e  f u n c t i o n s ,  t h e  c o u n t e r  must c a u s e  
t h e  r e a d / w r i t e  h e a d s  to  be  moved t o  t r a c k  0 0 ,  so t h a t  
t h e  c o n t e n t s  a r e  i n i t i a l i z e d  to  t r a c k  00 under  each  f o  
t h e  f o l l o w i n g  c o n d t i o n s :  

O Dr ive  power is t u r n e d  un, 

O Seek e r r o r  o c c u r s  

These c o n d i t i o n s  i n  which t h e  t r a c k  number t h a t  t h e  
h o s t  sys t em t r i es  to  a c c e s s  is n o t  c l e a r .  ?.n any c a s e  
o t h e r  t h a n  power t u rn -on ,  i n  which the r e a d / w r i t e  head 
p o s i t i o n e d - t r a c k  numbers i n  each dr i v e  a r e  c l e a r  , t h e r e  
a r e  no e r s o r s  between t h e  c o u n t e r  i n  t h e  d r i v e s  and t h e  
h o s t  sys t em,  I n  such a case, it is u n n e c e s s a r y  t o  move 
t h e  r e a d / w r i t e  head t o  t r a c k  00 to i n i t i a l i z e  c o u n t e r s  
oE t h e  dr i v e s ,  

4 . 7 . 1  I n t e r n a 1  wr i t e  c u r r e n t  s w i t c h  

By c o n n e c t i n g  t h e  t r a c e  " S I "  on  t h e  M2896 p r i n t e d -  
c i r c u i t  b o a t d ,  write c u r r e n t  c a n  be i n c r e a s e d  f o r  
t r a c k s  00 t o  4 3  and d e c r e a s e d  £or t r a c k s  44  t o  76.q 

4 .7 .2  I n t e r n a 1  s w i t c h  f i l t e r  

The LSI on t h e  N2896 p r i n t e d - c i r c u i t  board.- d e c r e a s e s  
t h e  g a i n  i n  t h e  h i g h  a r e a  i n  t h e  r e a d  p r e a m p l i f i e r  
f r e q u e n c y  bandwidth  Ear t r a c k s  00 t o  5 9 ,  and i n c r e a s e s  
it f o r  tracks 60 t o  76 ,  t h e r e b y  effecting a d e c r e a s e  i n  
b i t  s h i f t  v a r i a t i o n .  
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F i g .  4-5 Compar ison between FM and MFM Coding Systems 



CHAPTER 5 PHYS ICAL INTERFACE 

Electtonic interfaces between the M2896 and the host system are 
accomplished with two connectors, The J1 connector is for signal 
interfaces and the J5 connector is Eor DC power. Connectors used 
for the M2896, and recommended mating connectors are described 
below . 
5.1 Signal Connector ( J I / P I )  

J1 is a card-edge type,  50-pin (both s i d e s  used with 25 
pins per sidel connector w i t h  the component side oins 
even numbered ( 2 ,  4, ..... 50) and t h e  solder side pins 
odd numbered (l, 3, ... 49). There is a key slot 
between pin 4 and pin 6 tc allow the use oE a reverse- 
preventing key. J1 dimensions are shown in Fig. 5-1, 
and the recommended ?l connecotrc mating w i t h  Ji a r o  
shown in Table 5-1. 

Table 5-1 Reeommended P1 Connector Type 

Cable used Naker Conncctor hous ing Contac t 

Twisted-paìr .WP I-583727-1 583616-5 (Crimp) 
Cable No. 26 583854-3 (Solder) 

- 
Flat cable 3M 3415-0001 

Fig. 5-1 J1 Conneceor Dimensions and Numberc {dimensions in inchi 



DC Power Connector ( J f / P S )  

J5 is a DC power connector with s i x  pins, attached to 
the printed-circuit board bracket. 

Fig. 5-2 shows the p i n  arrangement Eor J5. The pin 
numbers are indicated on the component side. 

Table 5-2 P5 Connector Type 

Cable used Maker Connector housing Contact 

AWG 20 t 0  14 AMP 1-480270-0 60619-1 

PARTS M O W T N G  
/ S i D E  

J'* 

Fig. 5-2  35 Connector Pin Arrangement 



5.3  I n t e r f a c e  Connec tor  P h y s i c a l  Locat ion 

F i g .  5-3 shows the p h y s i c a l  l o c a t i o n s  of t h e  H2896 
i n t e r f a c e  c o n n e c t o r s .  

F i g .  5-3 Location of Lnterface Connectors 
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CHAPTER 6 CUSTOMER INSTALLATION OPTIONS 

The M2896 can be modified so that the non-standard operation 
described in sections 3 and 4 are performed. 

These modifications are performed by connecting or disconnecting 
traces on t h e  pr inted-circuit board and/or using alternate 
input/output pins. 

Traces are connected w i t h  short-plugs and jumpers. The ~ o s i t o n  
of the t r aces  a t  delivery from the factory is shown in Table 5-1. 
Fig. 6-1 shows t h e  location of the traces on the printed-circuit 
Soard. 

Parts NO. 

