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SECTION 1

GENERAL DESCRIPTION

INTRODUCTION 1.2 PURPOSE OF THE DRIVE

T h is docum en t prov ides re q u ire d in fo rm a tio n

d is k d r iv e in to a system .

T M 848 -1E and TM 848 -2E , e ig h t- in c h fle x ib le

d r iv e s a re f u l l - f e a tu r e , m ic ro p ro c e s s o r-

c o n tro lle d d rives . T hey m a y be in s ta lle d in

o n e -h a lf th e space n o rm a lly re q u ire d fo r an

e ig h t- in c h d riv e . They are com pact d a ta s to r-

age devices th a t use an IB M -fo rm a tte d , in d u s -

t r y s tand a rd , e ig h t- in c h d is k e tte . B o th d riv e s

a re 48 tra c k s pe r in c h re c o rd in g devices.

T he M ode l T M 8 4 8 series o f d riv es are capable

o f re a d in g and w r i t in g in s in g le -d e n s ity

fo rm a t on a d is k e tte , u s in g a p ro p r ie ta ry

re a d /w r ite head p a te n te d by Tandon. In

a d d itio n , b o th d rive s have a doub le d e n s ity

c a p a b ility w hen M o d ifie d F requency M o d u la -

t io n (M F M ) or o th e r a p p ro p r ia te re co rd in g

techn iques are used. The encod ing and decod-

The M ode l T M 848 -1E d r iv e uses one side o f

th e d is k e tte fo r d a ta storage. The M ode l

T M 848 -2E d r iv e doubles d a ta storage c a p a b ili-

t ie s b y u s in g bo th sides o f th e d isk e tte .

1.1 SCOPE OF THE DOCUMENT

The T M 8 48 -1 E and T M 8 48 -2E d riv e s are

ro ta t in g d is k m em ories designed fo r random

access da ta e n try , storage, and re tr ie v a l

a p p lic a t io n s . T y p ic a l a p p lic a tio n s in c lu d e

in t e l l i g e n t t e r m in a l c o n tro l le rs , m ic ro -

com pute rs , w o rd processing system s, d a ta com -

m u n ic a t io n system s, e rro r log g ing , p rog ram

lo ad in g , and po in t-o f-s a le te rm in a ls .

1.3 MAJOR FEATURES

MICROPROCESSOR CONTROL

The T M 848 -1E and T M 848 -2 E d rives fe a tu re

a n on b oa rd m icroprocessor p ro v id in g s ix

m a jo r fea tu re s :

1. B u ffe re d seek c a p a b ilit ie s .

2. Im p ro ve d head p o s itio n in g accuracy

w ith reduced hyste res is .

3. W r ite c u rre n t s w itc h in g fo r o p t im a l

d a ta re co rd in g q u a lity .

4. T ru e R eady s igna l.

5. In te rn a l d iagnos tics (s trappab le ).

6. P ow er on se lf-tes ts .

T h is docum en t c on ta in s a d e s crip tio n o f the

m a jo r fe a tu re s, p h ys ic a l and fu n c t io n a l spec i-

f ic a tio n s , m o u n tin g and pow er re q u ire m e n ts ,

th e in te r fa c e , and ty p ic a l t im in g c h a ra c te ris - WRITE PROTECT
t ic s o f th e T M 8 4 8 - IE and T M 848 -2E d rive s. In

a d d itio n , th e re is a th e o ry o f op era tion , checks

and a d ju s tm e n t procedures, tro u b le s h o o tin g W hen a w r ite p ro tec te dd is k e tte is inse rte d

' g u id e , re p la c e m e n t p rocedu re s , assem bly in to th e d riv e , th e w r ite e le c tron ics are

d ra w in g s and schem atics . d isab led .
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DAISY CHAIN CAPABILITY DISKETTE LEVER LOCK SOLENOID
(OPTIONAL)

The d r iv e prov ides th e address se lec tion and

g a tin g fu n c tio n s necessary to d a isy c h a in a

The la s t d r iv e on th e da isy c h a in te rm in a te s

th e in te rfa c e . The te rm in a t io n s are accom -

p lish e d b y a re s is to r a r ra y p lugged in to a D IP

socket.

INTERNAL TRIM ERASE

The d r iv e p rov ides th e c o n tro l s ig n a ls neces-

sa ry fo r p ro pe r t r im erasu re o f da ta .

INDUSTRY STANDARD INTERFACE
COMPATIBILITY

The d r iv e is co m pa tib le w ith c o n tro lle rs th a t

use an in d u s try s ta n d a rd in te rfa c e .

ACTIVITY INDICATOR

A n a c t iv i ty in d ic a to r , loca ted on th e fro n t

pane l, is a u to m a tic a lly i llu m in a te d w hen th e

d r iv e is se lected. T h is f ro n t p ane l L .E .D . is

also used as an in d ic a to r in th e d iag no s tic

mode.

DIRECT DRIVE, BRUSHLESS D. C.
MOTOR

The sp ind le m o to r is a c ry s ta l con tro lle d ,

d ire c t d r iv e , b ru s h le s s D. C. m o to r fo r

im p ro v e d m o to r s ta r t t im e , a n d speed

accuracy.

COMPACT SIZE

The reduced size o f th e d r iv e occupies o n ly

o n e -h a lf th e m o u n tin g space re q u ire d fo r a
c on ve n tio n a l d r iv e .

The d is k e tte le v e r loc k soleno id is c o n tro lle d

b y th e hos t system .

1.4 FUNCTIONAL DESCRIPTION

T h e d r iv e s are fu l ly se lf-con ta ine d , and

re q u ire no o p e ra to r in te rv e n t io n d u r in g

n o rm a l o pe ra tion . E ach d riv e consists o f a

d ire c t d r iv e , sp in d le system , a head p o s itio n in g

system , and a re a d /w r ite system .

The T M 8 48 -1 E is a s ing le -s ided d riv e . The

TM 84 8 -2E is a double-sided d riv e . T he o n ly

d iffe re n c e betw een th e tw o d riv e s is the

n u m b e r o f heads. The c ir c u i t board is id e n t ic a l

fo r b o th m odels.

W hen th e d is k e tte le v e r is opened, access is

p rov ide d fo r th e in s e r tio n o f a d is k e tte . The

p la s t ic gu id e ra ils . I ts lo c a tio n is ensured b y

th e b ack stop and d is k e jec to r.

C lo s in g th e d is k e tte le v e r a c tiv a te s th e

co ne /c lam p system , re s u lt in g in a cc u ra te

c e n te rin g and c la m p in g o f th e d is k e tte to the

d r iv e hub . T he d riv e h u b is d riv e n a t a con-

s ta n t speed o f 360 R P M b y a c ry s ta l-

c on tro lled , d ire c t d r iv e , brush less D. C. m o to r.

T he head is loaded in to co n ta c t w ith th e

re c o rd in g m e d iu m w heneve r th e d is k e tte

le v e r is la tch ed .

The heads are p os itio ned over th e des ired

tra c k by m eans o f a stepper m o to r/b a n d

assem bly an d its associated e lec tron ics . T h is

p o s itio n e r uses a 3.6 degree ro ta t io n to cause a

one tra c k lin e a r m ovem ent.

W hen a w rite -p ro te c te d d is k e tte is in s e rte d

in to th e d r iv e , th e W r ite P ro te c t sensor d is -

ables th e w r ite e lec tron ics o f th e d riv e , an d a

W r ite P ro te c t s ta tu s o u tp u t s ig n a l is a v a ila b le

to th e in te rfa c e . W hen p e rfo rm in g a w r ite

o pe ra tion , a 0 .013 -inch w ide , n o m in a l, d a ta

t ra c k is recorded. Then, th is tra c k is tu n n e l

erased to 0 .012-inch , n o m in a l.



D a ta re co ve ry e lec tro n ics in c lu d e a lo w -le v e l

re a d a m p lif ie r , f i l t e r , d if fe re n t ia to r , zero

crossover de te c to r, an d d ig it iz in g c irc u its . N o

' d a ta -c lo ck s e p a ra tio n is p ro v ided .

In a d d it io n , th e d r iv e is su pp lie d w ith th e fo l -

lo w in g sensor system s:

1. A T ra c k 0 sensor de tec ts w h e n th e

H e a d /C a rria g e A sse m b ly is p o s itio n e d

ove r T ra c k 0.

2. T h e T M 8 4 8 -2 E has tw o in d e x sensors,

each co n s is t in g o f an in fra re d L .E .D .

l ig h t source an d a photo tra n s is to r, p o s i-

tio n e d to g ene ra te a s ig n a l w he n an

in d e x ho le on th e d is k e tte is detected .

T he d riv e can d e te rm in e i f a s in g le -

s id e d o r d o u b le -s id e d d is k e t te is

in s ta lle d . T h is o u tp u t s ig n a l is p resen t

a t th e in te rfa c e .

3. A W r ite P ro te c t sensor d isab les th e

w r ite e le c tro n ics w h en a w rite -e n a b le

ta b is rem oved fro m th e d isk e tte .

A th ir d te s t m o n ito rs th e in d e x sensors w h e n -

e ve r th e d is k e tte le v e r is closed. A d is k e tte

m u s t be in s e rte d in to th e d r iv e fo r th is te s t. I f

th e d is k e tte le v e r is closed w ith o u t a d is k e tte

in place, o r th e sp in d le m o to r fa ils to opera te ,

an e rro r m essage fla sh e s on th e f r o n t p ane l

L .E .D . in th e fo l lo w in g sequence:

3 flashes, th e n 4 : N o in d e x pu lse w ith

le v e r closed.

O p en ing a nd c lo s in g th e d is k e tte le v e r is

re q u ire d to re p e a t a te s t th a t has fa ile d . The

d is k e tte le v e r m u s t be le f t open fo r one com -

p le te e rro r m essage cycle .

1.5 PHYSICAL DESCRIPTION

A re p re s e n ta tiv e d r iv e is show n in F ig u re 1-1.

The d r iv e can be m o u n te d in a v e r t ic a l o r h o r i-

z o n ta l p lane . H ow e ve r, th e lo g ic c ir c u i t board

m u s t be on th e u pp e rm o s t s ide w h en th e d r iv e

is m o u n te d h o r iz o n ta lly .

T he sp in d le is ro ta te d b y a d ire c t d r iv e , b ru s h -

less D. C. m o to r w ith an in te g ra l ta ch o m e te r.

se rvo c ir c u it and
ta ch o m e te r c o n tro l th e speed o f th e sp ind le .

T he d r iv e conduc ts a pow er on s e lf- te s t as p a r t

o f th e n o rm a l pow er on sequence. The tw o

po w er on tes ts do n o t re q u ire a d is k e tte to be

in se rte d . These te s ts are : th e head c a rr ia g e

s te p p in g in (aw ay fro m T ra c k 0), and th e head

c a rr ia g e s te p p in g o u t (to w a rd T ra c k 0). F a i l -

u re o f e ith e r o f these te s ts is in d ic a te d on th e

f r o n t p an e l L .E .D . b y th e fo llo w in g fla s h in g

sequence:

3 fla shes , th e n 2: F a ils to step in fro m

T ra c k 0 o r T ra c k 0

sensor is a lw a y s e q u a l

to zero.

3 flashe s, th e n 3: F a ils to step o u t to

T ra c k 0 o r T ra c k 0

sensor is a lw a y s e q u a l

to one.

O p e ra to r access fo r d is k e tte lo a d in g is p ro -

v id e d v ia a h o r iz o n ta l s lo t lo ca te d a t th e f ro n t

o f th e d r iv e .

The re a d /w r ite doub le -head assem b ly is p os i-

tio n e d b y a s p l i t b a n d p o s it io n e r m o u n te d to a

m ic ro p ro ce sso r-co n tro lle d s teppe r m o to r. The

re a d /w r ite heads a re glass-bonded, fe r r i t e /

ce ra m ic s tru c tu re s w ith a l i f e expec tancy o f

15,000 o p e ra tin g hou rs .

The c o n tro l e le c tro n ics o f th e d r iv e are

m o u n te d on a p r in te d c ir c u it b oa rd lo ca ted

above th e chassis. P ow e r and in te r fa c e s ig na ls

a re ro u te d th r o u g h co n n e c to rs p lu g g in g

d ire c t ly in to th e lo g ic c i r c u it board . A second

c irc u it boa rd , m o u n te d u n d e r th e d r iv e , o pe r-

a tes th e b ru sh le ss D. C. sp in d le m o to r.
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FIGURE 1-1
DISK DRIVE



SECTION 2

PRODUCT SPECIFICATIONS

INTRODUCTION

T h is section c o n ta in s th e m echa n ica l, e le c tr ic a l, r e l ia b i l i t y , and e n v iro n m e n ta l s p ec if ic a tio n s fo r the

T M 848 -1E and T M 848 -2E d rives .

2.1 MECHANICAL SPECIFICATIONS

F ig u re 2-1 co n ta in s th e p h y s ic a l d im ens ions o f th e d riv e .

2.2 ELECTRICAL AND OPERATIONAL SPECIFICATIONS

The e le c tr ic a l and o p e ra tio n a l s p e c if ica tio n s are loca ted in T ab le 2-1.

2.3 RELIABILITY SPECIFICATIONS

The r e l ia b i l i t y s p e c ific a tio n s are loca ted in T ab le 2-2.

2.4 ENVIRONMENTAL SPECIFICATIONS

The e n v iro n m e n ta l s p e c ific a tio n s are loca ted in Ta b le 2-3.
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TABLE 2-1
ELECTRICAL AND OPERATIONAL SPECIFICATIONS

M ed ia 203.20 m il l im e te r , 8 -inch , IB M

in d u s try - s ta n d a rd d is k e tte

M e d ia L ife (fo r re fe rence o n ly ) 3 x 106 passes p e r tra c k

T ra c ks P er In ch 48 T P I, b o th d rive s

T ra c k s Per D r iv e

T M 84 8 -1E 77 tra c k s per d r iv e

T M 84 8 -2E 154 tra c k s pe r d riv e , 77 pe r side

T ra c k S pac ing 0.529 m ill im e te r , 20.8 m ilin c h e s

In s id e T ra c k R ad ius

B o th D rives , Side 0 51.50 m ill im e te rs , 2.03 inches

T M 848 -2E , S ide 1 49.42 m il lim e te rs , 1.95 inches

O u ts ide T ra c k R ad ius

B o th D riv e s 91.75 m illim e te rs , 3.61 inches

T M 84 8 -2E , S ide 1 89.64 m il lim e te rs , 3.53 inches

H ead L ife 15,000 m ed ia c o n ta c t hours

D is k R o ta tio n a l Speed,

m icroprocessor c o n tro lle d 360 R P M 1.5 pe rcen t

In s ta n ta n e o u s Speed V a r ia t io n (IS V )

M o to r S ta r t T im e 150 m illis ec on ds , m a x im u m

Seek T im e , tra c k to tra c k 3 m illis ec ond s , m in im u m

H ead S e tt l in g T im e 15 m illise co n d s

A v e rage T ra c k Access T im e ,

in c lu d in g head s e t t l in g t im e 91 m illise co n d s

D a ta T ra n s fe r R ate 500,000 b its p e r second

179056-001
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TABLE 2-1 (C O N TIN U ED )

E LE C TR ICA L AND O PERA TIO NAL S PE C IF IC A TIO N S

F lu x R eversa ls P er In c h (F R P I),

in s id e tra c k

B o th D rive s , S ide 0 6,536 F R P I

T M 8 48 -2 E , S ide 1 6,816 F R P I

U n fo rm a tte d R eco rd ing C a p a c ity

T M 8 4 8 -1 E 0.8 m egaby te per d is k

T M 8 4 8 -2 E 1.6 m egabytes pe r d is k

D . C. V o lta ge and C u rre n t

R e q u ire m en ts

+ 24 v o lts D. C. Power

m illia m p e re s , ty p ic a l. F o r surge c u rre n t

re q u ire m e n ts , see F ig u re s 2-2 and 2-3.