&o TE ' indica res plugged 

Fig. 6-1 Printed-Circuit Board Option Locations 



TabLe 6-1 Customer CUT/ADD Trace Options 

Trace ~ocation Descr iption Sh ipped 
Des ignator From Factory 

Open S h o r t  

TERMINATQR E1 Input l i n e  terminator Plugged 

JFG Al Frame qround and s i g n a l  Flugged 
ground are shorted 

J S G  A l  Frame ground and signal X 
ground are opened 

DS 1 D1 DRiVE SELECT I Input Plugged 

DS2,DS3 ,OS4 D1 DRPJE SELECT 2 , 3 , 4  I n p u t  X 

1Bf2B,3B,4B D1 SIDE SELECT Option u s i n q  X 
DRIVE SELECT 

SE C1 Ex te r  nal 'dRITE CURRENT X 
SWITCH 

S I  C 1  I n t e r n a 1  WRITE CURRENT Plugged  
SWITCN 

S CI "Keep Open" X - 
DC C1 DISK CHANGE Option X 

2 S C1 TWO-SIDED Status Output X 

IT D1 IN USE Terminatar Plugged 

D D1 Alternate Input - IN USE X 

HI D1 HEAD LOAD "OR" I N  USE t o  X 
the IN USE CIRCUIT 

C D1 Alternate Input - HEAD X 
LOAD 

I; D1 INDEX Output Plugged 

R D1 READY Output Plugged 

SI D1 CIDE SELECT Option u s i n g  X 
DZRECTION SELECT 

S2 D1 Standard CIDE SELECT I n p u t  P l u g g e d  

S 3 D 1  SIDE SELECT Option u s i n g  X 
DRIVE SELECT 



Trace Locat i o n  Descr iption Sh ipped 
Des ignator from factoq 

Open Short 
RS D 4 READY Standard Plugged 

RM D 4  READY Modified X 

RF a F2 "Don ' t Remove " Plugged 

RFb F2 "Keep Openw X 

MO E 1  NOTOR ON Erom. HEAD LOAD X 

MS D 1  MOTOR ON from DRIVE SELECT X 

Z D9 IN USE LED Erom DRIVE Pluqged 
SELECT 

NP F9 Allow Mrite' when WRITE X 
P ROTECTED 

WP F9 I n h i b i e  W r  ite when 'WRITE Plugged  
PROTECTED 

B D3 Radial H-EAD LOAD PLugqed 

X D4 Radia1 HEAD LOAD Plugged 

R I  D 1  Radia1 INDEX X 

RR D1 Radia1 READY X 

RI C2 Radia1 INDEX X 

RR C3 Radia1 READY X 

Y E8 I N  USE fram HE3D LOAD X 

V E8 Door Lock f eom HEAD LOAD X 

HLL D10 HEAD LOAD Latch X 

DL D10 Door L o c k  Latch Option X 

HUN C5 HEAD UNLOAD Norma1 X 

HUD C5 HEAD UNLOAD Delay Plugged 



Table 6-1 (cont.) 

Trace Locat ion Descr ipt ion Shipped 
Des igna tor  From Factory 

Open Short 

HR C4 HOLD READY Output X 

HY C4 Standard RZADY Plugged 

M 1  D1 Use Jl pinbfor  MOTOR X 
START 

M 2  D1 USE JI p i n  18 £or MOTOR P1ugged 
START 

PS C2 HEAD LOAD Anded with Plugged 
C tandatd READY 

PH C2 HEAD LOAD Anded with X 
HOLD READY 

E1 C4 "Keep Open" X 

E2 C4 "DO not cute X 

V1 E9 "DO not cut" X 

V2 E9 "Keep Qpen" X 

V 3  C5 "DO not cut" X 

V 4  C5 "Keep Open" X 

V5 E4 "Keep Open" X 

V6 E4 "Do not cut" X 

V7 D3 "Keep Open" X 

V8 D3 "DO not c u t "  X 



Loading Heads With Dr ive  Celect "AND" Head Load S i g n a l  

In t h i s  o p t i o n ,  l o a d i n g  head is accornpl ished by means 
of d r i v e  select s i g n a l  "AND" head Load s i g n a l  and 
t h e r e f o r e  the l i f e  of heads and media is further 
pro longed ,  When t h e  cystem r e q u i r e s  t h e  d r  i v e  t 0  
pe r fo rm a r e a d / w r i t e  o p e r a t i o n ,  the head l o a d  Line is 
made a c t i v e  ( l o g i c a l  'O"). T h i s  causes t h e  heads t o  
load and t h e  s t e p  motor to be f u 1 1  powered. 

The write o r  read o p e r a t i o n  muct be ?erformed 35 a5 o r  
more after t h e  head load Line goes ac t ive ,  

T o  per form the m o d i f i c a t i o n  Eor t h i s  o p t i o n ,  s e t  traces 
as fo l lows :  

O Shor t -p lug  "C" ---- s h o r t  

O Shor t -p lug  "X"  ---- open 

o Shor t -p lug  "5" ---- s h o r  t 

o Shor t -p lug  " A "  ---- s h o r  t 

6 . 2  Loading Heads With Nead Load S i g n a l  
( S e l e c t i n g  Drive is Accomplished By Means of Drive 
S i g n a l )  

T h i s  option enable a s e e k  operation by drive selection 
without l o a d i n g  t h e  heads or w i t h  t h e  door  open. I n  
t h i s  c a s e ,  as i n  the one  above, m a k e  s u r e  t-o perform 
the tead or write o p e r a t i o n  35 as or more after the  
head load line goes active ( l o g i c a l  "O"). 

T h i s  o p t i o n  is recommended because it pcovides l onge r  
media Life. 

T o  pe r fo rm t h e  rnodif i ca t - ion  £or  t R i s  o p t i o n ,  set tracés 
a s  f o l l o w s :  

O Shor t -p luy  "C" ---- s h o r t  

Q Shor t -p luq  "A"  ---- s h o r  t 



Loading Heads With Head Load S i g n a l  
( S e l e c t i n g  Dr i v e  is Accomplished By Means of Dr i v e  
S e l e c t  S i g n a l  "AND" Head Load S i g n a l )  

Head l o a d i n g  is accompl i shed  by means o£ head  load 
s i g n a l s .  These  are independen t  o£ t h e  d r i v e  select 
s i g n a l s  . 
T h i s  o p t i o n  is used f o r  a inutual  copy o p e r a t i o n  Setween 
d i s k e t t e s  i n  which t h e  need  f o r  c o n s i d e r i n g  head Load 
t i m e  c an  be e l i m i n a t e d  and copy tiine c a n  thus be 
reduced .  E a c h  d r i v e  rernains i3 t he  head load c o n d i t i o n  
f o r  a l t e r n a t e  i n p u t / o u t p u t  pins . 
The r ead  or w r  i t e  a p e r a t i o n  must 5e p e r f o r ~ e d  18 m s  o r  
more a f t e r  d r  i v e  s e l e c t i o n .  

I n  t h i s  o p t i a n ,  t h e  IWD l o g i c  c o n d i t i o n  of t h e  d r  i * ~ e  
select  s i g n a l s  and head l o a d  s i g n a l s  r e p r e s e n t s  t h e  
drive select  c o n d i t i o n .  

To per form the m o d i f i c a t i o n  f o r  t h i s  o p t i o n ,  set t races  
as  follows: 

O Shoxt -p lug  " C n  ---- s h o r t  

O S h o r t - p l u g  " X n  ---- s h o r t  

O Shor t -p lug  "B" ---- shor t  

O S h a r t - ~ L u g  " A "  ---- open  

Rad ia1  Ready 

T h i s  o p t i o n  enables  the r e a d y  Line  o£ each d r i v e  t o  be 
moni to red  w i t h o u t  d t  i v e  s e l e c t i o n .  

To per form t h e  m o d i f i c a t i o n  f o r  t h i s  o p t i o n ,  s e t  traces 
as Eollows: 

The f i r s t  d r i v e ;  

o Shor t -p lug  " R n  ---- s h o r t  

Others; 

O P a t t e r n  "RR* ---- open  

O Connect  short-plug "R* and a l t e r n a t e  I/O p i n  4 ,  6 
o r  8 .  



(To u s e  a l t e r n a t e  i n p u t / o u t u u t  p i n  N o .  2 ,  o o e n  t r a c e  
"0-2" a n d  set  s h o r t - p l u g  "SE" open). 

The circuit relating to this nodification is shown in 
Fig. 6 - 2 .  

NOTE : A s t o p p e r  is c o n t r o l e d  i n  t h e  power-down mode e x c e p t  
during the seek o o e r a t i o n ,  

SELECT 

Fig. 6-2 R a d i a l  Ready C i r c u i t  

6 . 5  R a d i a l  Index 

This o p t i o n  e n a b l e s  c o n s t a n t  m o n i t o r i n g  on t h e  index 
l i n e  and reduces mean - 1 a t e n c y  t i m e ,  

To perform t h e  modification for this option, se t  t r a c e s  
ac follows: 

The f i r s t  dcive:  

O P a t t e r n  '*RI* ---- open 

Others; 

O P a t t e r n  "RI" ---- operi 

O C o n n e c t  s h o r t - p l u g  "I" and a l t e r n a t e  I/O p i n  4 ,  5 
or 8. 

(To use a l t e r n a t e  i n p u t / o u t p u t  pin N o ,  2 ,  open t r a c e  
"0-2" a n d  s e t  s h o r t - p l u q  "SE" o p e n ) .  

The c i r c u i t  relating t o  this m o d i f i c a t i o n  is shown i n  
F ig .  6-3 .  



DRIVE 

INDEX 

SELECT 

Fig. 6-3 R a d i a l  I n d e x  

I n  U s e  A l t e r n a t e  I n p u t  ( A c t i v i t y  LED) 

ALTERNATE 
IHPUT/OUTPUT 

when t h i s  a l t e r n a t e  i n p u t  becomes a l o g i c a 1  " O " ,  the 
a c t i v i t y  LED on t h e  Eron t  p a n e l  l i g h t s  and t h e  door of 
t h e  dr i v e  locks. 

The  c o n d i t f o n s  under  which the LED l i g h t s  are s e l e c t e d  
as  f o l l o w s  by setting t h e  s h o r t - p l u g s .  

6 . 6 . 1  P lug  s e t t i n g s  t o  l i g h t  LED with i n  use "ORN d r i v e  
select s i g n a l  . 
O s h o r  t -p lug  " D n  ---- short 
o  Shor  t - p l u g  "IT" ---- s h o r t  

O P a t t e r n  *YW q--- open  

O Shor t -p lug  " 2 "  ...-a- s h o r t  

6.6.2 Plug  s e t c i n g s  t o  l i q h t  LED w i t h  head l o a d  "ORn i n  u s e  
s i g n a l ,  

O s h o r  t -p lug  "Dn ---- s h o r t  

O G h o r t - p l u g  " IT" ---- s h o r t  

O P a t t e r n  "Yrr ---- s h o r t  (jumper) 

nder  t h e  c o n d i t i o n s  L i s t e d  above, t n e  i n  u se  c o n d i t i o n s  
are  n o t  e n t e r e d  when t h e  s h o r t - p l u g  ''D" ic open. T h e s e  
condìtions are  added when t h e  in use s w i t c h  (or head 
load latch) is used .  

T h e  circuit r e l a t i n g  tu t h i s  rnodification is shown i n  
Fig. 6 -4 .  



I 
C 

IT - In use --€ C! 

- mor Lock Latch 
p+% j 

J 

(or head Load lareh) 
z 

1 

Y I 

- Head load --C - -- 
F i g .  6-4 I n  Ose/Activity LED C i r c u i t  

6.7 Write Pro tec t ion  Option Use 

When a d i s k e t t e  w i t h  wr i te  pro tec t  n o t c h  is inser ted ,  
the wt i t e  pro tec t  is cet so t h a t  wr i t ing  is inhibited 
w i t h i n  the dr ive  a t  de l ivery  from t 5 e  f a c t o t y .  

The  modification Eor t h i s  option re l eases  an inser ted  
d i s k e t t e  w i t h  a wr i t e  pro tec t  notch from wri te  
i n h i b i t i o n ,  and informs the in te r face  that a protected 
d i s k e t t e  is inser ted.  

This op t ion  is used to  iden t i fy  a special-use d i s k e t t e .  
T o  perform t h e  modific5tion for t h i s  option, set traces 
as follows: 

O Shoct-plug "'NP" ---- open 

O Short-plug 'NP" ---- chort  

The c i r c u i t  r e l a t i n g  t o  t h i s  modification is shown i n  
Fig. 6-5. 

- Power ON reset 7 
- Write 
+ Ready 

F i g .  6-5 Write Pro tec t  C i r c u i t  



6.8 D i s k  Change ( A l t e r n a t e  Output )  

When a n o t - s e l e c t e d  d r i v e  Secomes Ready a f t e r  Not Ready 
fdoor is opened d u r i n g  n o t  s e l e c t e d )  and fo l lowing  
d r i v e  select goes  a c t i v e ,  t h e  l i n e  of t h i s  o p t i o n  goes 
t o  t h e  l o g i c a l  "0" Level. The l i n e  r e s e t s  a t  t h e  p o i n t  
when t h e  d x i v e  select r e v e r s e s  from l o g i c a l  " O "  t o  
l o g i c a l  "l*. 

To perform t h e  m o d i f i c a t i o n  far t h i s  o p t i o n ,  s e t  t r a c e s  
as fo l lows:  

O Shor t-pLug "DCn ---- s h o r  t 

6 . 9  S i d e  SeLect ion  Using D i r e c t i o n  S e l e c t  

The side s e l e c t  can also be c o n t r o l l e d  by t h e  d i r e c t i o n  
select l i n e .  

T h i s  o p t i o n  p r o v i d e s  c o n t r o 1  t w o  ways: one %or 
c o n t r o l l i n g  head motion d f r e c t i o n  d u r i n g  a seek 
o p e r a t i o n ;  t h e  o t h e r  f o r  head s e l e c t  c o n t r o l  d u r i n g  a 
r e a d / w r i t e  o p e r a t i o n .  

To per£srm t h e  rnod i f i ca t ion  f a r  t h i s  a p t i o n ,  s e t  t r a c e s  
as  fo l lows :  

O Shar t -p lug  " S I n  --O- shor t 

Q Shor t -p lug "S2" ---- open 
O Short-pLug "C3" ---- open 

6.10 S i d e  C e l e c t i o n  Using Drive  Select 

In a system u s i n g  one o r  t w o  N2896,  it: is p o s s i b l e  t o  
s e p a r a t e  each head and a s s i q n  d r i v e  a d d r e s s e s  to  them. 
I n  t h i s  e v e n t ,  f o u r  d r i v e  s e l e c t  l i n e s  a r e  used t o  
s e l e c t  four  read/wr i t e  heads . 
To perform the m o d i f i c a t i o n  Eor t h i s  o p t i o n ,  set t r a c e s  
a s  fo l lows :  

O 80 th  d r i v e s .  