+ 5 v o lts D. C. Pow er

m illia m p e re s , ty p ic a l

T y p ic a l C u r re n t R e q u ire m en ts

F o r + 24 v o lts D. C.

S p ind le M o to r 170 m illia m p e re s

S teppe r M o to r 400 m illia m p e re s

E le c tro n ic s 130 m illia m p e re s

Pow er D is s ip a tio n 20 w a tts , ty p ic a l

S h ip m e n t W hen p repared fo r s h ip m e n t by T andon,

th e d r iv e m eets th e re q u ire m e n ts o f

N S T A p re s h ip m e n t te s t p rocedure

P ro je c t 1A.

179056-001
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FIGURE 2-3

+2 4 VOLT D.C. CURRENT, CONFIGURATION 2

l a n d o n CORPORATION, CHATSWORTH, CALIFORNIA 9 1311
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TABLE 2-2
RELIABILITY SPECIFICATIONS

E r ro r R ates, m a x im u m , ex c lu s ive

o f e x te rn a l sources, e.g.:

e lec tron ics , d e fe c tiv e and

c o n ta m in a te d d is k e tte s

S o ft E rro rs (R ecoverab le) One in 109b its

H a rd E rro rs (N onrecoverab le ) One in 1012b its

Seek E rro rs One in 10* seeks

M ean T im e B etw een F a ilu re s 10,000 pow er-on hours

M ean T im e To R e p a ir 30 m in u te s

TABLE 2-3
ENVIRONMENTAL SPECIFICATIONS

T e m p e ra tu re

O p e ra tin g , m ed ia dependent

N o n o p e ra tin g

R e la tiv e H u m id ity

O p e ra tin g , noncondensing ,

m ed ia dependent 20-to -80 pe rcen t

N o n op e ra tin g , noncondens ing 5-to -95 pe rcen t

1 a n d o n CORPORATION, CHATSWORTH, CALIFORNIA 91311 REV. A
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SECTION 3

OPERATION

INTRODUCTION

T h is section co n ta ins in fo rm a tio n on how to

u npac k , check ou t, in s ta ll, and opera te th e

T M 848 -1E and T M 848 -2E d rives.

3.1 UNPACKING THE DRIVE

The d riv e s are packaged in p ro te c tiv e con-

ta in e rs to m in im iz e th e p o s s ib il ity o f dam age

d u r in g s h ip m e n t. The fo llo w in g l is t is th e

recom m ended procedure fo r u n p a c k in g th e

d rive .

1. P lace th e c o n ta in e r on a f la t w o rk

surface .

2. Rem ove th e uppe r h a l f o f the c o n ta in e r.

3. Rem ove th e d r iv e fro m th e lo w e r h a lf

o f th e con ta in e r.

4. C heck th e c on ten ts o f th e c o n ta in e r

a g a in s t th e p a c k in g s lip .

5. In v e s tig a te th e c on ten ts o f th e con-

ta in e r fo r possib le dam age.

6. N o t if y th e c a r r ie r im m e d ia te ly i f a n y

dam age is found .

3.2 PREINSTALLATION
CHECKOUT

B e fo re a p p ly in g pow er to th e d riv e , th e fo llo w -

in g in s p e c tio n shou ld be conducted :

1. C heck to ensure th a t th e d is k e tte le v e r

opens and closes.

2. W hen th e le v e r is m oved to an open

po s itio n , th e head a rm raises.

3. Rem ove th e ca rdboa rd s h ip p in g in s e r t,

an d re ta in fo r fu tu re sh ipm en t.

4. E nsu re th a t th e f ro n t pane l is secure.

5. E nsu re th a t th e c ir c u it board is secure.

6. E nsure th a t th e connectors a re f i r m ly

seated.

3.3 MOUNTING THE DRIVE

The d r iv e has been designed so i t m a y be

m o u n te d in a n y p lane , i.e .: u p r ig h t, h o riz o n ta l,

o r v e r t ic a l. W hen m o u n te d h o r iz o n ta lly , th e

Lo g ic c ir c u i t board side o f th e chassis m u s t be

th e top side.

E ig h t holes are p ro v ide d fo r m o u n tin g : tw o on

each side a nd fo u r on th e b o tto m o f th e hous-

in g (see F ig u re 2-1). The tw o m o u n tin g holes

on each side a re tapped fo r 8-32 screws. The

fo u r m o u n tin g holes on th e b o tto m re q u ire

8-32 th re a d fo rm in g screws. W hen in s ta lle d in

e ith e r p lane , h o r iz o n ta l o r v e r t ic a l, o n ly tw o

m o u n tin g screw s are re q u ire d to secu re ly ho ld

th e d r iv e in p lace.

O p tio n a l s traps a re a v a ila b le to p e rm it tw o

d riv e s to be a tta c h e d to g e th e r fo r in s ta lla t io n

in s ta n d a rd w id th d r iv e openings.

A n y m o u n tin g schem e in w h ic h th e d r iv e is

p a r t o f th e s t ru c tu ra l in te g r it y o f th e enc lo -

sure is n o t p e rm it te d . M o u n tin g schemes

shou ld a llo w fo r a d ju s ta b le b rac ke ts o r in c o r-

p o ra te re s il ie n t m em bers to accom m odate

to le rances. In a d d it io n , i t is recom m ended

th a t m o u n tin g schemes in c lu d e no m ore th a n

tw o m o u n tin g surfaces.

The d r iv e is m a n u fa c tu re d and tested w ith

some c r it ic a l in te rn a l a lig n m e n ts th a t m u s t

be m a in ta in e d . Hence, i t is im p o r ta n t th a t th e

m o u n tin g h a rd w a re n o t in tro d u c e s ig n if ic a n t

stress on th e chassis.
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DUST COVER

The des ign o f a n enclosure shou ld in c o rp o ra te

a m eans to p re v e n t c o n ta m in a t io n fro m loose

item s , e.g., dus t, l in t , and pape r chad since the

d r iv e does n o t have a d u s t cover.

COOLING

H e a t d is s ip a tio n fro m a s in g le d r iv e is n o r-

m a l ly 20 w a tts , 68 B T U pe r h o u r, u n d e r h ig h

load c ond ition s . W hen th e d r iv e is m ou n ted so

th e com ponents have access to a free flo w o f

a ir , n o rm a l c onvec tion coo ling a llow s opera-

t io n w ith in th e sp ec ifie d te m p e ra tu re range .

W hen th e d r iv e is m ou n ted in a con fin ed

e n v iro n m e n t, a ir f lo w m u s t be p rov ide d to

m a in ta in spec ified a ir te m p e ra tu re s in th e

v ic in i t y o f th e m o to rs , p r in te d c ir c u it boards,

and d iske ttes .

W h en fo rced a ir is used, a ir f lo w m u s t be

d ire c te d o u tw a rd fro m th e d riv e . Do n o t

in ta k e a ir th ro u g h th e d r iv e o r heads and

d iske tte s .

3.4 INTERFACE CONNECTIONS

In te r fa c e connections fo r th e T M 84 8 -1E and

T M 84 8 -2E are m ade v ia a user-supp lied , f i f t y -

p in , f l a t r ib b o n connecto r, 3M S co tch flex , P a rt

N u m b e r 3415, o r it s e q u iv a le n t. T h is connec-

to r m a tes d ire c t ly w ith th e c ir c u it board

connecto r a t th e re a r o f th e d riv e .

The in te r fa c e d e s c rip tio n o f th e connectors,

and th e lo c a tio n o f each one, is con ta ine d in

th is section . In te r fa c e lin e s are loca ted in

Tab le 3-1. D. C. pow er connecto r p in ass ign -

m en ts are loca ted in Ta b le 3-2, Section 3.5 o f

th is m a n u a l.

The s ig n a l w ire harness shou ld be o f th e f la t

r ib b o n o r tw is te d p a ir type , have a m a x im u m

le n g th o f te n fee t, and have a 26-to-28 gauge

co nduc to r c o m p a tib le w ith th e connecto r to be

used. I t is recom m ended th a t the in te rfa c e

cable have a c h a ra c te r is t ic im pedance o f 100

ohm s.

A l l in te rfa c e s igna ls are T T L co m pa tib le .

Log ic tru e (low ) is + 0 .4 v o lt m a x im u m . Log ic

fa lse (h ig h ) is + 2 .4 v o lts m in im u m .

INPUT CONTROL LINES

These in p u t lin e s are in d iv id u a lly te rm in a te d

th ro u g h a 150 ohm re s is to r p ack in s ta lle d in

th e d ip socket loca ted a t RP1. In a s in g le -d riv e

system , th is re s is to r p ack sh ou ld be in s ta lle d

to p rov id e th e p ro p e r te rm in a tio n s . In a

m u lt ip le -d r iv e system , o n ly th e la s t d r iv e on

th e in te rfa c e is to be te rm in a te d . A l l o th e r

d riv es on th e in te r fa c e m u s t have th e re s is to r

p ac k rem oved.

The d r iv e can te rm in a te th e fo llo w in g in p u t

lin e s :

1. D ire c t io n

2. Step

3. W r ite D a ta

4. W r ite G ate

5. In Use

6. Side Select (T M 848 -2E o n ly )

7. W r ite C u rre n t S w itc h

8. H ead Load

MOTOR ON CONTROL

The M o to r O n C o n tro l lin e s are used to c o n tro l

th e s p ind le m o to r. W ith th e M O L ju m p e r in

( fa c to ry in s ta lle d ) , th e M o to r O n C o n tro l lin e s

are lo w tru e . W ith th e M O H ju m p e r in s ta lle d

(o p tio n a l), th e M o to r O n C o n tro l lin e s are

h ig h tru e (see T a b le 3-3 lo ca te d in S ec tion 3.6).

DRIVE SELECT LINES

T he D r iv e S elect lin e s p rov id e a m eans o f

se le c tin g and dese lec tin g a d riv e . These fo u r

lines , D S l th ro u g h DS4, a llo w in d ep e n d e n t se-

le c t io n o f up to fo u r d riv e s a tta c h e d to th e

c o n tro lle r.

W hen th e s ig n a l lo g ic le v e l is t ru e (low ), th e

d r iv e e le c tron ics are a c tiv a te d , a nd th e d r iv e

is con d itio n ed to respond to S tep o r to R ead /



TABLE 3-1
DRIVE INTERFACE LINES AND PIN ASSIGNMENTS

Ground Pin Signal

1 2 W r ite C u rre n t S w itch

3 4 M o to r On C o n tro l 1

5 6 M o to r O n C o n tro l 2

7 8 T ru e R eady (M o to r O n C o n tro l 3, O p tio n a l)

9 10 T w o S ided (S trap p ab le ) (T M 848-2E o n ly )

11 12 D is k C hange (S trap p ab le )

13 14 S ide S elect (T M 848-2 E o n ly )

15 16 In Use In d ic a to r (S trap pa b le )

17 18 H ead Load L in e /M o to r C o n tro l

19 20 In d e x

21 22 R eady

23 24 M o to r O n C o n tro l 4

25 26 D r iv e Se lect 1 (Side S e lect O p tio n , T M 8 4 8 -2 E o n ly )

27 28 D r iv e S e lect 2 (S ide S elect O p tio n , T M 8 4 8 -2 E o n ly )

29 30 D r iv e S e lect 3 (S ide S elect O p tio n , T M 8 4 8 -2 E o n ly )

31 32 D r iv e Se lect 4 (S ide S e lect O p tio n , T M 8 4 8 -2 E o n ly )

33 34 D ire c tio n S e lect (S ide S e lect O p tio n , T M 8 4 8 -2 E o n ly )

35 36 Step

37 38 W r ite D a ta

39 40 W r ite G ate

41 42 T ra c k 0

43 44 W r ite P ro te c t

45 46 R ead D a ta

47 48 A lte rn a te I/O

49 50 A lte rn a te I/O

W r ite com m ands. W he n th e s ig n a l lo g ic le v e l DIRECTION SELECT AND STEP LINES

is fa lse (h ig h ), th e in p u t co n tro l lin e s a n d th e (TW OLiNES)

o u tp u t s ta tu s lin e s are d isab led .

T he D r iv e S e lect address is d e te rm in e d b y a

se lect s h u n t on th e c ir c u it board . D r iv e S e lect

lin e s 1 th ro u g h 4 p ro v id e a m eans o f d a isy

c h a in in g a m a x im u m o f fo u r d rive s to a con -

t r o lle r . O n ly one can be t ru e (low ) a t a t im e .

A n u n d e fin e d o p e ra tio n m ig h t re s u lt i f tw o o r

m ore d r iv e s are assigned th e sam e address o r

i f tw o o r m ore D r iv e S e lect lin e s are in th e

tru e (low ) s ta te s im u lta n e o u s ly . A D r iv e

S elect lin e m u s t re m a in s ta b le in th e tru e

(low ) s ta te u n t i l an y o p e ra tio n in progress

(Step, R e a d /W r ite ) is com p le ted .

U s in g Side S e lect o p tio n s IB th ro u g h 4B,

D r iv e S e lect lin e s m a y be used as Side S e lect

lin e s fo r th e T M 8 4 8 -2 E (see S ection 3.6).

W hen th e d r iv e is selected, a tru e (low ) pu lse

on th e Step lin e , w ith a t im e d u ra t io n g re a te r

th a n one m icrosecond, in it ia te s th e access

m o tio n . The d ire c t io n o f m o tio n is d e te rm in e d

b y th e lo g ic s ta te o f th e D ire c tio n S e lect lin e

w h e n a step p u lse is issued. The m o tio n is

to w a rd th e c e n te r o f th e d is k i f th e D ire c tio n

S e lect lin e is in th e tru e (low ) s ta te . T he d ire c -

t io n o f m o tio n is a w a y fro m th e c e n te r o f th e

d is k i f th e D ire c t io n Se lec t lin e is in th e fa lse

(h ig h ) s ta te .