Shor t -p lug "S1" ---- open 

Shor t -p lug "S3" ---- s h o r t  

O The f i r s t  d r i v e  



Short-plug "DSlw ---- shor t 
e Short-pluq " 2B ---- short 

o the second drive 

a Shott-plug "DS3" ---- short 
* Short-plug " 4B" ---- short 

The f irst drive The sesond dr ive  

The d r i v e  select  lines t h e n  perforrn s i d e  select  
operation as follows : 

Drive select 1 selects the first drive side O 

Drive select 2 selects the  first drive  s i d e  1 

Drive select 3 selects the second d t i v e  side O 

Drive select 4 selects the second drive . . s ide  1 



6.11 Door Lock Latch 

This option causes the door t0 be latched and to remain 
locked, under contro1 oE drive select, without 
maintaining In Use active, 

When the In Use line is active (logical "O"), and drive 
select line becomes active (logical "O"), the door is 
latched and a door lock condition is maintained. To 
release the door lack conditian, make the In Use line 
inactive (logical "I"), and make the drive select line 
active. 

To perform the modification for this option, set traces 
as follows: 

O Pattern nj-~~:: ---- shor t (Jumper ) 
O Short-plug "D" ---- shor t 
O Short-plug "Hk" ---- apen 

6.12 Two-S ided 

This signal discriminates which type of diskette (two- 
sided or single-sided) is inserted. A logical "0"  is 
output fot insertion of a two-side diskette. 

To perfarm the modification for this option, short 
traces as follows: 

O Shott-plug " 2s " ---- shott 
6.13 Write C u r r e n t  Switch 

By making this interface signal logical. "0" £or tracks 
44 to 76, write current can be decreased; otherwise the 
current is controlled by internally. 

To perform the modification for this option, set traces 
as follows: 

O Short-plug "SI" ---- open 
O Short-plug "SE" ---- shor t 
When this option i s  not used, interface connectar pin 
No, 2 can be used £or an alternate input/output pin, 
with trace "0-2" disconnected. 



6.14 Ready S tandard/Ready Modif ied  

This opt ion  is used t o  cause 3eady t o  maintain a 
l o g i c a l  "O", when S i d e  1 is s e l e c t e d  while using a 
s ing le -s ided  rnedium. T h i s  op t ion  is use fu l  when 
d i r e c t i o n  s e l e c t  is used as s i d e  select. 

To perform the  modif icat ion fo r  t h i s  o p t i o n ,  s e t  traces 
a s  follows: 

O Short-plug "RS" ---- open 

O Short-plug "R7" ---- shor t 

6.15 Head Load Latch 

This  op t ion  is used t o  per form head load  when t he  d r i v e  
is not s e l e c t e d .  When t h e  head load is la tched  it is 
necessaty  t o  cause  the  d r i v e  s e l e c t  l i n e  to 5e a c t i v e ,  
w i t h  t h e  head load s i g n a l  or i n  u s e  ~ F g n a l  l i n e  being 
ac t ive  ( l o g i c a l  " O " ) .  

To perform t h e  modif i c a t i o n  f o r  t h i s  o p t i o n ,  s e t  traces 
as follows: 

6.15.1 When t h e  head load s i g n a l  is a c t i v e  and d r i v e  s e l e c t  is 
t o  be la tched .  

Short-plug " I T "  ---- open 

. Short-plug "HI" ---- s h o r t  

. Short-plug "C" ---- open 

short-plug "x" ---- s h o r t  

• Short-plug "B" ---- open 

Short-plug "A" ---- short  

P a t t s r n  " D L ~  ---- s h o r t  (jumper) 

P a t t e r n  "HLL" ---- chor t  (jumper) 



6.15.2 When the i n  use signal is a c t i v e  and d r i v e  se lec t  is to 
be latched. 

S h o r t - p l u g  'IT" ---- s h o r t  

S h o r t - p l u g  "D" ---- s h o r  t 

e S h o r t - p l u g  "HI" ---- spen 
S h o r t - p l u g  "Cn ---- open 

S h o t  t -p luq  "X" -- - - s h o r t  

S h o r t - p l u g  "B" ---- open 

S h o t t - p l u g  " A n  ---- s h o r t  

Pattern ~TJL#* ---, s h o r t  { jumper) 

Pattern "HLL" ---- c h o r t  (jurnper ) 

T o  r e l e a s e  head lsad l a t c h ,  make t h e  head l o a d  l i n e  or 
i n  u s e  line i n a c t i v e  { l o q i c a l  "1") and then select t h e  
d r  i v e .  

6.16 Door Lock C o n d i t i o n  

6 . 1 6 . 1  Door lock w i t h  i n  u s e  *ORn head l o a d  signals 

T o  perform the m o d i f i c a t i o n  for this o p t i o n ,  set traces 
a s  f o l l o w s :  

O Shor t -p lug  "Cn ---- s h o r  t 

O s h o r t - p l u g  "X" ---- shor t 
O P a t t e r n  "V* ---- s h o r t  (jumper) 

O P a t t e r n  $1~" ---- open 

6.16.2 Door lock w i t h  i n  use "OR" d r i v e  s e l e c t  s i g n a l c  

To perform t h e  modif i c a t i o n  for t h i s  o p t i o n ,  set traces 
a s  Eollows: 

O S h o r t - p l u g  " A "  ---- s h o r t  

o S h o r t - p l u g  "2" ---- shor t 

O P a t t e r n  r i ~ n  ---- open 

O P a t t e r n  lqys@ ---- s h o r t  (jumper) 



6.17 Motor S t a r t  

The s p i n d l e  motor is normally a c t u a t e d  when t h e  DC 
power supply is ON and a disk is i n s e r t e d ,  however t h e  
s h o r t - p l u g s  may be used to set t h e  f o l l o w i n g  three 
c o n d i t i o n s .  Read/wr ite oper  a t i o n  s h o u l d  n o t  be 
performed d u r i n g  the 500 rns i n t e r v a l  r e q u i r e d  between 
motor start and W D Y .  

6.17.1 Motor s t a r t  wi th  head load signal Plug settings 

O Shor t -p lug "MO" ---- s h o r t  

6.17.2 Motor s t a r t  with d r i v e  s e l e c t  signal Plug settings 

O shor t -p lug  "MOw ---- open 

O Shor t -p lug "MS"  ---- shor  t 

6.17.3 Motor s t a r t  with head load *ANDn d r i v e  select Plug 
s e t t i n g s  

O Shor t -p lug "Ma" ---- s h o r t  

O Shor t -p lug "MS" ---- s h o r t  
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The M2896 can be moàified so t h a t  the non-standard operations descriSed in 
sections 3 anà 4 are performed. 

These modifications are performed by ronnecting or disconnecting traces on 
the prinred-circtiit board and/or using alternate input/output p i n s .  

Traces a r e  cor.ntcte3 with s h i i r t - p l s ~ s  m? j ~ , r , ? t ~ s .  T.?e pojltior. of 

t h e  traces at delivery from the factory is shown in Table 6-1. Fig. 6-1 
shows the location of ehe traces on the printed-circuit board. 

m ( G  m 

--I- 
(HSI ( IX1) tG)  

Q - 
131D M S  m (G l 
Z 

Z Z z J  r E z z z l  a 
l z i 
l RR 03 ( ~ S e s s l  

BSO m B S 1  RFo m 

Fig. 6-1 Printed-Circuit Board Trace Location 



1 1 JSi 

I 

( reame cpois~d mà s i g n n i  x 
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i 

i 3s l ~1 / DRIW SEECT L ~r,put F 1zqqeci 
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I I 

l D1 I 
D 5 Alternate Input  - IN CC2 i S 

l t 

E? Dl l HEiiJ3 LOAC " 3 R "  ?.N Z52 E0 zke X 
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I I :?l USE C I R C U I T  l 
C D1 I Alternate Input  - Fzm WU , X i 

l 

Z D1 1 INDEX Cut~ut P i z ~ q e d  
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L 
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HLL C9 9E.a LO= Latcn >I 
I 

DL C19 Door L a c ~  Latc:? Ogt icn  
)i I 
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6.1 b a d i n e  Heads Hiith Dnve Se!ect "AND" He3d Load Signal (NOTE) 

I? opt 'cn,  l3adw.s keaa rs ac=orr.sl~shed Sy  - e - n s  of =zs-'e S S ~ E C Z  

s~srial "AP43" head load s r q n a l  an2 t:?erefzze t h e  l l f e  af LYG 
meS~a is f u r t h e r  gr2l=nqoC. When czo s;~s:cz r q i ~ r o s  ~ \ e  2z : ie  =C 

perfc-m a resdl 'wr; te  ~?erztion, =,ne 4ead losi! I x e  :s noce att:;.o 
{ I q z c a l  " 3 " ) .  Tkls ca~ses the hea lc  to loaS - C  ,.,e r t e s  ac:2r c,c> 

Se fu11 _mwerec. 

Tke v r l t e  or read operation TJSZ be perfomed 35 ns o r  nore afzcs 
the head laad l i n e  goes aczive. 

Ta p e r f o m  "czle nodification for tkis o p t i o n ,  set t r a c o s  as f a l l o w s .  

3 Short-piuq "C" (Locat-ori 313 ----- shcrt 
s Shorz-piuq "X" (locaczon C7j ----- open 

3 Chart--12s "3" (location 9) ----- s n a r t  

3 S k ~ r t - ? l z q  "A" ! l o c a t i o n  S6) ----- s n c r t  

6.2 Loading Neads With Head Load Signsl i?iOTE) 
( Selecting Drive is Gccomplished By !+jeans of Dnve Seiecr Signal j 

3;s oprlan enables a seex cpexation by 5 r ~ v e  seiec:ioz w i L ~ o u z  
ioad in5  the heads o r  vlt:? the daor osen. In 5:s case ,  as rn =2e one 
e c v e ,  make snre 'o Serfsrrn the read sr wrzre ~ p e z a c r c n  35 ms or scrs 

I 
afzer  the head lodò L~ne goes act ive  ilcglcaL " 3 " ! .  I 
Tc g e r f o m  t!!e aodiZirac~on f o r  r h i s  o p t l a n ,  ssc tzaces ac f3llows. I 

S h o r t - ~ l u c  "C" ( locat lon D1) ----- short 
c, Sharr-pluc "X" ( locarlon C7! ----- skort 
2 Shorz-?la? "8" [ l o c a t ~ o a  C71 ----- oper, 

r; Shorz-plas "A" ( l o c a t ~ o n  C61 ----- skort  

6.3 Loading Heads With Heod Load Signal (NOTE) 
(Selectins Drive is Accornpiished By Meins of Drive Select Signai "AND" Head Lood Sionoil I 
Zead ioac:ng 1s acrom-l~shed by aear,s o? head load szqnelzi ,  Tkesa 
zx iependen t  oT tile drlve  s e l e c t  s lgnais .  I 



~ h l s  op t ion  1s used for a rnutnal copy s p e r a t i o n  be=ween d i s k e t t e s  
I n  w C ~ c n  t h e  need i o r  rcns:derlag head lcaà t L n e  c m  Se e l x n ~ n a t e S  
ar.d copy t m e  c m  thus be redczeci. Each 2rlve r*ana:fis Ln t32 :?ere 
load c o ~ d ~ t z o c  f o r  alteraste ~ n ? ~ t / c u t s s ~ t  pins .  

?ne read o r  t r r i t e  ope ra t i on  xusz be performe? 18 ms or more after 
d r l v e  s e l e c t l o n .  

I n  t h i ~  o?clon, t h e  ASC l o q r c  cocàr::=n of =he &:ve selecc s i -a la  
arie head load  s l s n a l s  re2resent.s  the dr ive  s e l e r t  cocdlzion.  

T2 perfonn t h e  modi f iza t ion  f o r  L!is =pi ior i ,  sot t r a c e s  as follcws. 

3 Chort-olug "C" ( l o c a t i o n  D1) ----- shorc  

o Short-pluc "X" ( l o c a t ~ o n  C7)  ----- shorc 
C h o r t - ~ l u g  "E" ( l o c a t i o n  e?) ----- chor t 

c Shor t - s luq  "h" ( I o c a t i o n  C S )  ----- 3p-n 

This  o p i i o n  ena!sles t h e  reaày l i n e  of each ds ive  to Se n o ~ i r a r e d  
w ~ t i o ~ r  2 r l v e  ~ e l ~ c t l o n .  

To perform che n o d i f i c a t i o n  Eor z h i s  o p t i o n ,  s e t  traces as fo l lows .  

The Llrse dr ive;  

o Fatzern "W?" : l oca i i on  C3) ----- open 

c C o r ~ e c t  shorz-pl~g "R" yll al=er3ace 110 prn 4 ,  6 o r  a. 

iTo u s e  a l t e r n a t e  ~npu:/out?ut s i n  NO. 2 ,  oFen trace "0-2" and 
set sncr t -p lug  "SE" i l o c a t i o n  C11 operi).  

The c i r c u l t  xelat i r .?  t o  t h i s  moòi f i c a t i on  1s shown Ln Fig. 5 - 2 .  
* 

NOTE: A s t zdpe r  is C ~ n t r ~ l a 2  I n  t h e  power-ccwn noCe exceoc O ~ r r n c  t n e  
seek ope ra t i on .  
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6 -5 Radial Index 

The  first dr:ve; 

: Jhcr t -s luc  "I" il~cat~cn D i 1  ----- f i?ort 

3 ?dfZer t .  ' 'RIW ( l=cat;on = 2 ;  ----- 0ztl3 

Ztherc ; 

3 Shore-pluq "I" ilccs=:rn $1: ----- 3per 

3 ? a t = e r n  "~1" (lsc-ticc t:?) ----- cpen 

; Connecc shorz-3luq " Z "  an2 a l t z r 3 a t ~  1;C =in 3 ,  6 zr 3. 