T o ensure p ro p e r p o s it io n in g , th e D ire c t io n

S elect l in e sh o u ld be s ta b le a t le a s t 1 m ic rosec-

ond p r io r to th e co rre sp o n d in g r is in g edge o f

th e step pu lse , and re m a in s ta b le 100 nanose-

conds a f te r i t .
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N O T E

T M 8 4 8 - I E a n d T M 8 4 8 -2 E

d riv e s in c lu d e a m icroprocessor-

c o n t r o l l e d b u f f e r e d s e e k

c a p a b ility . The c o n tro lle r m ay

issue step pulses o f one m icrose -

cond m in im u m w id th , and f i f -

te e n m ic ros ec o nd s m in im u m

spac ing be tw een t r a i l in g edges.

In te rn a l d r iv e e lec tron ics issue

step com m ands a t a ra te o f

th re e m illis eco n ds .

Th*) d r iv e e lec tro n ics ig n o re step pulses w hen

one o f f iv e c on d itio n s ex is ts :

1. The W r ite G ate is tru e (low).

2. The D ire c t io n Se lect is fa lse (h ig h ),

and th e head is pos itio ned a t T ra c k 0.

3. The d r iv e is n o t selected.

4. W hen tr y in g to seek beyond T ra c k 76.

5. W hen th e d is k e tte le v e r is opened.

COMPOSITE WRITE DATA

W hen th e d r iv e is selected, th is in te r fa c e lin e

p rov ides th e b i t s e ria l C om posite W r ite D a ta

pulses th a t c o n tro l th e s w itc h in g o f th e W r ite

C u rre n t in th e selected head. The w r ite

e lec tron ics m u s t be c on d itio ned fo r w r i t in g by

the W r ite E na b le lin e .

F o r each h ig h - to - lo w tra n s it io n on th e Com pos-

i te W r ite D a ta lin e , a f lu x change is produced

a t th e w r ite head gap. T h is causes a f lu x

change to be recorded on th e m ed ia.

W hen a s in g le -d e n s ity (F M ) ty p e encod ing

te chn iq u e is used in w h ic h da ta and c lock

fo rm th e com bined W r ite D a ta S ig na l, i t is

recom m ended th a t th e re p e tit io n o f th e h ig h -

to -lo w tra n s it io n s , w h ile w r i t in g a ll zeros, be

equa l to o n e -h a lf th e m a x im u m d a ta ra te , 250

h ig h - to - lo w tra n s it io n s w h ile w r i t in g a l l ones

shou ld be equa l to th e m a x im u m d a ta ra te ,

H o s t c o n tro lle rs m a y im p le m e n t w r ite p recom -

pensa tio n c irc u its th a t recognize w o rs t case

p a tte rn s a nd a d ju s t th e W r ite D a ta w ave-

fo rm . A lth o u g h a v a lu e ca n no t be spec ified fo r

w r ite p recom pensa tion , T andon suggests a

v a lu e o f 125 nanoseconds fo r system s u s in g

M F M double d e n s ity re c o rd in g fo rm a t.

WRITE GATE

W hen th is s ig n a l is tru e (low ), th e w r ite

e lec tro n ics a re prepa red fo r w r i t in g da ta and

th e read e le c tron ics are d isabled . T h is s ig n a l

tu rn s on W r ite C u rre n t in th e selected R ead/

W r ite head. D a ta is w r it te n u n d e r th e c o n tro l

o f th e C om posite W r ite D a ta and Side Select

in p u t line s . W hen th e W r ite G a te lin e is fa lse

(h ig h ), a l l w r i te e le c tron ics are disab led .

W he n a w r ite p ro tec te d d is k e tte is in s ta lle d in

a d riv e , th e w r ite e lec tron ics are d isab led , i r -

respec tive o f th e s ta te o f th e W r ite G ate o r

S ide S e lect lin es . W ith th e N P ju m p e r

in s ta lle d , a d is k e tte canno t be w r ite p ro tected .

N O T E

Changes o f s ta te o f th e W r ite

G ate lin e shou ld occu r before

th e f i r s t W r ite D a ta pulse.

IN USE

T h is s tra p pa b le fe a tu re c on tro ls th e le v e r lo c k

so leno id w hen th e D L op tio n is in s ta lle d .

WRITE CURRENT SWITCH

N o rm a lly , W r ite C u rre n t s w itc h in g is accom -

p lish e d b y th e h o s t c o n tro lle r . A t ru e (low )

le v e l on th is lin e reduces th e W r ite C u rre n t.

U s in g o p tio n IC, th e d r iv e a u to m a tic a lly

reduces W r ite C u rre n t a t T ra c k 43.

SIDE SELECT

T he Side Se lect in te r fa c e lin e , a v a ila b le o n ly

a tw o -s ided d is k e tte is used fo r re a d in g o r

w r it in g . A n open c irc u it , fa lse (h ig h ) le v e l
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selects th e R e a d /W rite head on side zero, th e

lo w e r head o f th e d rive . A tru e (low ) le v e l on

th is l in e se lects th e R e a d /W rite head on side

one, th e u p p e r head o f th e d riv e . W hen s w itc h -

in g fro m one head to th e o th e r, a 100 m ic ro se c-

ond d e la y is re q u ire d befo re a n y R ead or

W r ite o p e ra tio n can be in it ia te d .

HEAD LOAD LINE/MOTOR CONTROL

T h is lin e m a y be used to c o n tro l th e sp in d le

m o to r a n d /o r th e le v e r lo ck so leno id (see

S ection 3.6).

OUTPUT CONTROL LINES

T h ere a re e ig h t o u tp u t lin es , f iv e o f w h ic h are

s ta n d a rd and th re e o f w h ic h are s tra p p a b le

fe a tu re s . T he s ta n d a rd o u tp u t s ig n a ls a re :

In d e x /S e c to r, T ra c k 0, W r ite P ro te c t, Read

D a ta , and R eady. T he s tra p p a b le o u tp u t s ig -

n a ls a re D is k Change, Tw o-S ided, and T ru e

Ready.

INDEX

The In d e x s ig n a l represen ts th e o u tp u t o f th e

In d e x sensor. A n In d e x pu lse is p ro v id e d once

e v e r y r e v o lu t io n , 1 6 6 .6 7 m i l l is e c o n d s

n o m in a l, to in d ic a te th e b e g in n in g o f a tra c k

to th e c o n tro lle r . The le a d in g edge o f th is

s ig n a l m u s t a lw a ys be. used to ensure t im in g

accu racy . T he In d e x lin e re m a in s in th e tru e

(low ) s ta te fo r th e d u ra tio n o f th e In d e x pu lse ,

w h ic h is n o m in a lly fo u r m illise co n d s .

TRACK0

W hen th e d r iv e is selected, th e T ra c k 0 in te r -

face s ig n a l in d ica te s to th e c o n tro lle r th a t th e

R e a d /W rite head is p os itio ne d on T ra c k 0, th e

o u te rm o s t tra c k . T h is s ig n a l re m a in s tru e

(low ) u n t i l th e R e a d /W rite head is m oved

aw a y fro m T ra c k 0. T h is s ig n a l is fa lse (h ig h )

n o t on T ra c k 0.

WRITE PROTECT

The W r ite P ro te c t s ig n a l is p ro v id e d to in d i-

ca te to th e user th a t a w r ite p ro tec te d d is k e tte

is in s ta lle d . T h is s ig n a l is tru e (low ) w hen th e

W he n th e W r ite P ro te c t s ig n a l is fa lse (h ig h ),

th e w r ite e le c tro n ics are enabled , and w r ite op-

e ra tio n s can be p erfo rm e d .

READ DATA

T he R ead D a ta lin e tra n s m its d a ta to th e con-

t r o l le r w hen th e d r iv e is selected and n o t

w r it in g . I t p rov ides a pu lse fo r each f lu x t r a n -

s it io n recorded and detected on th e d is k e tte by

th e d r iv e e le c tron ics . N o rm a lly , th is s ig n a l is

fa lse (h ig h ). I t becomes tru e (low ) fo r th e

a c tiv e s ta te . T he R ead D a ta o u tp u t l in e goes

tru e (low ) fo r a d u ra t io n o f 200 nanoseconds,

on th e d is ke tte .

READY

The R eady in te rfa c e s ig n a l in d ica te s a d is -

k e t te has been in s e rte d in to th e d riv e . R eady

w i l l n o t r e tu rn to th e fa lse s ta te u n t i l th e

le v e r is opened, and is n o t a ffe c te d b y S p in d le

M o to r C o n tro l.

W hen a sing le -s ided d is k e tte is in s ta lle d ,

R eady is a c tiv e (low ) i f s ide zero is selected.

R eady is fa lse (h ig h ) i f s ide one is selected on

th e T M 84 8-1E . W hen a tw o-s ided d is k e tte is

in s ta lle d , R eady is a c tiv e w h en e ith e r side o f

th e d is k e tte is se lected on th e T M 848 -2E .

TRUE READY

The T ru e R eady in te rfa c e s ig n a l in d ica te s th e

d is k e tte is ro ta t in g a t 360 R P M , and a seek op-

e ra tio n is com ple te , i.e., th e head has se ttled .

T h is m a y be used to in d ic a te seek com ple te

w h e n u s in g th e b u ffe re d seek o pe ra tion .

N O T E

T h is is a s tra p p a b le fe a tu re

w it h th e M o to r C o n tro l 3 in p u t

s ig n a l lin e .

3-5



DISK CHANGE

T h is s tra p p a b le fe a tu re p ro v id es a tru e (low )

s ig n a l to th e in te r fa c e w he n D r iv e S elect is ac-

t iv a te d i f th e d r iv e has gone fro m a R eady to a

N o t R eady c o n d it io n w h ile deselected. T h is

l in e is rese t on th e tru e -to -fa ls e tra n s it io n o f

D r iv e S elect i f th e d r iv e has gone to a R eady

c o n d itio n .

TWO-SIDED

T h is o p tio n is a v a ila b le o n ly on M ode l

T M 84 8-2 E . T ru e (low ) in d ica te s th a t a tw o -

sided d is k e tte is in s ta lle d .

F ig u re 3-1 c o n ta in s th e e le c tr ic a l in te r fa c e

c h a ra c te r is tic s . F ig u re 3-2 co n ta in s th e c o n tro l

a n d d a ta t im in g re q u ire m e n ts .

3.5 d . c. POWER

D. C. pow er is su p p lie d to th e d r iv e th ro u g h a

s ix -p in A M P connecto r, J2, m o u n te d on th e

c ir c u it boa rd . T he m a tin g connecto r, n o t

supp lied , is A M P P a r t N u m b e r 1-480270-0,

u s in g A M P c o n ta c t P a r t N u m b e r 606191-1.

P in a ss ignm en ts a re fo u n d in Tab le 3-2.

The chassis shou ld be connected to e a rth

g ro u n d to ensure p rop e r o p e ra tio n .

TYPICAL INTERFACE
CHARACTERISTICS

L in es be tw een th e c o n tro lle r and th e d r iv e

have th e fo llo w in g c h a ra c te r is t ic s :

V . T ru e = + 0.4 v o lt m a x im u m a t I ,out out

= 48 m illia m p e re s , m a x im u m

V out Fa lse = + 2 .4 v o lts m in im u m open

c o lle c to r a t I , = 250out

m icroam peres , m a x im u m

TABLE 3-2
D. C. POWER CONNECTOR

PIN ASSIGNMENTS

Pin S upp ly V o ltage

1 + 24 v o lts D . C.

2 24 v o lts R e tu rn

3 5 v o lts R e tu rn

5 + 5 v o lts D . C.

6 R e tu rn

FIGURE 3-1
ELECTRICAL INTERFACE CHARACTERISTICS
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FIGURE 3 -2

CONTROL AND DATA TIMING REQUIREMENTS
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3.6 DRIVE ADDRESS AND
OPTION STRAPPING

T he d r iv e address and o p tio n s tra p p in g is

d e te rm in e d b y th e d i f fe re n t ju m p e r c o n fig u ra -

t io n s re q u ire d fo r s p e c ific sys tem a p p lic a -

tio n s . I f ju m p e r c o n fig u ra tio n s a re changed,

pow er sho u ld be cyc led o f f and on so th e m ic ro -

processor can re cogn ize th e new c o n fig u ra tio n .

T he d e s c r ip tio n o f use r-se lec tab le op tions

sh o u ld be used in c o n ju n c tio n w ith T a b le 3-3.

T h ro u g h o u t S ec tion 3.6, an X denotes ju m p e r

in s ta l la t io n , an d a dash denotes ju m p e r

rem oved.

DRIVE SELECT (DS1 -D S 4 )

T h is o p tio n a llo w s th e use r to d a is y c h a in up

to fo u r d rive s , an d to e nab le one d r iv e a t a

t im e . D r iv e S e lect is im p le m e n te d b y s h o rt in g

one o f th e fo u r connections, u s in g a s h o rt in g

p lu g . The d riv e comes equ ipped fro m th e fa c -

to ry w i th D S l in s ta lle d . A l l o u tp u ts a re ga ted

w ith d r iv e se lect, as se t-up a t th e fa c to ry .

NOTE

T h e te r m in a to r r e s is to r p a c k

R P I, loca ted on th e lo g ic c ir c u it

boa rd sho u ld be in s ta lle d in th e

la s t d r iv e o f th e d a isy ch a in . A l l

o th e r d rives on th e in te rface m u s t

have re s is to r packs rem oved.

HEAD SELECT OPTIONS

The Side S e lect op tions a llo w th e use r to se lect

th e heads b y v a r io u s m eans. T h e y a re im p le -

m en te d b y re m o v in g th e s h o r tin g p lu g fro m

HEAD SELECT USING DRIVE SELECT

T o use th e D r iv e S e lect lin e s to se lect th e

heads, e tch c u t S2 and in s ta l l S3 a lo n g w ith

t r o l s ig n a l se lected m a y n o t be th e sam e con-

t r o l l in e used fo r D r iv e Select, o r an u n d e fin e d

c o n d it io n re su lts . W he n th e c o n tro l l in e th a t

corresponds to th e D r iv e S e lect ju m p e r is

d r iv e n lo w (tru e ), th e d r iv e is enab led , and th e

lo w e r head, H ead 0, is selected. W hen th e con-

ju m p e r is d r iv e n lo w (tru e ), th e d r iv e is

enab led, and th e u p p e r head, H ead 1, is

selected.

HEAD SELECT USING DIRECTION SELECT

D u r in g a Read or W r ite o p e ra tio n , th e s ta te o f th e D ire c tio n S e lect lin e is u n d e fin e d . H ence, i t m a y be

used to se lec t th e des ired head. A h ig h enab les H ead 0. A lo w enab les H ead 1. To in c o rp o ra te th is

o p tio n , e tch c u tS 2 and in s ta l l S I.

SI S2 S3 IB 2B 3B 4B HEAD SELECT
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TABLE 3-3
OPTION PATCHING

Option

Trace

Designator

As Shipped

Installed

Not

Installed

D r iv e S elect D S 1 -D S 4 D S l D S 2 -D S 4

H ead Select S2 S I, S3

H ead S elect U s in g D r iv e Select 1 B - 4 B X

P ow er Save PS X

S tepper P ow er F ro m H ead Load L in e H L X

S p in d le M o to r C o n tro l M l , M 3 , M 4 M l , M 3 M 4

M o to r C o n tro l S ig na l, Low T ru e M O L X

M o to r C o n tro l S ign a l, H ig h T ru e M O H X

M o to r C o n tro l Select M C 1 - M C 4 X

R eady R X

T ru e R eady T R X

L e ve r L o ck S o leno id D L X

In Use, L e v e r L o ck O p tio n D X

In Use, L a tch e d L L X

In Use, N o t L a tch e d N L X

D is k C hange DC X

Tw o-S ided D is k e tte In s ta lle d 2S X

In h ib i t W r ite W h en W r ite P ro tec te d W P X

A llo w W r ite W hen W r ite P ro tec te d N P X

E x te rn a l W r ite C u rre n t S w itc h XC X

In te rn a l W r ite C u rre n t S w itch IC X

D ia g n o s tic M ode D M X



STEPPER MOTOR POWER
(PS, PS*, DS, HL)

W hen th e PS ju m p e r is in s ta lle d , s tepper

m o to r pow er is c o n tro lle d b y the D riv e Select

lin e , DS, o r th e H ead Load lin e , H L . W hen

e ith e r lin e is tru e (low ), th e steppe r m o to r is

d r iv e n w ith f u l l pow er, and is rea d y fo r a Seek,

Read, o r W r ite o p e ra tio n . W hen e ith e r l in e is

fa lse (h ig h ), + 5 v o lt s ta n d -b y c u r re n t is sup -

p lie d to th e s teppe r m o to r to ho ld th e head c a r-

r ia g e assem b ly in p o s itio n . W hen th e P S *

o p tio n is in , th e stepper m o to r c o n tin u o u s ly

rece ives f u l l pow er. P S * is d ia m e tr ic a lly oppo-

s ite PS (see F ig u re 3-3).

PS PS* DS HL STEPPER POWER

c o n tin u o u s ly on.

D riv e Select.

H ead Load lin e J l-1 8 .

SPINDLE MOTOR CONTROL OPTIONS
(M1, M3, M4, MOL, MOH, MC1 -M C 4 )

M l is used to enab le th e m o to r o f f de la y tim e r .

W hen th is ju m p e r is in s ta lle d , a fiv e second

tu r n o f f d e la y o f th e sp in d le m o to r is a c tiv a te d

on th e t r a i l in g edge o f th e M o to r C o n tro l

s ig n a l.

W ith M o to r C o n tro l u s in g D r iv e S e lect or

H ead Load, th e M 3 and M 4 ju m p e rs d e te rm in e

w h ic h m e tho d o f M o to r C o n tro l is enab led . I f

o p tio n M 3 or M 4 ju m p e rs a re in s ta lle d , the

in a lo g ic a l OR m a n n e r w ith th e c o n tro l

s ig n a l(s ) selected b y th e M 3 and M 4 ju m p e rs .

N O T E

I f th e M o to r D e la y T im e r o p tio n

( M l ) is in s ta l le d , th e f iv e

second tu r n o f f d e la y is in e ffe c t

rega rd less o f w h ic h M 3 /M 4 con -

f ig u ra t io n is im p le m e n te d .

Ml M3 M4 MOTOR CONTROL

m o to r o f f d e la y t im e r .

D r iv e Select.

H ead Load.

D r iv e S e lect and H ead

Load, lo g ic a l A N D .

MOL MOH MCI MC2 MC3 MC4 MOTOR CONTROL

( tru e ) a c tive .

( tru e ) a c tive .
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FIGURE 3-3
LSI CIRCUIT BOARD ASSEMBLY
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READY AND TRUE READY (R AND TR) DISK CHANGE (DC)

W h en th e R ju m p e r is in s ta lle d , th e R eady

s ig n a l is a v a ila b le a t th e in te r fa c e . W hen th e

T R ju m p e r is in s ta lle d , th e T ru e R eady s ig n a l

is a v a ila b le a t th e in te r fa c e .

The R ju m p e r is s tan da rd , w h ile th e TR

ju m p e r is o p tio n a l. These tw o lin e s a re in d e -

p ende n t fu n c t io n s , and m a y be used se p a ra te ly

o r to g e th e r.

R TR READY OR TRUE READY

N O T E

W hen u s in g th e T ru e Ready

o p tio n , M o to r C o n tro l 3 m a y n o t

be used.

LEVER LOCK OPTIONS (D, DL, LL, NL)

T he le v e r lo c k solenoid, an o p tio n a l fe a tu re ,

can be c o n tro lle d b y th e In Use in te r fa c e lin e

J l-1 6 .

T h is o u tp u t is used to in d ic a te to th e con-

t ro l le r th a t a d isk change has been m ade. The

in te rn a l s ig n a l is ga ted w ith D r iv e Select.

W hen th e le v e r is opened, th e D is k Change

lin e goes lo w (tru e ), and re m a in s lo w u n t i l the

t r a i l in g edge o f the n e x t D r iv e Select.

DC DISK CHANGE

X D is k C hange s ig n a l a v a ila b le v ia

J l-1 2 .

TWO-SIDED DISKETTE INSTALLED (2S)

W hen a tw o -s ided d is k e tte is in s ta lle d , in te r -

n a l c ir c u i t r y gates th is s ig n a l w it h D r iv e

Select. I t sends a lo w (tru e ) s ig n a l to th e

c o n tro lle r , in d ic a t in g th a t a doub le -s ided d is k -

e tte is in s ta lle d (index ho le tw o is p resen t).

T h is o p tio n is fa c to ry in s ta lle d .

2S TWO-SIDED DISKETTE

a v a ila b le .

X Tw o-sided d is k e tte s ig n a l a v a ila b le

v ia J l- 1 0 .

D DL LL NL LEVER LOCK
SOLENOID

Select.

v ia J l-1 6 , tru e (low ).

A c t iv e energ izes

solenoid.

X X X - L a tc h e d b y In Use

v ia J l-1 6 . A c t iv e low ,

in c o n ju n c tio n w ith

D r iv e Select, la tche s

th e solenoid. The

so leno id re m a in s

la tc h e d u n t i l In Use

is fa lse (h igh ) on th e

le a d in g edge o f D r iv e

Select.

WRITE PROTECT (WP AND NP)

T h is W P o p tio n is used to lo c k o u t th e W rite

G ate w hen a w r i te p ro tec te d d is k e tte is

in s ta lle d . I t is fa c to ry in s ta lle d .

The N P o p tio n a llow s th e c o n tro lle r to w r ite

on a n y d is k e tte , w h e th e r o r n o t i t is w r ite

p ro tected . I t does n o t stop th e W r ite P ro te c t

s ig n a l fro m b e ing sen t on th e in te r fa c e lin e .

T h is o p tio n is im p le m e n te d b y re m o v in g W P,

and in s ta ll in g N P .

WP NP WRITE PROTECT

w r ite p ro te c te d d is k e tte .

d is k e tte .



WRITE CURRENT SWITCH (XC AND IC)

T he X C o p tio n a llo w s th e hos t c o n tro lle r to

s w itc h th e W r ite C u rre n t in d e p e n d e n tly o f th e

in s ta lle d .

To im p le m e n t th e IC o p tio n , rem ove th e XC

ju m p e r , th e n in s ta l l a ju m p e r a t IC.

XC IC WRITE CURRENT
SWITCHING

s w itc h .

ic a l ly sw itch es W r ite C u r-

re n t a t T ra c k 43.

DIAGNOSTIC MODE OF OPERATION
(DM, DL, M1,M3,M4)

The te s t p ro g ra m s a llo w th e user to te s t some

aspects o f d r iv e o p e ra tio n w ith o u t th e use o f

spec ia l te s t e q u ip m e n t. The p ro g ra m s a llo w

th e use r to is o la te th e p rob lem s o f th e d r ive .

T h e d ia g n o s tic m ode p rov ides 16 tes ts (see

T a b le 3-4).

T o e n te r th e d ia g n o s tic m od e :

1. M a k e a note o f w h ic h ju m p e rs are

in s ta lle d fo r n o rm a l o p e ra tin g co n d i-

t io n s (see T ab le 3-3).

2. R em ove th e D L , M l , M 3, an d M 4

ju m p e rs .

3. In s ta l l th e D M ju m p e r, and su p p ly

pow er to th e d r iv e .

4. U s in g th e D L , M l , M 3, and M 4

ju m p e rs , se lect th e d ia g n o s tic te s t

desired b y in s e r t in g th e ju m p e r acco rd -

in g to T a b le 3-4.

To e x it th e d ia g n o s tic m ode:

1. Rem ove pow er fro m th e d rive .

2. R em ove th e D M , D L , M l , M 3 , and M 4

ju m p e rs .

3. R e in s ta ll th e ju m p e rs in th e ir o r ig in a l

c o n fig u ra tio n .

4. P ow er on th e d r iv e .

3.7 DISKETTES

T h e T M 8 4 8 -1 E a n d T M 8 4 8 -2 E d rive s use an

IB M -c o m p a tib le , e ig h t- in c h d is k e tte . D is k -

e tte s a re a v a ila b le w ith a s in g le in d e x ho le or

w i th m u lt ip le (in d e x and sector) holes.

D is ke tte s w ith a s in g le ho le a re used w hen

s o ft sector fo rm a t is re q u ire d . M u lt ip le ho le

d is k e tte s p ro v id e sec to r in fo rm a t io n th ro u g h

th e use o f an in d e x sensor an d e lec tron ics .

F ig u re 3-5 il lu s t ra te s th e d is k e tte used w ith

th e d r iv e . T h is re c o rd in g m e d ia is a f le x ib le

d is k e tte enclosed in a p ro te c tiv e ja c k e t. The

d is k e tte , fre e to ro ta te w ith in th e ja c k e t, is

c o n tin u o u s ly c leaned b y its s o ft fa b r ic l in in g

d u r in g n o rm a l op e ra tio n .

LOADING THE DISKETTE

T he d r iv e is loaded b y in s e r t in g th e d is k e tte ,

w i th its head a p e rtu re fo rw a rd , in to th e fr o n t

s lo t o f th e d r iv e . Access to th e d is k e tte lo a d in g

s lo t is o b ta in e d b y o pe n in g th e f r o n t leve r.

T he d is k e tte shou ld be c a re fu lly in se rte d u n t i l

i t is s o lid ly a g a in s t th e b a ck stop.

CAUTION

Damage to the center of the disk-
ette may result if the door is
closed when the diskette is not
properly inserted. This prevents
reliable recovery of the recorded
data.

WRITE PROTECT TAB

The d r iv e is equ ip pe d w ith a W r ite P ro te c t

Sensor A ssem b ly . T h is sensor opera tes in con-

ju n c t io n w ith th e d is k e tte , w h ic h has a s lo t

c u t in th e p ro te c tiv e ja c k e t.
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TABLE 3 - 4
DIAGNOSTIC MODE OF OPERATION

3-14

D L M 4 M 3 M l Test D escrip tion o f Test

0 Seek to T rack 0, and tu rn on sp ind le m o to r. T h is te s t

seeks th e c a rr ia g e to T ra c k 0, and tu rn s on th e sp in d le

m o to r. I t m a y be used to check th e T ra c k 0 s ta tu s .

X 1 Seek to T ra ck 1, and tu rn on sp ind le m o to r. T h is te s t

seeks th e c a rr ia g e to T ra c k 1, and tu rn s on th e sp ind le

m o to r. I t m a y be used fo r in d e x -to -d a ta b u rs t te s t in g

w ith an a lig n m e n t d is ke tte .

X 2 Seek to T ra ck 38, and tu rn on sp ind le m o to r. T h is te s t

seeks th e ca rr ia g e to T ra c k 38. I t m a y be used fo r ra d ia l

a l ig n m e n t a d ju s tm e n t w ith an a lig n m e n t d is k e tte .

- X X 3 A lte rn a te seek between T ra ck 0 and T ra ck 76 w ith sp ind le

m o to r on.. T h is te s t c o n tin u o u s ly m oves th e c a rr ia g e

be tw een T ra ck s 0 and 76. T h is te s t is used to exerc ise

th e p o s it io n e r system .

X 4 Toggle fro n t panel L .E .D . w ith each re v o lu tio n o f th e d isk.

T h is te s t to gg les th e f r o n t pane l L .E .D . a t th e le a d in g

edge o f each side zero in d e x pu lse. A s ing le -s id e d d is k

shou ld be used fo r th is te s t.

X X 5 Toggle fro n t pane l L .E .D . w ith each re vo lu tio n o f the d isk .

T h is te s t togg les th e f r o n t p a n e l L .E .D . a t th e le a d in g

edge o f each side one in d e x pulse. A doub le -s ided d is k

shou ld be used fo r th is tes t.

X X 6 Seek to T ra ck 76, and tu rn on sp ind le m o to r. T h is te s t

seeks th e ca rria g e to T ra c k 76, and tu rn s on th e sp in d le

m o to r. T h is te s t m a y be used to check in d e x -to -d a ta

b u rs t and a z im u th .

X X 9 Seek to T ra ck 2, and m o n ito r th e T ra ck 0 sensor. T h is

te s t m oves th e c a rr ia g e to T ra c k 2, and d isp la ys , u s in g

th e f r o n t pa ne l L .E .D ., th e s ta te o f th e T ra c k 0 sensor.

T he T ra c k 0 sensor sh ou ld change s ta te a t T ra c k 2. The

L .E .D . is on a t T ra c k 0.



TABLE 3-4 (CONTINUED)
DIAGNOSTIC MODE OF OPERATION

D L M 4 M 3 M l Test D escrip tion o f Test

X X 10 /A M o n ito r th e w rite p ro te c t sensor. T h is te s t checks th e

w r ite p ro te c t sensor. The f ro n t p a ne l L .E .D . shou ld tu r n

on and o f f by m o v in g a d is k , w h ic h has the w r ite p ro te c t

n o tc h covered, in and o u t o f th e d r ive . The L .E .D . is on

w h en w r ite p ro te c t is tru e .

X X 12/C M o n ito r the s ta tus o f th e lever p o s itio n sw itch . T h is te s t

is used to check th e le v e r p o s itio n sw itch . T he f ro n t

p an e l L .E .D . flashes on and o f f w ith th e ope n in g and

c los in g o f th e d is k e tte le v e r p o s it io n sw itch . The L.E .D .

is on w he n th e le v e r is closed.

X X X X 15/F F lash vers ion num ber. T h is te s t o u tp u ts th e f irm w a re

ve rs io n n u m b e r to th e f r o n t p a ne l L .E .D .