(To use ai==rnato ~ ~ ~ u t / ' o ~ ~ ~ u c  312 NO. 2 ,  opez z r a c e  "S-2" 
m d  set snorx-plzq "SE" ! l oca t l r?n  C11 oper.: . 
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Fig .  6-7 Xad~al I c d ~ x  

6.6 In L'se .;\lternate Input ( A c t i ~ i t y  LED) 

Yhfn t h l s  alternace rApnr becsmes a logica1 "O", t h e  a z t i v ì t y  E 2  on 
+'-. ,.,e f r v n t  pane1 l ' zn t s  and t k e  door of t k e  drive locks. 

6.6.1 P122 SettLcgS t0 l ~ g h t  LED w i t h  in u r e  * *3gfq  <rive select s l g c a l .  

5 Chcrt-pluq "D" ( l oca t ion  91) ----- short 
3 J n ~ r t - g 1 ~ 9  "I?'* (locatlon Dl) ----- shc r  z 

o Pattern n ,, 'l . !location D4ì ----- open 
s Shorz-clag "2" (locatron 35) ----- shor t 

5 . .  Flxq setz:nTs =o 1ipt r28 with nead loa2 "OR" rn use srqnol .  

S t i o ~ t - ? L < ~ $  "3"  (locatlarr CL! ----- shorc 
c Sharz-zlug "1:" Iloeation D11 ----- short 
5 P a t t e r n  .V.J . ) h  (locatloc D4) ----- s h o r t  (fwnperj 

z S k a r t - p l u g  " 2 "  ( l o r a t i o n  95) ----- ope3 



2ndsr tiie c o n c i t i o n s  l i s t e8  &cve, tzo in >se ccnd;t~~cs aro 
no: en==red wcez t>e chort-pl~q "3" 1s apec. These cznilZ:i~S 

:-ad ;az=r.: :s 1 2 ~ 2 2 .  45255 wr.e? t h o  12 zse si:rtn (ir i ec2  

- %or lock latch $ -5t 1 
i 

(or head load Larcn) 

6.7 W n t e  Protection Optian Use 

Kken a f i s X e t t e  w r z ~  sdrl:o =,rotf-C= noczn 1s ~ z s e r t e b ,  tae wr:io pr~z-C:  
15 set 5 5  zaac w r l t l c q  1s ~ r . n l Y ~ t e d  w l e 3 l n  t no  d r l + ~ o  dt ~~~~~~~r:; frx! 
t>,@ Eaccory . 

nCi ,.,:s C-caon rs usaci t0 i d e n t ~ f . j  a spec~ai-uae 9 . ~ s ~ e t t 2 .  *- ,, - 2 e r f s n  

e e  mod~5icsr;on fcr z n l s  o-troc, se: =ricos as fs:iows. 



+ 3 r ~ v e  sElecz 

Fig. 5-5 Wrlte I ra tec t  C i r m i l  

6.8 Disk Chrrnge (Alternate Ourput) 

. .. dnec a not-seiectod irivs Lecomes Rsady after Not Ready (door IS 

spenec Cxr inq  no: seleczed) m d  f o l l o w ~ n g  d r l v e  s e l e c t  cjoes artive, 
:ne ::ne of r k l l  o p t i n n  goes t: Lhe loqical "3" l e v e l .  The I l n e  f e S P t S  

ac t k e  p o x t  wnen =.?e i r s + ~ e  seier: revsrsos fron loglral "0 "  t o  1 0 ~ i ~ s l  
11 : i. .., . 
:o gerfor. the no2:fleat:on for t h z s  opt:on, s e t  t r a c e s  as follsws. 

3 S h s r t - p l u g  "32" ( l o c a t z o n  C1:  ----- sncrt  

6.9 Side Selection Usins Direction Select 

TI ,he side select z s n  a l s o  be c o n L r o l l e C  b y  t h o  d s r i c t l o n  sele-= lxe. 

--, , h ls  a9c;on p r c v x i e s  c ~ n t r o l  two ways: c n z  for r=xtrol l ì r .c j  n s a l  
nation d~rect ;on c u r l n q  a s e e t  o p e r a t l o n ;  the other f o r  head seloc: 
ccnt ro l  durlnq 3 r e a d / w r ~ t e  opexatlon. 

To perfarin the nod;fìcaticn f o r  t h i s  option, se: t r a c e s  as fs l lowc.  

3 ~ h o r f - ~ l u ~  "53"  : l c c a t i o n  El) ----- O?"?? 



6.10 Side SeIection L'sin3 Dnve Celect 

:n 3 S~S:SZ .:S;:C ono cr y*o Xi956, ~t is -0ssr2le =o secaz=:s é i c n  
keqd Z ~ S L ? ~  6 ~ 1 . 7 ~ 1  ~ ~ ~ Z E S S S S  t2 ::?erri. 1; ,...A % - 2 0 ~ 7 2 ~ -  * + - . . - #  &*L+ -7 2v- . ,a  - q - * -  

selecc l 1 - e ~  a r o  -se2 to sele-t f ~ r r  rsa2/write ks;15. 

: Borh d r i v e s .  

3 The f x s t  &:ve 

. Short-?iug "LB" (lotar~rn DI> ----- sksrt 
2 The sscond àriqV*o 

, C k c r ~ - c l r g  "iS3" il~=ation D1) ----- s h o r t  

. Short-pl>; "43" ( 7 s = a r ~ a c  ci) ----- short 

m ,..e h first ilsive The second drioe 
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The &rive selecc lines then  p?rf=ni slGe se lec t  operatior as f3113ws. 

?rive c e i e c r  2 seleccs the  f ~ r s ì  drzvo si5e I 

3rive s e l e = =  3 s e l e i t s  che serond drzve si& -3 

This o p ~ i o n  causes t A e  d o ~ r  t o  Se l a t c h e d  and to remai3 locked, m d e r  
control of dr-ve seiecc, wiL?cut  r n a i n t a ~ n ~ n g  In Uce accive. 