N o te s : X = J u m p e r In
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W he n th e s lo t is covered w ith an o p tic a lly

opaque, se lf-adhes ive tab , th e d is k e tte is w r ite

enabled. W hen th e ta b is rem oved, th e d is k e tte

is w r ite p ro tec ted .

DISKETTE HANDLING AND STORAGE

I t is im p o r ta n t th e d is k e tte be h and le d and

sto red c o rre c tly so th e in te g r i t y o f th e recorded

d a ta is m a in ta in e d . A dam aged o r c o n ta m i-

n a ted d is k e tte can im p a ir o r p re v e n t recove ry

o f da ta , and can re s u lt in dam age to th e

R e a d /W rite heads.

F ig u re 3-4 c on ta in s an i l lu s t r a t io n o f th e

p h y s ica l c o n f ig u ra t io n o f th e d is k e tte . The

7.8 8-in c h d is k e tte is oxide-coated , f le x ib le

m y la r . I t is enclosed in an e ig h t- in c h square

p ro te c tiv e ja c k e t. In a d d itio n , openings fo r th e

d riv e h u b and d is k e tte in d e x ho le are p rov ided .

F ig u re 3-5 p rov ides some h e lp fu l h in ts on th e

care and h a n d lin g o f th e d riv e and d iske ttes .

In a d d itio n , to ensure tro u b le -fre e o pe ra tio n

and to enhance th e serv ice l i fe o f th e d is k e tte ,

th e fo llo w in g h a n d lin g procedure shou ld be

observed.

1. R e tu rn th e d is k e tte to th e p ro te c tiv e

ja c k e t w h en n o t in use.

2. A v o id expos ing th e d is k e tte to a n y

m a g n e tiz in g fo rce in excess o f 50

oersted.

N O T E

The 50-oersted le v e l m a g n e tiz -

in g fo rce is reached a p p ro x i-

m a te ly th re e inches fro m a

ty p ic a l source, e.g., m oto rs , gen -

e ra to rs , o r tra n s fo rm e rs .

3. To avo id w a rp in g th e d is k e tte , do n o t

sto re i t in d ire c t s u n lig h t.

4. Do n o t use a lead p e n c il o r a b a llp o in t

pen to w r ite on th e lab e l. Use a fe l t

tip p e d pen, and m a rk l ig h t ly on the

labe l.

FIGURE 3-4
RECORDING MEDIA

3-16



FIGURE 3-5
DISKETTE CARE AND HANDLING
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SECTION 4

THEORY OF OPERATION

INTRODUCTION

T h is section co n ta ins a d e s c r ip tio n on th e

th e o ry o f o p e ra tio n o f th e d riv e . The d iscuss ion

beg ins w ith a ge ne ra l s u m m a ry o f m a g n e tic

d a ta reco rd ing , fo llo w e d b y a d e s c r ip tio n o f

each m a jo r fu n c t io n o f th e d r ive .

C ir c u i t b lo c k d ia g ra m s and schem atics a re

lo ca te d in th e appendices. T h e y are u s e fu l to

sh o w th e in te rc o n n e c t io n s b e tw e e n th e

e le c t r o n ic c ir c u i ts a n d th e m e c h a n ic a l

com ponents.

4.1 DATA RECORDING

D ig i t a l in fo rm a t io n is rep resen te d b y a

sequence o f b its : e ith e r 0 or 1. S m a ll areas o f

th e m e d iu m in w h ic h such b in a ry in fo rm a t io n

is s tored, fo r exam p le th e iro n ox ide c o a tin g o f

a m a g n e tic d is k , m u s t be p u t in one s ta te o r

th e o th e r to rep resen t th e da ta .

R eco rd ing o f d a ta on a m a g n e tic m e d iu m is

based on th e p r in c ip le s o f e le c tro m ag n e tics .

W hen c u rre n t flo w s in a co il o f w ire i t p ro -

duces a m a g n e tic f ie ld . The f ie ld is co n fin e d in

a core o f m a g n e tic m a te r ia l a round w h ic h th e

w ire is w ound . A n a rro w s lo t, ca lle d th e a ir

gap, is p laced in th e core loca ted closest to th e

m ed ia . I t is th e m a g n e tic f ie ld in th e v ic in i t y

o f th e a ir gap th a t m agne tizes th e m a g n e tic

m e d iu m (F ig u re 4-1). W hen th e c u r re n t is

reversed, th e p o la r i ty o f m a g n e tiz a tio n is

reversed.

In fo rm a t io n can be recorded on th e d isk e tte

b y u s in g a d o ub le -fre q ue ncy code. T he m a g -

n e t iz a tio n p ro file s in each b i t c e ll fo r the

n u m b e r sequence show n fo r fre q u e n cy m odu -

la t io n (F M ) re co rd in g are show n in F ig u re 4-2.

W h en d a ta is read , th e sam e head th a t w r ite s

th e d a ta is used. T he d a ta stored is a d ig i ta l

b i t re p re se n tin g a 0 o r 1. In each b i t ce ll, th e

f i r s t f lu x re ve rsa l rep resen ts a c lock b it . A

second re v e rs a l rep resen ts a sto red b i t 1. The

absence o f a second re ve rsa l rep resen ts a b i t 0.

FIGURE 4-1
ELECTROMAGNETIC CORE
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FIGURE 4-2
FM RECORDING MAGNETIZATION PROFILES

A s th e d is k spins, th e m a g n e tic f ie ld s o f th e

stored d a ta pass successive ly u n d e r th e head.

The ch a n g in g fie ld s induce , in th e head, an

A . C. v o lta g e s ig n a l w h ic h is th e n a m p lif ie d

a nd f i lte re d , d if fe re n t ia te d , a n d d ig it iz e d

(F ig u re 4-3).

FIGURE 4-3
READ TIMING DIAGRAM
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4.2 COMPONENTS OF THE
DRIVE

The d r iv e co n ta in s th e e le c tr ic a l and m e c h a n i-

ca l com ponen ts re q u ire d to p e rfo rm fo u r

m a jo r fu n c tio n s :

1. G enera te and in te rp re t c o n tro l a nd

s ta tu s s igna ls .

2. P o s itio n th e re a d /w r ite head(s) to th e

des ired tra c k .

3. W r ite a n d read data ,

4. C o n tro l th e sp ind le .

The e le c tr ic a l and m e ch a n c ia l com ponen ts o f

th e d r iv e are connected to g e th e r v ia m u lt i- p in

connec tors (F ig u re 4-4). T h is a llo w s th e in d i-

v id u a l assem blies to be rem oved.

A l l m a jo r fu n c tio n s , o th e r th a n th e read d a ta

c irc u its , and p a r t o f th e w r ite d a ta c irc u its ,

a re m o n ito re d b y th e L S I ch ip and th e m ic ro -

processor. T he m icroprocessor gene ra tes th e

re q u ire d o u tp u t s ta tu s s ign a ls and co n tro ls

th e fu n c tio n s o f th e d riv e .

4.3 GENERATE AND
INTERPRET CONTROL
AND STATUS SIGNALS

The com ponen ts o f th e d r iv e re q u ire d to g e n e r-

a te and in te rp re t th e co n tro l s igna ls a re :

1. In d e x Sensor (s)

2. W r ite P ro te c t Sensor

3. T ra c k 0 S w itc h

4. L e v e r Closed S w itc h

5. L e v e r L o ck So leno id

INDEX SENSOR(S)

The in d e x s ig n a l is d e rived fro m an in fra re d

L.E .D . and p h o to tra n s is to r de tec to r. W h en th e

in d e x /s e c to r hole in th e d is k e tte passes

th ro u g h th e in d e x sensor, th e l ig h t fro m th e

L .E .D . is a llo w e d to tu r n on th e in d e x de tec tor,

p ro d u c in g a p o s itiv e pu lse on T e st P o in t 1, fo r

in d e x n u m b e r tw o sensor, and Test P o in t 2 fo r

in d e x n u m b e r one sensor.

T h is s ig n a l is su p p lied to th e m icroprocessor

fo r t im in g . I t is a lso ga ted in te r n a l ly in the

L S I ch ip w ith d r iv e select fo r an o u tp u t

c o n tro l s ig n a l a t th e in te r fa c e (F ig u re 4-5).

WRITE PROTECT SENSOR

W he n a w r ite p ro tec te d d is k e tte is in s ta lle d ,

l ig h t fro m th e w r ite p ro te c t L .E .D . is detected

b y th e w r ite p ro te c t sensor tra n s is to r, caus ing

th e o u tp u t o f th e sensor to be h ig h a t Test

P o in t 5. T he s ig n a l, ga ted in te rn a l ly in the

L S I ch ip w ith D R S E L + , genera tes th e W r ite

P ro te c t s ig n a l. I f a w r ite p ro te c ted d is k e tte is

inse rte d , w r ite g a te is d isab led .

TRACK 0 SENSOR

The T ra c k 0 sensor s ig n a l is de rived fro m an

o p tic a l sensor in te r n a l to th e d r ive . As the

head c a rria g e m oves b a ck to w a rd T ra c k 0, th e

sensor is d e a c tiv a te d be tw een T racks 1 and 2

(F ig u re 4-6).

T h is s ig n a l produces a lo w o u tp u t on Test

P o in t 3, w h ic h is su pp lie d to th e L S I ch ip . The

c o m b in a tio n o f th e T ra c k 0 sensor be in g deac-

t iv a te d an d th e p ro pe r step m o to r phase

(Phase Zero) produces th e p rop e r T ra c k 0

s ig n a l, ga ted in te r n a l ly w ith D riv e Select, to

th e in te rfa c e connec to r, P I P in 42.

LEVER CLOSED SWITCH

The L e ve r Closed S w itc h s ig n a l is de rived

fro m a m e ch a n ica l s w itc h m o u n te d in te r n a l ly

in th e d r iv e . W h e n th e le v e r is closed, a h ig h

(tru e ) s ig n a l is produced on P3, P in 12, and

su p p lie d to th e L S I ch ip .

DRIVE SELECT

The d riv e se lect s ig n a l is sen t fro m th e host

c o n tro lle r to th e in te r fa c e connector.
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FIGURE 4-4
INTERCONNECT BLOCK DIAGRAM
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FIGURE 4-6

TRACK O TIMING
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A low , a c tiv e s ig n a l is s u p p lie d to th e L S I ch ip ,

w h ic h supp lies an a c t iv e s ig n a l to th e m ic ro -

processor and enab les th e in p u t and o u tp u t

s ig n a ls in te rn a l ly .

LEVER LOCK SOLENOID

W h e n th e le v e r lo c k so leno id o p tio n ju m p e rs

a re in s ta lle d and th e d r iv e is selected, th e re is

a h ig h o u tp u t on P in 16 o f th e m ic rop rocessor.

T h is s ig n a l is in v e r te d and energ izes th e le v e r

lo c k so leno id .

STEP AND DIRECTION

T he S tep an d D ire c t io n s ig na ls a re d e r ive d

fro m th e h os t c o n tro l le r v ia in te r fa c e connec-

to r P I , P in 36, and P I , P in 34, re s p e c tive ly .

T h e S tep and D ie c tio n s ig n a l is s u p p lie d to th e

L S I c h ip and g a ted in te r n a l ly w i th d r iv e

se lect. I f th e d r iv e is n o t selected, o r th e d r iv e

is t r y in g to w r i te d a ta , s tep pu lses are

d isab le d .

T h e Step a n d D ire c t io n s ig na ls a re th e n sup-

p lie d to th e m ic roprocessor.

STEPPER MOTOR CONTROL

4.4 READ/WRITE HEAD
POSITIONER

T he com ponen ts o f th e d r iv e re q u ire d to pos i-

t io n th e re a d /w r ite heads a t th e desired tra c k

a re :

1. S tep and D ire c t io n C irc u its

2. S teppe r M o to r C o n tro l C irc u its

3. S teppe r M o to r

T he m icrop rocesso r gene ra tes th e fo u r phases

o f th e step sequence based on in fo rm a t io n

fro m th e step an d d ire c tio n in p u ts . These fo u r

phases a re fed to th e s teppe r m o to r d rive rs ,

w h ic h p ro d u c e th e c u r re n t th ro u g h th e

STEPPER MOTOR

T h e stepp e r m o to r is a b ip o la r, fou r-pha se

m o to r, w h ic h ro ta te s 1.8 degrees fo r each

phase (T a b le 4-1). T h e caps tan and s p li t band

tra n s la te s th is r o ta t io n to a one t ra c k l in e a r

m o v e m e n t o f th e head c a rria g e assem bly.

STEPPER
TABLE 4-1
LOGIC TRUTH TABLE

Step O u t Tow ard T ra ck 0 Step In Tow ard The Inne r T racks

Pin

Number

Phase
Pin

Number

Phase

0 3 2 1 0 0 1 2 3 0

P7-1 0 1 1 0 0 P 7-1 0 0 1 1 0

P 7-2 1 0 0 1 1 P7-2 1 1 0 0 1

P 7-3 0 0 1 1 0 P 7-3 0 1 1 0 0

P 7-4 1 1 0 0 1 P 7-4 1 0 0 1 1
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FIGURE 4-7
STEPPER MOTOR CURRENT

4.5 READ/WRITE DATA

T he com ponen ts o f th e d r iv e re q u ire d to rea d

an d w r ite d a ta a re :

1. R e a d /W r ite H ead A ssem b ly

2. S ide S e lec t c irc u its

3. W r ite /E ra s e c irc u its

4. R ead D a ta c irc u its

14. I f th e s ig n a l is h ig h a t th e in te rfa c e , S ide 0

is selected b y a p p ly in g a vo lta g e p o te n tia l on

th e c e n te r ta p o f H ead 0, and a llo w s c u r re n t to

f lo w in th e co ils o f H ead 0. I f the s ig n a l a t th e

in te r fa c e is lo w , S ide 1 is selected, b y a p p ly in g

a vo lta g e p o te n t ia l on th e ce n te r ta p o f H ead 1

a llo w in g c u rre n t to flo w in th e co ils o f H ead 1.

In th e read m ode, a lo w p o te n tia l is a p p lie d to

th e selected head d iode m a tr ix . The w r ite

m ode increases th e v o lta g e a p p lie d to th e

se lected head d iode m a tr ix to + 1 2 V D C fro m

th e b e g in n in g o f W r ite G a te u n t i l th e end o f

th e t r im erase tim e .

READ/WRITE HEAD ASSEMBLY

T he re a d /w r ite head(s) are glass bonded, fe r -

r i te cores m o u n te d in a ce ra m ic s tru c tu re . The

lo w e r head s tru c tu re is m o u n te d in a fix e d po -

s it io n to a p la s t ic ca rr ia g e . The u p p e r head is

m o u n te d to a g im b a lle d fle x u re to co n fo rm to

th e d is k e tte .

The head c a rr ia g e assem b ly is a tta c h e d to th e

chassis on gu ide ra ils . I t is p o s itio n e d b y a

s p li t b and a tta c h e d to th e steppe r m o to r.

WRITE/ERASE CIRCUITS

T h e w r ite e le c tro n ic s co ns is t o f a w r ite c u rre n t

source, Q2, a w r ite w a v e fo rm g e n era to r, an

erase c u r re n t source, th e t r im erase c o n tro l,

and th e side se lec t lo g ic , U 3.

The s ig n a ls re q u ire d to c o n tro l th e d a ta

e le c tro n ics p ro v id e d b y th e h o s t c o n tro lle r are :

1. D r iv e S e lect

SIDE SELECT CIRCUITS

The Side S e lect s ig n a l is d e r ive d fro m th e h o s t

c o n tro l le r v ia th e in te rfa c e connec to r P I , P in

2. W r ite G a te

3. W r ite D a ta

4. S ide S e lect
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The w in d in g on th e head is cen te r tapped .

D u r in g a w r i te o pe ra tion , c u r re n t fro m th e

w r ite c u r re n t source fo llo w s in a lte rn a te

ha lves o f th e w in d in g , u n d e r c o n tro l o f th e

w r ite w a v e fo rm g e n ra to r.

W hen th e d r iv e is se lected and w r ite p ro te c t is

fa lse , W r ite G a te in it ia te s th e w r ite log ic .

Seven even ts occu r as fo llo w s :

1. The pre-erase de la y one sho t is s ta r te d

a t 190 m icroseconds.

2. T he post-erase de lay one sho t is s ta r te d

a t 550 m icroseconds.

3. The In h ib i t ( IN H ) s ig n a l is used to d is -

ab le th e read d a ta o u tp u t c irc u it .

4. The w r i te c u rre n t source is enabled

o n ly w h en th e + 5 v o lts D.C. su pp lied

to th e d r iv e is a t th e c o rrec t va lue .

5. In p u t diodes to th e read a m p lif ie r are

reverse biased to p ro te c t th e read

a m p li f ie r d u r in g th e w r ite ope ra tion .

6. The w r ite d a ta in p u t is used to c lock

th e w a v e fo rm g e n e ra to r w h ic h selects

a w r ite d r iv e r , p ro v id in g a g ro u n d to

fo rw a rd b ias a diode a llo w in g c u rre n t

to flo w th ro u g h th e co il.

W hen th e pre-erase d e la y o f 190-m icroseconds

tim e ou t, th e erase c u r re n t source is tu rn e d on.

The c lo c k in g o f th e w a v e fo rm g e ne ra to r

d u r in g th e w r ite o p e ra tio n p rov ides a tr ig g e r

to th e post-erase d e la y one sho t, and does n o t

a llo w i t to t im e o u t u n t i l a l l d a ta is w r it te n .

T he In h ib i t s ig n a l is a c tiv e u n t i l th e end o f

th e post-erase de lay. I t keeps + 1 2 v o lts D.C.

on th e re a d /w r ite d iode m a t r ix d u r in g th e

erase tim e .

T he d u ra tio n o f a w r ite o p e ra tio n is fro m th e

tru e go ing edge o f W r ite G a te to th e fa lse

go ing edge o f T r im Erase. T h is is in d ic a te d by

th e In h ib i t w a v e fo rm (F ig u re 4-8).

f

FIGURE 4-8
WRITE OPERATION TIMING DIAGRAM

c
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READ DATA CIRCUITS

The read e lec tro n ics cons is t o f:

1. Read O n ly and S ide S elect c ir c u i t

2. R ead A m p li f ie r and L in e a r Phase

F i l te r

3. D if fe re n t ia to r

4. C om para to r, T im e D o m a in F ilte r , and

D ig it iz e r

The R ead o n ly c irc u its a re used to is o la te th e

read a m p li f ie r fro m th e v o lta g e excu rs ion

across th e head d u r in g a w r ite o p e ra tion . The

side select is used to enab le one o f th e

re a d /w r ite heads.

The o u tp u t s ig n a l fro m th e re a d /w r ite head is

a m p lif ie d b y a read a m p lif ie r , and f i l te re d by

a lin e a r phase f i l t e r to rem ove noise. The

lin e a r o u tp u t fro m th e f i l t e r is passed to th e

d if fe re n t ia to r , w h ic h genera tes a w a v e fo rm

whose zero crossovers correspond to th e peaks

o f th e Read s ig n a l. Then , th is s ig n a l is fed to a

c om p ara to r, t im e d om a in f i l t e r , and d ig it iz e r

c ir c u it r y . S ubsequen tly , th e s ig n a l is su pp lied

to th e L S I ch ip , th e n to th e in te rfa c e .

FIGURE 4-9
READ BLOCK DIAGRAM
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4.6 SPINDLE CONTROL

The com ponents o f th e d r iv e re q u ire d to con-

t ro l th e sp in d le a re :

1. S p in d le M o to r E n a b le c ir c u it

2. S p in d le M o to r C o n tro l c ir c u i t

SPINDLE MOTOR ENABLE CIRCUIT

The M o to r O n s ig n a l is d e riv e d fro m th e host

c o n tro lle r to th e in te r fa c e connecto r. T h is

s ig n a l is sup p lied to th e L S I ch ip , w h ic h uses

i t to enab le th e m o to r c u rre n t c ir c u i t o f th e

sp in d le m o to r c o n tro l.

SPINDLE MOTOR CONTROL CIRCUIT

The M o to r O n /O ff s ig n a l tu rn s th e s p in d le

m o to r c u r re n t on o r o ff . T h is c u rre n t is con-

tro lle d by a c ry s ta l phase-locked loop c o n tro l

c ir c u i t w hen th e sp ind le m o to r is enab led .
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SECTION 5

MAINTENANCE CHECKS
AND ADJUSTMENTS

INTRODUCTION

T h is section is fo r th e use o f th e O E M R e p a ir

and Service D e pa rtm e n ts . I t co n ta ins th e

m a in te n a n ce checks and a d ju s tm e n ts used

d u r in g th e n o rm a l l i fe o f th e d riv e . T he p u r -

pose o f th is section is to o u t lin e th e steps

necessary to v e r i fy th e ope ra tion o f th e d r iv e

d u r in g tro u b le s h o o tin g o r a f te r re p la c in g a

p a r t o r assem bly.

I f a fa u l t is suspected w ith a d riv e , fo l lo w in g

th e checks and a d ju s tm e n ts in th e o rd e r p re -

sented w i l l h e lp to iso la te the p rob lem area.

Then, one m a y re fe r to th e p rope r section o f

th e tro u b le s h o o tin g guide. H ow ever, i f a

spe c ific check and a d ju s tm e n t is re q u ire d , the

p re ce d ing checks do n o t necessa rily need to be

conducted.

3. E nsu re th e fro n t p ane l is secure.

4. M a n u a lly ro ta te th e d r iv e m o to r. I t

shou ld ro ta te fre e ly .

5. E nsu re th e c ir c u i t boards are secure.

6. E n s u re th e con nec to rs are f i r m ly

seated, and in s ta lle d c o rre c tly .

7. C heck fo r dam aged o r m is s in g com po-

ne n ts on th e c ir c u it boards.

8. E nsu re a d is k e tte can be in s e rte d and

rem oved eas ily .

5.2 EQUIPMENT REQUIRED

The va lues and to le rances sta ted in th e checks

and a d ju s tm e n ts are ty p ic a l va lues fo r w o rk -

in g drives. I f th e va lues m easured are w ith in

to le ra n ce or close to th e l im its , th e suspected

fa u l t is n o rm a lly caused by some o th e r

p rob lem . C o m p le tin g o th e r checks and a d ju s t -

m en ts m a y disclose th e a c tu a l p rob lem .

R e fe r to the schem atics and assem bly d ra w -

ings in th e appendices, and th e th e o ry o f oper-

a tio n in S ection 4 fo r c ir c u i t desc rip tion s. Test

p o in t lo ca tio n s are con ta ine d in F ig u re 5-1.

5.1 VISUAL INSPECTION

B e fo re a p p ly in g pow er to th e d riv e , o r do ing

a n y checks o r a d ju s tm e n ts , v is u a lly ins p e c t

th e d r iv e :

1. C heck fo r loose or m is s in g h a rdw a re .

2. E nsure th e fro n t le v e r opens and

closes. The head a rm raises w h en th e

door is opened.

The fo llo w in g e q u ip m e n t is re q u ire d fo r

checks and a d ju s tm e n ts .

1. A d ua l-c h a n n e l, w ideband oscilloscope,

H e w le t t P a c k a rd M ode l 1740A or

e q u iv a le n t.

2. A n exerc ise r, A V A M ode l 103C or

e q u iv a le n t, o r a so ftw a re ro u t in e capa-

b le o f s te p p in g th e d riv e to any tra c k ,

s e le c tin g th e u p p e r o r lo w e r head, and

w r i t in g a IF , a l l zeros in F M , o r 2F, a ll

ones in F M , p a tte rn ,

3. A pow er supp ly .

4. A c e r t if ie d a lig n m e n t d is k e tte , D ysan

M ode l 3 6 0 /2 A o r e q u iv a le n t.

5. A c e r t if ie d o u tp u t d is k e tte , non w r ite

p r o te c te d , D y s a n M o d e l N u m b e r

3740/2D w ith ta b o r e q u iv a le n t.

6. A c e r t i f ie d o u tp u t d is k e tte , w r ite

p ro te c te d , D y s a n M o d e l N u m b e r

3740/2D o r e q u iv a le n t.
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FIGURE 5-1
LOGIC CIRCUIT BOARD WITH TEST POINTS

7. A ssoc ia ted pow er and in te rfa c e cables.

8. A n u m b e r 1 P h ill ip s sc re w d rive r.

9* A n u m b e r 2 P h il l ip s sc rew d rive r.

10. A set o f A lle n w renches.

11- A f la t b lade s c rew d rive r.

12. A ch ip c lip .

T es t eq u ip m e n t m u s t be in c a lib ra tio n . T h is

m ay be v e r if ie d b y obse rv ing th e c a lib ra t io n

due date on th e c a lib ra t io n s t ic k e r a ff ix e d to

th e e qu ipm en t.

5.3 POWER/DRIVE SELECT
CHECK

The d riv e select check v e r if ie s th e a c t iv i t y

L .E .D . can be il lu m in a te d , and pow er is sup-

p lie d to th e d r iv e . I f th e check fa ils , m easure

th e pow er su p p ly vo ltag es to ensure th e y are

co rrec t, o r re fe r to th e tro u b le s h o o tin g gu ide .

1. T u rn o f f pow er to th e d riv e .

2. C onnect th e in te r fa c e cable th a t goes

fro m th e exe rc ise r to th e d riv e .

3. A p p ly pow er to th e d riv e .
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4. V e r ify th e pow er su p p ly vo lta ge s are

w ith in to le rances.

5. E n su re a d r iv e se lect ju m p e r is in

p lace .

6. S e lect th e d r ive .

7. V e r if y th e f r o n t pane l L .E .D . is i l l u -

m in a te d

8. D ese lect th e d riv e .

9. E n s u r e th e f r o n t p a n e l L .E .D .

e x tin g u ish e s .

5.4 WRITE PROTECT SENSOR
CHECK

The w r ite p ro te c t sensor check es tab lishe s th e

c o rre c t o p e ra tio n o f th e w r ite p ro te c t sensor,

i.e., th e w r ite e le c tro n ics a re d isa b led w h e n a

w r ite p ro te c te d d is k e tte is used. I f th e sensor

is fa u l ty , re fe r to th e tro u b le s h o o tin g g u ide .

1. C onnec t th e d r iv e to a n exe rc ise r o r

c o m p u te r w ith a d ire c t m o n ito r o f th e

w r ite p ro te c t o u tp u t (P I, P in 44).

2. W ith a non w r ite p ro te c te d d is k e tte

in se rte d , v e r i fy th e re is a n o n w r ite

p ro te c te d o u tp u t to th e exe rc ise r, i.e., a

h ig h a t P I , P in 44.

3. W i t h a w r i t e p ro te c te d d is k e tte

in se rte d , v e r i fy th e re is a w r ite p ro te c t

t r u e o u tp u t to th e c o n t r o l le r o r

exe rc ise r, i.e., a lo w a t P I , P in 44.

N O T E

A d e fe c tiv e c ir c u it boa rd can be

respons ib le fo r a w r ite p ro te c t

p ro b le m . T es t P o in t 5 sho u ld be

h ig h fo r a w r i te p ro te c te d

d is k e tte , lo w fo r a n o n w r ite

p ro te c te d d isk e tte .

5.5 DRIVE MOTOR SPEED
CHECK

speed is w i th in th e sp ec ified to le ra n ce . The

m o to r speed is o u t o f to le ra nce , re fe r to th e

oroub leshoo ting gu ide .

1. A p p ly po w er to th e d riv e .

2. In s e r t a w o rk d isk e tte .

3. A c t iv a te th e d r iv e m o to r.

4. O bserve th e t im in g d is k on th e d r iv e

m o to r u n d e r a m b ie n t f lu o re sc e n t l ig h t -

in g (F ig u re 5-2).

5. V e r ify th e 60 H e rtz r in g is s ta tio n a ry .

5.6 RADIAL TRACK
ALIGNMENT CHECK AND
ADJUSTMENT

The R a d ia l T ra c k a lig n m e n t p rocedure loca tes

th e re a d /w r ite head a t th e p ro p e r ra d ia l d is -

tan ce on th e h u b c e n te r lin e , e n s u r in g th e

tra c k lo c a tio n is a ccu ra te (F ig u re 5-3). A d ju s t -

m e n t is necessary o n ly a f te r s e rv ic in g o r i f

d is k e tte in te rc h a n g e p rob lem s are suspected.

I f th e cats eye p a t te rn ca nn o t be v e r if ie d o r

c a n n o t be a d ju s te d , re fe r to th e tro u b le s h o o t-

in g gu ide .

N O T E

A lig n m e n t d is k e tte and d r iv e

m u s t be a llo w e d to s ta b iliz e a t

room te m p e ra tu re fo r one h o u r

before checks and a d ju s tm e n ts

are m ade.

RADIAL TRACK ALIGNMENT CHECK

1. Set up th e oscilloscope to read :

C ha nne l A : U 2 , P in 14

C hann e l B : U 2, P in 15

G ro u n d : T es t P o in t 8

R ead D if fe r e n t ia l ly : A p lu s B, B

in v e r te d

T im e Base: 20 m illise co n d s p e r d iv is io n

E x te rn a l T r ig g e r : T es t P o in t 10,

p o s it iv e edge

2. A d ju s t th e a m p litu d e fo r a t le a s t fo u r

d iv is io n s on th e oscilloscope.

3. A p p ly pow er to th e d r ive .
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FIGURE 5-2
TIMING DISK

FIGURE 5-3
HUB CENTER LINE AND TRACK LOCATION
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N O T E

.0020 inches fro m th e c e n te r o f

th e hub. O th e r tra c k lo ca tio n s

a re com puted based upon 48

T P I.