When t h e  In Cse l l n ~  1s act ive  ( l o g i c a 1  " O " ) ,  a ~ d  &:ve s e l e z r  l i n e  
becomes a c r i 7 e  ( l o g l c s l  "O"!, the door is lacched  m5 a Coor iock 
con2::~sn is n a m t a m e ~ .  T 3  release t rae door I O C K  ~ondlti~n, make 
che In Use ;:ne l n a f = i v e  ;log:=al "l"), ar~d nake che I r l v o  s e l ec t  
I ~ a e  acrive . 

o Chort-pigq "EI" ( l oca r i on  31) ----- open 

6.12 Two-Sided 

This  s l g n a l  d i s c r ~ i ~ n a i e s  w h ì c h  t i - e  of dls~stte ( two-side? o r  
cincjlo-sidedj is  ~cserzed. A logica1 "3" is a ~ t ? u t  for i n s e r i i o n  e f  
a twc-slded d ~ s k e t t e .  

?o perforsn &ne r r o d ~ f i c a t i o n  f o r  z h i s  oprion, snort craces as f o l l w s .  

o Short-=>l=.; "25" ( ioc - i t ion  C11 ----- sksr: 

6.13 Write Curren t Switch 

9y nakzno t h i s  i n t e r f a c e  signal loaltal "3" f o r  cracks 4 4  to 75 ,  
w r i t o  curz-nt  c m  be decreasod; otherwlse che c u r r e n t  is cont:o:ls? 
~nterzally. 



To perfom -zhe mo2ifi=ati~n f o r  C . i s  s s r l o n ,  sec t r aces  as f o l l o l s .  

; Shcrz-c2.q "SI" ilocaz~on E l i  ----- D?-n 

2 Sl-.cz:-?iug "SE" i13catlon CL) ----- shor t  

Xhen t h l s  n2 t i on  1s nct: used, i n t e r f a c e  connocr~r pir .  N c .  2 ra: se 
used for  ari alternare ~ n p u t / o u t ? u r  FX, u i t h  tzoce "0-2" 5lsconnerted.  

l* n 4s "his ept;on 1.5 usec to cause Rea2y ro malarain a l oqzca l  t wnez 
Slde 1 Is se lee ted  w h j e  using 3 slngl--slded c,edl,. T t z s  oc=ror+. 
i s  use5al uhen d ~ r e c r l o n  selecr is useC as s lde  se lscr .  

To ~ e z f o m  t h e  acd~fieation for this apclan, s e t  croces as f a i l s w s .  

TTI;s o - t l an  2s xsed :a gerfarrn head load uhen zhe Z r l v e  i s  nor 
se:scred. wken t n e  zcaà load is l a t r h e c  I.= LS necessary to cause 
=.?e 3 r i i e  seLacr I:uo t3 5e active,  witn the heaà loa2 siqnal or 
rn xce s;graZ lrne Selng actl-.-e ! l o q ~ c a l  " 3 " ) .  

'3 yerS~IZ3 t ne  inocif~cacion for t h l s  oc t lon ,  s e t  traces 35 5311gw.s. 

6-15. :  h'hen :ne head load s:gnal is a c t l v e  anS drrve se2.1~: is t3 Se l a r=ne5 .  

I h o ~ t - p l s q  "C" ( i s c a t ~ 3 n  011 ----- operi 



sho-t-plug "9" (locarion C7) ----- oper. 

Shs r r -p lug  "A" (1CCat:or. C6; --a-- r ?.or% 

F a t z e r n  "3~" ( l c c a t : ~ ~ .  -;C) ----- sk.=rt ( J L T ~ ~ ~ Z )  

Pazter:: **u- L.4a 7 $9 i ~ ~ c a ~ l o n  ~ 3 1  s h s r t  (?;?.-er) 

6 . 1 5 - 2  the in use signal 2 s  act ive  a n 3  ?rive selert is to Se latzhe5 

. Short-plug "IT" 

SF.o r r -~ lag  "3" _ '':iI1' . S h n t - ~ L > J -  

Short-p127 "t" 

. Shorr-plcg ":I" 

. Chort-plug "E" 

. Shcrr-pì-39 ''h" 

. P a t t e r n  "3L" 

( l o c a t i o n  D1) 

( l o c a t i o n  31) 

(loration Di) 

! l o c a t i o n  D1ì 

( l o c a c i c n  C f )  

( l o c s t i c n  C7) 

( 1 $ z 3 ~ i o n  C1) 

i locat  Lon C10j 

S h O T t  

short 

cpen 

open 

snort 

oper, 

snort 

snorz ( lumper Ì 

. ~ztzsrn ,i q-. ..LL" ( l o c a t i o n  C9) ----- ckorz  rjctnperj 

?o release ne39 loac l a t z n ,  naks the head loaà llne sr in use line 
inact;ve (:oqLcal " 1 " )  mc then select t h e  d r i v e .  

6.16 Door Lock Conditian 

6.16.1 Door lo=k w i t h  ic u s e  "CE" head l o a à  s ~ g 2 o l S  

'3 perforn the  n l c d ~ i ~ c a t ~ o r .  Zar zhls o p t ~ o 2 ,  r e t  traces as fsllows. 

: C h o r t - ~ l ~ g  "C" (locatlon ~ 1 )  ----- skcr7 
? S ? I O T ~ - ~ ~ U ~  "X" (1aca:ion C?)  ----- snar t  

2 T a r t e r r .  "V" (lscatloc DS! ----- sncrt !;'inper? 

v ?atterri i. ", 0 
A (locatior, 34) ----- a ~ e n  



5 .16 .2  Zocr i c c k  w:=i in use "Sp." 2rrve selecc siqnals 

Shc==--l..- "A" (Lccat lon f5) ----- i h o r t  r -7  

2 Skort--l:g "2"  (Location E5) ----- snort  

2 ?atterri ,., 9 +,I  (locat~on C4) ----- open 

o T i t zo r r i  ,, V L ,, ( l o c a t r o ~  54 )  ----- shorc [ ;urn?er) 

6.17 Motor Start 

-.L ... e sp rnd le  nocor L r  n 2 m . a l l y  ac?~otoC  wnen t h e  0E Fower sccs ly  rs 

SN w.d a iisk Ls i n se r t e - ,  hovever %e r n o r = - p ~ x ~ s  xay bo %se5 :3 

se- tn= f ollowlnq t h ree  zord~r i3n .s .  Zsad/wrr tt 2peraasn shczl i  
czt re 3erf~m.ed d u r i c q  tke 300 ms  i n t e r z a l  r e - ~ r o d  bez-dem 1c ts r  
star= and. .3S2Y. 

Short-p2uq "MO" ! Iccar~oc  B 3 j  ----- shcrt  

2 Shorr-9luq "MS" (Zocation C51 ----- operi 

2 Cbcr t -? lug  "XS" :lacacio> 231 ----- o ~ e z  

: Shorr-pluq "YC" (lscscion 2 5 )  ----- ckorr 





CHAPTER 7 DRIVF, PHYS ICAL SPECIFICATIONS 

This section descr ibes the M2896 dimensions and installation 
procedure. 