4. Select th e d rive .

5. In s e r t a R a d ia l T ra c k a lig n m e n t d is k -

e tte , D ysan N u m b e r 360 /2A , in to th e

d riv e .

6. Select H ead 0, th e lo w e r head.

7. Read T ra c k 38 fo r R a d ia l T ra c k a lig n -

m e n t o f th e lo w e r head.

8. A d ju s t th e oscilloscope to observe a

Cats Eye p a tte rn (F ig u re 5-4).

9. V e r ify th e s m a lle r o f th e tw o C ats Eye

p a tte rn s is n o t less th a n 75 p e rc en t in

a m p litu d e o f th e o th e r one.

N O T E

The 75 p e rce n t f ig u re is fo r use

w ith a n a lig n m e n t d is k e tte v e r i-

f ie d a g a in s t a s ta n da rd a lig n -

m e n t d is k e tte .

FIGURE 5-4
CATS EYE PATTERNS

5-5



10. S tep th e d r iv e to T ra c k 0, th e n step i t

b ack to T ra c k 38.

11. V e r i fy th e Cats E ye p a tte rn .

12. Step th e d r iv e to T ra c k 42 o r h ig h e r ;

the n , step i t back to T ra c k 38.

13. V e r i fy th e Cats Eye p a tte rn .

14. S w itc h to H ead 1, th e upp e r head.

15. Read T ra c k 38 to v e r i fy th e a lig n m e n t

o f th e u p p e r head, i f app licab le .

16. V e r if y th e C ats Eye p a tte rn .

17. S tep th e d r iv e to T ra c k 0; the n , step i t

b ack to T ra c k 38.

18. V e r i fy th e Cats Eye p a tte rn .

19. S tep th e d r iv e to T ra c k 42 o r h ig h e r ;

th e n , step i t back to T ra c k 38.

20. V e r i fy th e C ats E ye p a tte rn .

21. I f a l l th e checks v e r i fy , th e R a d ia l

T ra c k a lig n m e n t is accep tab le.

22. I f a n y check does n o t v e r ify , th e head

c a rr ia g e m s t be ad ju s ted .

RADIAL TRACK ALIGNMENT
ADJUSTMENT

1. Loosen th e th re e head c a rr ia g e re ta in -

in g screws o n e -h a lf tu r n w ith an A lle n

w rench (F ig u re 5-5).

2. T u rn th e cam screw coun te rc lockw ise .

3. O bserve the Cats Eye p a t te rn o f th e

head fa r th e s t o u t o f a lig n m e n t.

4. T u rn th e cam screw u n t i l th e C ats E ye

p a t te r n s a re e q u a l in a m p litu d e

(F ig u re 5-4).

5. T ig h te n th e c a rr ia g e re ta in in g screws

w ith an A lle n w rench .

6. Recheck the R a d ia l T ra c k a lig n m e n t.

FIGURE 5-5
HEAD CARRIAGE RETAINING AND CAM SCREWS
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5.7 INDEX CHECKS AND
ADJUSTMENT

The in d e x a d ju s tm e n t changes th e t im e

pe riod fro m th e in d e x pulse to th e s ta r t o f th e

d a ta in h a rd sectored d iske tte s . The a d ju s t -

m e n t shou ld be checked a f te r the d r iv e has

been a lig n e d o r w hen d is k e tte in te rc h a n g e

e rro rs a re suspected. I f th e ind e x checks and

a d ju s tm e n ts fa i l , re fe r to th e tro u b le s h o o tin g

gu ide .

INDEX-TO-DATA BURST CHECK

1. Set up th e oscilloscope to read :

C hanne l A : U 2, P in 14

C hanne l B : U 2, P in 15

G ro un d : Test P o in t 8

R ead D if fe r e n t ia l ly : A p lus B, B
in v e r te d

FIGURE 5-6
INDEX-TO-DATA BURST

T im e B a se : 50 m ic ros e co n d s p e r

d iv is io n

E x te rn a l T r ig g e r : T est P o in t 10,

p o s it iv e edge

2. A d ju s t th e a m p litu d e fo r a t le a s t tw o

d iv is io n s on th e oscilloscope.

3. A p p ly pow er to th e d riv e .

4. Select th e d riv e .

5. Check th e m o to r speed o f th e d rive .

6. In s e r t an a lig n m e n t d is k e tte .

7. Seek to T ra c k 1.

8. S elect H ead 0, th e lo w e r head,

9. E n su re th e in d e x -to -d a ta b u rs t occurs

a t 200 100 m icroseconds fro m the

le a d in g edge o f th e in d e x pulse (F ig u re

5-6).

10. F o r double -s ided d rives, se lect H ead 1,

and re p ea t the steps above.
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N O T E

H ead 1 shou ld m ee t the same

to le rance .

11. I f e ith e r H ead 0 o r H ead 1 does n o t

m ee t th e to le rance , a d ju s t th e in d ex

sensor.

12. W hen b o th in d e x m easurem en ts on a

doub le -s ided d riv e or th e one ind e x

m ea s u re m en t on a s ing le -s ided d r iv e

m ee t th e to le rance , check th e ind ex-

to -d a ta b u rs t on T ra c k 76.

13. On a double -sided d r iv e , check Heads 1

and 0, th e uppe r and lo w e r heads.

N O T E

I f a n y in d e x m easu rem en t does

n o t m ee t th e to le rance , th e

in d e x sensor m u s t be ad jus ted .

Index Sensor Adjustment

screw loca ted on the unde rs ide o f th e

chassis (F ig u re 5-7).

2. A d ju s t th e in d e x sensor w ith a f la t

b lade s c re w d riv e r u n t i l th e ind e x-

to -d a ta b u rs t occurs 200 100 m ic ro -

seconds fro m th e le a d in g edge o f th e

in d e x pulse.

screw.

4. R echeck th e in d e x -to -d a ta bu rs ts .

5.8 AZIMUTH CHECK

A z im u th checks th e re a d /w r ite head(s) re la -

t iv e ang le to th e cen te r lin e o f th e d is k e tte .

The D ysan 3 6 0 /2 A a lig n m e n t d is k e tte has

th re e a z im u th bu rs ts , w ith th e f i r s t b u rs t

h a v in g accep tab le l im its o f 12 m in u te s , th e

second one o f 15 m in u te s , and th e th ir d one o f

18 m in u te s . T he th ir d b u rs t o f 18 m in u te s

shou ld be used fo r th e check.

The head(s) a z im u th is n o t a d ju s ta b le . I f th e

head(s) f a i l th e a z im u th check, rep lace th e

m odu le assem bly.

FIGURE 5-7
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1. Set up the oscilloscope to read :

C hanne l A : U 2, P in 14

C h ann e l B :U 2 , P in 15

G ro un d : Test P o in t 8

R ead D i f f e r e n t ia l ly : A p lu s B, B

in v e r te d

T im e B ase : 0.5 m illis e c o n d p e r d iv is io n

E x te rn a l T r ig g e r : T es t P o in t 10,

p o s it iv e edge

2. A d ju s t th e a m p litu d e fo r a t le a s t fo u r

d iv is io n s on th e oscilloscope.

3. Seek to T ra c k 76.

4. Se lect H ead 0, and observe th e th ir d

pulse b u rs t on th e oscilloscope.

5. V e r i fy th e head a z im u th is no g re a te r

th ir d set o f pu lse b u rs ts to those in F ig -

ures 5-8, 5-9, and 5-10.

6. Se lect 'Head 1, and v e r i fy th e head

a z im u th .

F ig u re 5-8 dep ic ts an a z im u th o f e x a c tly zero

m in u te s . T h is is th e o p tim u m head a z im u th

a lig n m e n t.

F ig u re 5-9 dep ic ts an a z im u th o f e x a c tly

m in u s 18 m in u te s . T h is is th e lo w e r l im i t o f a l -

lo w a b le a z im u th e rro r.

F ig u re 5-10 dep ic ts an a lig n m e n t o f e x a c t ly

p lu s 18 m in u te s . T h is is th e u pp e r l im i t o f a l -

lo w a b le a z im u th e rro r.

5.9 TRACK 0 SENSOR CHECK
AND ADJUSTMENT

T he T ra c k 0 sensor p rov ides a s ig n a l id e n t i f y -

in g T ra c k 0 to th e L S I ch ip . The e le c tro n ic s

d isa b le th e step -ou t fu n c t io n w hen T ra c k 0 is

reached. In a d d it io n , a T ra c k 0 s ig n a l is sen t

to th e c o n tro lle r on P in 42 o f th e in te r fa c e . I f

th e T ra c k 0 sensor c an no t be ad ju s te d , re fe r to

th e tro u b le s h o o tin g guide.

FIGURE 5 -8

OPTIMUM HEAD AZIMUTH ALIGNMENT

FIGURE 5 -9

HEAD AZIMUTH ALIGNMENT

OF ACCEPTABLE LOWER LIMITS

FIGURE 5 -1 0

HEAD AZIMUTH ALIGNMENT

OF ACCEPTABLE UPPER LIMITS
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TRACK 0 SENSOR CHECK

1. Set up th e oscilloscope to read :

C hann e l A : U 2 , P in 14

C hann e l B : U 2, P in 15

G ro un d : T est P o in t 8

Read D if fe re n t ia l ly : A p lu s B, B

in v e r te d

T im e Base: 20 m illisec ond s per d iv is io n

E x te rn a l T r ig g e r : Test P o in t 10,

p o s itiv e edge

V e r t ic a l D is p la y : 0.1 v o lt per d iv is io n

2. A p p ly pow er to th e d riv e .

3. In s e r t an a lig n m e n t d is k e tte in to the

d riv e .

4. Close th e fr o n t leve r.

5. Step th e c a rr ia g e to th e ra d ia l a l ig n -

m e n t tra c k .

6. C o n firm th e p o s itio n by obse rv ing th e

Cats E ye p a tte rn .

7. Set up th e oscilloscope to m o n ito r th e

s ig n a l a t Test P o in t 3.

8. Step th e c a rr ia g e to T ra c k 1.

9. E nsure th e s ig n a l a t T ra c k 1 is less

th a n 0.5 vo lts .

10. Step th e c a rr ia g e ou t to th e ra d ia l

a lig n m e n t tra c k .

11. Step th e c a rr ia g e back to T ra c k 2.

12. V e r ify th e lo g ic le ve l a t T e s t P o in t 3 is

a t le a s t 2.5 v o lts .

13. I f a l l o f these checks are s a tis fa c to ry ,

no a d ju s tm e n t is req u ire d .

14. I f a n y o f t h e s e c h e c k s is

u n s a tis fa c to ry , a d ju s t th e T ra c k 0

s w itch .

TRACK 0 SENSOR ADJUSTMENT

1. Loosen th e re ta in in g screw on th e base

o f th e T ra c k 0 b ra c k e t (F ig u re 5-11).

2. R e tig h te n the screw s l ig h t ly to p ro v id e

some fr ic t io n on th e b ra cke t,

3. S lide th e T ra c k 0 Sensor to w a rd the

re a r o f th e chassis as fa r as i t w i l l go

w ith o u t fo rc in g i t .

4. Step th e c a rr ia g e back fro m th e ra d ia l

a lig n m e n t tra c k to T ra c k 1, b u t do n o t

res to re i t to T ra c k 0.

5. S lide th e T ra c k 0 Sensor fo rw a rd v e ry

s lo w ly u n t i l th e s ig n a l a t T e s t P o in t 3

is less th a n 0.5 vo lts a t T ra c k 1 and

g re a te r th a n 2.5 v o lts a t T ra c k 2.

6. R e tig h te n th e re ta in in g screw.

7. R epeat th e T ra c k 0 Sensor check to

ensure th e co rre c t s e tt in g has been

a tta in e d .

5.10 HEAD OUTPUT CHECK

o u tp u t a m p litu d e re la t iv e to th e d is k e tte

b e in g used. W hen u s in g c e r t if ie d , q u a lity

m ed ia , ty p ic a l va lues w i l l be 200 m il l iv o l ts

peak to peak o r g re a te r. H ow eve r, v a lues m ay

be s ig n if ic a n t ly less, 100 m il l iv o lt s peak to

peak ty p ic a l, i f in fe r io r o r d e fe c tiv e m ed ia is

used, and does n o t in d ic a te a fa u l ty head.
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FIGURE 5-11

TRACK 0 RETAINING SCREW

H ead a m p litu d e can be v e r if ie d b y e s ta b lis h -

in g a n o m in a l v a lu e o f a m p litu d e fo r th e d is k -

e tte on a k n o w n w o rk in g d riv e . In a l l cases,

a m p litu d e s above 200 m il l iv o l t s peak to peak

are acceptab le. I f head a m p litu d e is suspected

as b e in g fa u l ty , re fe r to th e tro u b le s h o o tin g

gu ide .

1. Rem ove th e a lig n m e n t d is k e tte , and

in s e r t a n o n w r ite p ro te c ted d is k e tte

in to th e d riv e .

2. Set up th e oscilloscope to read :

C hanne l A : U 2, P in 14

C hann e l B : U 2, P in 15

V e r t ic a l A m p litu d e : 50 m il l iv o l t s pe r

d iv is io n

G ro u nd : Test P o in t 8

Read D if fe re n t ia l ly : A p lus B, B

in v e r te d

T im e Base: 20 m illis e c o n d s pe r d iv is io n

E x te rn a l T r ig g e r : T e st P o in t 10,

p o s it iv e edge

3. Seek to T ra c k 0.

4. W r ite a 2F, a l l ones, p a tte rn on H ead 0.

5. V e r if y the a m p litu d e is 200 m il l iv o l ts

o r g re a te r, peak-to -peak.

6. W r ite a 2F, a l l ones, p a tte rn on H ead 1.

7. V e r ify th e a m p litu d e is 200 m il l iv o l t s

o r g re a te r, peak-to -peak.
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5.11 CONE CENTERING CHECK

Cone c e n te r in g is th e a b i l i t y o f th e cone c la m p -

in g m e cha n ism to c e n te r th e d is k e tte on th e

h u b ca us ing i t to ro ta te c o n c e n tr ic a lly . T h is

check shou ld be m ade w heneve r th e cone le v e r

assem bly has been rem oved o r rep laced . I f

cone c e n te r in g c an n o t be ach ieved , v e r ify th e

m easu re m e n t w ith a second d is k e tte . O th e r-

w ise re fe r to th e tro u b le s h o o tin g gu ide .

1. Set up th e oscilloscope to re a d :

C hanne l A : U 2, P in 14

C hanne l B : U 2, P in 15

V e r t ic a l A m p litu d e : 50 m il l iv o l ts pe r

d iv is io n

G rou nd : T es t P o in t 8

Read D if fe re n t ia l ly : A and B , B

in v e r te d

T im e Base: 10 m icroseconds pe r

d iv is io n

E x te rn a l T r ig g e r : T es t P o in t 10,

p o s it iv e edge

2. A p p ly pow er to th e d rive .

3. S elect th e d r iv e .

4. Seek to T ra c k 0.

5. W r ite a 2F p a tte rn on H ead 0.

6. M easure th e a m p litu d e o f th e s ig n a l by

p o s it io n in g th e deepest d ip in th e

s ig n a l on th e c e n te r v e r t ic a l g ra tic u le .

7. Release th e fr o n t le ve r, an d rem ove the

d is k e tte .

8. R e in s e rt th e d is k e tte , and close th e

fro n t leve r.

9. R epeat Steps 7 and 8 u n t i l th e deepest

d ip in th e w a v e fo rm is produced.

10. M easure th e a m p litu d e o f th e deepest

d ip .

11. D iv id e th is m ea su rem en t b y th e m ea-

s u rem en t in Step 6, and m u lt ip ly i t by

100. T h is re s u lt shou ld be above 85

percen t.

12. The s ig n a l a m p litu d e sh ou ld n o t de-

crease be low 85 p e rc en t o f th e average

a m p litu d e a t a n y p o in t on th e tra c k .
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SECTION 6

TROUBLESHOOTING GUIDE
AND REPLACEMENT PROCEDURES

INTRODUCTION

T h is section is designed to h e lp lo ca te an d co r-

re c t fa i lu re s re la te d to th e d r iv e . T a b le 6-1 is a

tro u b le s h o o tin g g u ide o u t lin in g th e p rob lem ,

it s possib le cause, and th e recom m ended

a c tio n . T h is sec tion also co n ta in s p a rts re m o v -

a l and re p la ce m e n t procedures.

T he recom m ended spare p a rts l is t an d assem -

b ly d ra w in g s in A p p e n d ix A are u s e fu l w hen

re p la c in g assem blies. In a d d it io n , th e checks

an d a d ju s tm e n t procedures in S ec tion 5 m u s t

be used to v e r ify p ro p e r in s ta l la t io n and

6.1 SYMPTOM DIAGNOSTIC
TECHNIQUES

W h e n t r y in g to diagnose a fa u l t a t t r ib u te d to

d r iv e fa ilu re , a v is u a l in sp e c tio n o f th e d r iv e

m a y re ve a l an obvious m is a lig n m e n t o r

b ro k e n p a r t on th e d r iv e . A lw a y s check th e

p ow er su pp ly vo ltages befo re p roceed ing w ith

th e tro u b le s h o o tin g gu ide .

In some cases, e rro rs a t t r ib u te d to th e d r iv e ac-

tu a l ly m a y be caused b y in c o rre c t o p e ra tin g

procedures, fa u l t y system p ro g ra m m in g , in c o r -

re c t d r iv e o p tio n p a tc h in g , and dam aged o r in -

co rre c t c e r t if ie d d iske tte s . R ev iew S ection 3 to

ensu re co rre c t c o n f ig u ra tio n o f th e d r iv e .

6.2 SOFT ERRORS

S o ft e r ro rs ca n be caused b y a irb o rn e

c o n ta m in a n ts , ra n d o m e le c tr ic a l noise, exces-

s ive te m p e ra tu re , an d o th e r e x te rn a l causes.

To co rre c t so ft e rro rs :

1. E n s u re p ro p e r g ro u n d in g b e tw een

po w er supp ly , d r iv e , and hos t system .

2. V e r i fy th e re is no ra n d o m e le c tr ic a l

noise to th e d r iv e .

3. V e r if y th e re is no ra d ia te d noise to the

d riv e .

4. E n su re te m p e ra tu re in th e v ic in i t y o f

the d r iv e is w i th in s p e c ifica tio n .

5. T ry to v e r ify and d u p lic a te th e fa u l t on

a second d is k e tte .

6. U s u a lly , q u a li ty m e d ia is s u f f ic ie n t to

c lean th e heads. W hen c o n ta m in a tio n

o f th e heads is e x tre m e due to poor

q u a li ty m e d ia o r a irb o rn e c o n ta m i-

n a n ts , c le a n in g d is ke tte s m a y be used

in s tru c tio n s .

CAUTION

Do not use cotton swabs, solvents,
or otherwise clean the heads by
hand since damage to the heads
may result

6.3 TR O UB LE SHO O TI N G
GUIDE

The tro u b le s h o o tin g g u id e is presented in th e

fo rm o f a ta b le . T he ta b le in c lu d e s :

1. A s t a t e m e n t r e p r e s e n t in g th e

c o n d itio n .

2. A l is t o f possib le causes.

3. T he recom m ended a c tio n to be ta k e n .

N O T E

C heck th e p ow e r su p p ly vo ltages

to ensu re th e y are w ith in spec-

i f i c a t io n b e fo re p ro c e e d in g

w ith th e tro u b le s h o o tin g gu ide .
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TABLE 6-1

TRO U BLESH O O TING GUIDE

Condition Possible Cause Recommended Action

N o index. D is k e tte n o t inserted . In s e r t d is k e tte .

L e ve r n o t closed. Close lever.

U n it n o t selected. V e r i fy u n i t se lec t and ju m p e r

c o n fig u ra tio n .

In d e x sensor n o t connected. C heck P4.

Ind ex sensor de fective . R eplace in d e x sensor.

S p ind le n o t tu rn in g . See: S p ind le N o t T u rn in g .

D e fec tive Log ic c ir c u it board. R eplace log ic c ir c u it board.

S p ind le speed

o u t o f to le ranc e

or sp ind le n o t

tu rn in g . D r iv e M o to r n o t tu rn in g . V e r i fy in te r fa c e m o to r on s ign a l.

V e r i fy M o to r C o n tro l o p tio n

jum p e rs .

C onnecto r loose o r d isconnected. C heck connecto r P6.

D e fec tive Servo c ir c u i t board. R eplace D r iv e M o to r A ssem bly .

D e fe c tive Log ic c ir c u i t board. Replace Log ic c ir c u i t board.

D e fe c tive d r iv e m o to r. R eplace D r iv e M o to r A ssem bly .

W il l n o t seek o r

resto re . In te r fa c e n o t enabled . V e r ify in te rfa c e d ire c tio n , step,

and se lect s igna ls.

C onnecto r loose o r d isconnected. C heck C onnecto r P7.

D e fe c tiv e step log ic . R eplace Log ic c ir c u i t board .

D e fe c tive stepper m o to r. Replace S tepper M o to r

A ssem bly.
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TABLE 6-1
TR O U B LES H O O TIN G G UIDE (CONTINUED)

Condition Possible Cause Recommended Action

W i l l n o t w r ite . D is k e tte is w r i te p ro tec ted . In s ta ll w r ite ta b on d is k e tte .

In te r fa c e n o t enab led. V e r ify w r ite enable, se lect, and

w r ite d a ta in te r fa c e lines.

H ead(s) o r w r i te p ro te c t sensor

n o t connected.

Check C onnectors P8, P9, and

P IO .

W r ite p ro te c t sensor fa u lty . Check w r ite p ro te c t sensor

ope ra tion .

D e fe c tiv e w r ite lo g ic . Replace Log ic c ir c u i t board.

D e fe c tiv e head(s). Replace H ead C a rr ia ge

A ssem b ly .

W il l n o t read . In te r fa c e in c o rre c t. V e r ify se lect is tru e and w r ite

enable is fa lse.

A lig n m e n t o ff . V e r ify R a d ia l T ra c k a lig n m e n t

ind e x pulse, and T ra c k 0 sensor

a d ju s tm e n t.

D e fe c tive read e lec tron ics . R eplace Log ic c ir c u it board.

D e fe c tive head(s). R eplace H ead C arr ia g e

A ssem bly .

N o T ra c k 0

in d ic a t io n . D e fec tiv e seek. See: W il l n o t seek o r resto re .

T ra c k 0 sensor n o t loose or

d isconnected. C heck P l l .

T ra c k 0 sensor n o t a d ju s te d . A d ju s t T ra c k 0 sensor.

D e fe c tiv e log ic . Replace Log ic c ir c u i t board.

D e fec tiv e T ra c k 0 sensor. Replace T ra c k 0 Sensor

A ssem bly .
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TABLE 6-1
TR O UBLES HO O TING G UIDE (CONTINUED)

Condition Possible Cause Recommended Action

F a ils d r iv e

select check. P ow er n o t a pp lied to th e d rive . V e r ify pow er supp ly vo ltages .

D riv e n o t selected. V e r if y p rope r ju m p e r

c o n fig u ra tio n (see Section 3).

F a u lty a c t iv it y L . E. D. Replace a c t iv i ty L . E. D.

F a u lty Log ic c ir c u i t board. Replace Log ic c ir c u i t board.

F a ils w r ite

p ro te c t sensor

check. D e fe c tiv e w r i te p ro te c t sensor. R eplace w r ite p ro te c t sensor.

F a u lty Lo g ic c ir c u it board. Replace Lo g ic c ir c u i t board .

F a ils d riv e

m o to r speed

check. ------ See: S p ind le speed o u t o f

to le rance o r n o t tu rn in g .

F a ils R a d ia l

T ra c k

a lig n m e n t

check and

a d ju s tm e n t. C ann o t read. See: W il l n o t read.

C anno t step. See: W il l n o t seek o r resto re .

T ra c k 0 sensor m is ad ju s ted . P e rfo rm T ra c k 0 s w itc h

a d ju s tm e n t procedure .

A lig n m e n t d is k e tte de fec tive . V e r ify a lig n m e n t d is k e tte and

rep lace i f necessary.
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TABLE 6-1
TR O U BLES H O O TIN G GUIDE (CONTINUED)

Condition Possible Cause Recommended Action

F a ils In de x

checks and

a d ju s tm e n t.

D is k e tte n o t cen te rin g .

A lig n m e n t d is k e tte de fec tive .

See: N o index.

See: F a ils c e n te rin g check.

V e r i fy a lig n m e n t d is k e tte and

rep lace i f necessary.

F a ils T ra c k 0

sensor check

and a d ju s tm e n t. ------ See: N o T ra c k 0 in d ic a tio n .

F a ils head

o u tp u t check. D e fe c tiv e m ed ia .

C anno t read.

Replace m edia.

See: W il l n o t read.

F a ils cone

c e n te rin g check. D e fe c tiv e d is k e tte .

D e fe c tiv e Cone A ssem bly .

D e fe c tiv e B rid g e A ssem bly .

D e fe c tive d r iv e m o to r.

Replace d isk e tte .

R eplace Cone A ssem bly .

R eplace B rid g e A ssem bly .

R eplace d riv e m o to r.

6.4 REPLACEMENT PROCEDURES

T h is s ec tion c on ta ins th e re p la c e m e n t procedures fo r th e m a jo r p a r ts and assem blies. A f te r re p la c in g a

p a r t o r assem bly, p e rfo rm th e a p p ro p r ia te check and a d ju s tm e n t recom m ended in T ab le 6-2. Checks

and a d ju s tm e n t procedures a re in S ec tion 5.

6-5



TABLE 6-2
CHECKS AND ADJUSTMENT GUIDE

RECOMMENDED CHECKS AND ADJUSTMENTS

PARTS OR ASSEMBLIES REPLACED

P
O

W
E

R
/D

R
IV

E
S

E
L
E

C
T

C
H

E
C

K

W
R

IT
E

P
R

O
T

E
C

T
S

E
N

S
O

R

D
R

IV
E

M
O

T
O

R
S

P
E

E
D

R
A

D
IA

L
T

R
A

C
K

A
L

IG
N

M
E

N
T

IN
D

E
X

A
Z

IM
U

T
H

T
R

A
C

K
0

S
E

N
S

O
R

H
E

A
D

O
U

T
P

U
T

C
O

N
E

C
E

N
T

E
R

IN
G

L og ic C ir c u i t B oa rd X X X

Cone A sse m b ly X X

D is k e tte L e ve r A sse m b ly

F ro n t P ane l X

B rid g e A ssem b ly X X

D riv e M o to r A ssem b ly X X X

Load A rm A ssem b ly X

T ra c k 0 Sensor X

W r ite P ro te c t Sensor X

M o to r S w itc h A ssem b ly } X X

In d e x Sensor A ssem b ly X

D is k e tte E je c to r A ssem bly X

E je c to r S p r in g X

S tepper B and X X X X

S tepper M o to r A ssem bly X X X X

H ead C arr ia g e A ssem b ly X X X X X
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LOGIC CIRCUIT BOARD REPLACEMENT

REMOVAL

1. Rem ove a l l connecto rs fro m th e c ir c u it

boa rd (F ig u re 6-1). N o te th e ir lo c a tio n .

2. Rem ove th e tw o c ir c u i t board m o u n tin g

screws.

3. S lide th e c ir c u i t board to w a rd th e back

o f th e d r iv e a bou t o n e -h a lf in c h .

4. Rem ove i t fro m th e d riv e .

1. P lace th e new c ir c u i t board on th e

d riv e .

2. In s ta l l th e tw o m o u n tin g screws a t -

ta c h in g th e c ir c u it board to the ra ils .

3. P lu g in a l l connecto rs , e n s u rin g th e y

are in the p rope r slo ts.

4. P e rfo rm a ll checks in d ic a te d in Tab le

6 -2 .

FIGURE 6-1
LOGIC CIRCUIT BOARD CONNECTORS AND MOUNTING SCREWS
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CONE ASSEMBLY

REMOVAL

1. Rem ove th e screw th a t a ttaches the

cone b ra c k e t to th e cone a lig n m e n t

a rm (F ig u re 6-2).

2. U n la tc h th e d is k e tte lev e r.

3. S w in g th e Cone A ssem b ly u p 90 de-

grees so th a t i t p o in ts to w a rd th e side

o f th e d riv e .

4. C a re fu lly rem ove th e E -R in g , f la t

w asher, and w ashe r th a t ho lds on th e

cone s h a ft.

5. G e n tly l i f t o u t th e Cone A ssem bly .

FIGURE 6-2
CONE BRACKET
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INSTALLATION

1. G e n tly in s e r t th e Cone A ssem bly .

2. C a re fu l ly in s e r t th e E -R in g , f la t

w asher, and w ave w asher th a t ho lds on

th e cone s h a ft (see F ig u re 6-3).

3. S w ing th e Cone A ssem b ly dow n 90 de-

grees so th a t i t p o in ts to w a rd th e

b o tto m o f th e u n it .

4. L a tc h th e d is k e tte leve r.

5. In s e r t th e screw th a t a ttaches th e cone

b ra c k e t to th e cone a lig n m e n t a rm

(F ig u re 6-2).

6. E ns u re th e Cone A ssem b ly tu rn s fre e ly .

7. I f no t, re v e r ify th a t th e Cone A ssem b ly

has been in s ta lle d co rrec tly .

8. In s e r t a d is ke tte .

9. E nsu re th e d is k e tte is c lam ped p ro p e r ly

b y th e cone.

10. P e rfo rm th e checks and a d ju s tm e n ts

in d ic a te d in T a b le 6-2.

FIGURE 6-3
CONEASSEMBLY
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