7.1 Dr ive Dirnensions 

F i g ,  7-1 shows the M2896 drive dimensions, screw 
mounting hole locations and dimensions, and front pane1 
d imens ions , 

Mounting Recommendations 

The M2896 can be installed in the followlng directions 
without mechanical adjustment: 

O Vertical: Door opens to the right or left. 

O Rorizontal: Door open upward. 

O Slant mounting shou ld  be within 10 degroes. 

Mounting 

To mount the dr ive, use the six screw taps on the sides 
of the drive or the four taps on the bottom of the 
dr i v e  . 
See Fig. 7-1 for details of t h e  above mountinq taps and 
for the overall dimensions of the M2896. 

A i r  Flow 

Ensure tha the ambient temperature in the FDD case does 
not exceed 43 degrees while in operation. 
NOTE : The ambient temperature in the FDD case is 

taken as that at point 3 in Fig. 7-2 .  An 
example oE the recommended air flow is shown 
in Fig. 7-2, it should be referzed to at 
system install ation. 



FWNT PANEL FRONT DOOR 

Fig. 7 - 1  M2896 Drive D i m i n s i o n s  



( .40 in MIN. ) 

systeni  rase 

FDD 

1 (4 .02  i n )  7 
- 4 0  XIN. - 4 0  MIN. 

System case 

i 

viewed from A 

Fig. 7-2 Recommended A i r  F ~ O W  fdimensions in inchf 



CIIAPTER 8 ERROR DETECTION AND CORRECTION 

This sec t ion  desc t ibes  genera1 analys is  o£ da ta  e r r o r s  and data  
correc t ion .  

8 . 1  Write Error 

If a wr i te  e r r o t  occurs during a wr i t e  opera t ion ,  it 
w i l l  be detected on the  next revolut ion by performing a 
read operat ion,  commonly c a l l e d  a "wr i t e  check". To 
cor rec t  the e r r o r ,  another wr i te  and wr i te  check 
operat ion must be done. I f  the wri te  operat ion is not 
successfu l  a f t e r  seve ra l  attempts have been made, a 
read operation should Se attempted on another t rack to 
determine iC the d r ive  is safe. IC the other  t rack is 
read c o r r e c t l y ,  the t rack  on which wr i te  f a i l e d  is a 
defec t ive  t rack and operat ion should 5e changed t o  
another t rack or another medium. 

8 .2  Read Error 

Most read e r r o r s  t h a t  occur w i l 1  be " s o f t n  e r r o r s ;  t h a t  
is , by perforrning an errar-recovery procedure, the  d a t a  
w i l l  be recovered, 

Sof t  e r r o r s  a re  usual ly  caused by: 

O Airborne contaminants t h a t  pacs between the 
read/write head and the d i s k  rnedium. These 
contaminants w i l l  genera l ly  be removed by the 
c a r t r i d g e  se l f -c leaning  wiper. Wowever, i n  an 
environment with expremely l a rge  amounts of d u s t  
contaminatiun, the disk sur face  may be bmpaired 
during profonged read/write operat ion,  causing 
hard e r r o r s .  

O Random e l e c t r i c a l  noise ,  which usual ly  l a s t s  for a  
f e w  microsecondc t o  seve ra l  mill iseconds,  Spike 
noise,  e spec ia l ly  those caused by s h o t  t-period 
switching r egu la to r s ,  a f f ec t  the S/N t a t i o  and 
lead t o  a  higher frequency o f  re-read operations 
necessary for da t  recovery, I t  is therefore  
e c s e n t i a l  t o  check the  noise l e v e l s  of the DC 
power supply t o  the d r ive  and of the frame ground. 

O Small de fec t s  in  the  wr i t t en  da ta  and/or t rack not 
detected during the wr i te  operat ion,  which may 
cause a soft e r r o r  d u r i n g  a  r e a d .  

O D u s t  adheres t o  the disk sureace,  e .  I., as a  
r e s u l t  of f i n g e r p r i n t s ,  a f t e r  the wr i te  operat ion,  
t h i s  may lead t o  ternporary errorc. It should be 
remembered however, t h a t  these temporary or 
t r a n s i e n t  e r r o r s  w i l l  t u rn  into hard e r r o r s  if the 
u n i t  is cantinuously aperated for a  long time w i t h  



such dust  adhering t o  the d i s k  surface. 

The Eollowing procedures a re  recomended t o  recover 
Erom these soft e r ro r s :  

S tep  l: Re-read t h e  t rack severa1 times or. un t i1  such 
time as t h e  da ta  is recovered. 

S t e p  2: I£ data is not recovered after s t e p  L ,  access 
the  head to the adjacent t r a c k  i n  the same 
d i r e c t i o n  as previously moved, then re tu rn  to 
t h e  des i red  t r a c k .  

Step 3: Repeat c t ep  1. 

Step 4: f f data  is not recoverable,  the resu l t ing  
e r ro r  is considered a hard e r r o r ,  



CHAPTER 9 RESHIP-UENT P-RECAUTIONS 

B e  sure to  i n s e r t  t h e  shipping d i s k  t h a t  was shipped w i t h  t h e  
unik ,  and close t h e  door when reshipping it. 



CHAPTER 10 TYPE WFERENCES T 0  BE STATZD hHEN ORDERING 

Table Listing Changes in Type Reference Designations 
(indicated by three a l p h a b e t i c  chatacters in the 
secondary name char t) 

Alphabetic character; mounting 
screw (See Fig. 7-1) 

Alphabetic character: F r o n t  
panel color 

Alphabetic character; ftont 
panel size 

Front panel size 

X D imenc; ions 

O 2 . 2 5  x 8.55 x 0 .39  inches 

Front panel color 

Y Panel color Handle/button color 

2 Black Black 

Z Mounting sc rew 

Z Maunting screw specifications 

U Unified screw Xo.  8-32UNC x - 2 5  DP 

M Metric secze M4 x 0.7 Screw Depth - 2 5  

NOTE : M2896-63-02U is the standard mode1 30. Check catalog 
before o rde r ing  othet modeAs. 
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CUSTOMER INSTALLAT~ON OPTIONS 

P , n2896 cm be moàified i o  t i a t  ' ~ 5 e  non-standard o ~ r a t i o n s  dcscsibed in 
scctions 3 and 4 ara performcd. 

l 

heUC modificationti ate ptrfontcd by connectinq or disconntctfng t racts  ori 
priettd-cizcuit b a r d  and/or using alternate i n p u t / o u t p t  pins. 

,accs are cclnnected wiL\  short-plucs and juripers. The pssitfon of 
tsacts at delivary from *e factory is shiswn in Tablc 6-1. F i g .  6-1 

smva thc location of- tht traccs on the printlcd-circuf t boatr?. , - A 

I \L-- 
(/-- 










