ADAM
THE COMPLETE DISK DRIVE

FROPHIKTARY NUT1CH

The purpose of this document is to

provide the user of MPI's 5.25 Inch
Slimline Series Disk Drives with

adequately detailed information necessary
to properly -install, configure, and

operate the equiptment supplied. kvery
effort has been made to keep the
information contained in this document
current & accurate. However, no

guarantee is given or impliea that tae
guide is error free, or thatv it 1s accurate
with regard to any partictular specification
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SECTION 1
GENERAL DESCRIFTIOHN

1.1 INTRODUCTION

This product manual provides the iInformarion menescacy o jmozetly
install, configure, operate, and maintain the ¥Wirme Pesdpmarsds Too 0§23~

Slimline™ Series drives. This seriles of disk dirives focladies wie Wogwl 501,
502, 501c, 502C, 801, and 902.

A high level of commonality exists between thems diziies, tincmftoe ke Fol-
lowing descriptions will generally apply to ail med=bs. Cicijiss Jemtames of
each model will be identified and individwallyg descoriied{/ as Fgyoopriare.

NOTE

For ease of explanation, flrexibhls dhzk -
drives discussed in thig docomertuilicon
will be referred ro st the' 5.25" Siimifre™
Serles unless differentiation is mec=snsarry.

Contained in this section is.& physical and ZFumcifizmal descaipiisa, and
specifications of each modell Contents and sertdome! srrsnpemeri ol his
document are as listed:

Section /1 - General Description
Sectlon 2 - Installation and Operatior
Sectiong 3 -  Theory of Operation

7, Secffon 4 -~ Maintenance
Section 5 -~  Troubleshooting
Section 6 ~ Optional Configuration
Appendix A -  Recommended Spare Parts Li=l
Appendix B -  Schematics

1-1




5.25" Slimline Series Drive

Figure 1-1
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1.2 PURPOSE OF EQUIPMENT

The ultra—compact 5.25" Slimline™ Series Disk Drives are high-speed,
random access devices which store data on and retrieve data from an oxide
coated mylar diskette that is 5.25 inches (133.35 mm) in diameter. It pro-
vides a highly reliable and compact solution to problems of low-cost data

storage.

Typically, floppy disk drives are used with intelligent terminal controllers,
microcomputers, word processing systems, data communications systems/ &fror
logging, microprogram loading, and point-of-sale terminals. The unldde
half-height profile of this series lends itself particularly well/ fo /appli-
cations where the absolute minimum space 1s provided. These /applicariong
include mounting under keyboards and CRT's as well as portable mfeTOCompuler
systems. Also, this series allows 2 drives to be placed in the epace of~one
standard height drive, thus doubling storage capacity with no dmcréase in

space requirements.

The 5.25" Slimline” Series disk drives are available in a standztd, high per-—
formance “industrial" version (501, 502, 901, 902) and .a lower cékt/performance
version (501C, 502C). The 5.25" Slimline™ Series disk drives dre fully compat~—
able with the industry standard ANSI interface, and use indug¥ry standard 5.25"
single and double sided diskettes. ’

1.3 PHYSICAL DESCRIPTION

The mechanical components of the drive ®omsist of an aluminum chassis,
on which 1s mounted a spindle and DC spindle’ motor; a stepper motor drive
coupled to MPI's patented split band positigrnier for moving the magnetic head
assembly; a cone/clutch assembly for /céntering and holding the recording
media under operation; and the servo and%ontrol logic printed circuit boards.
Access for diskette loading dis at the front of the drive.

The serles 500 drives are 48 T4 and the serles 900 drives are 96 TPI. All
drives are single or double densfty utilizing state of the art tunnel-erase
manganese zinc heads.

1.4 FUNCTIONAL DESCRIPTION

The /5.25" Slimline™ Series 1s self-contained and requires no operator
intervention during operation. The drive consists of a media-rotating system,
a head-load and pbsitioning system, and a write/erase and read system.

When ‘the freoft door is opened, access is provided for the insertion of a
diskette. (The diskette is accurately positioned by chassis guides and their
backeropdy” Closing the front door activates the cone/clutch system, resulting
it ceumering of the diskette and clamping it to the spindle hub. The spindle
hub 4§ driven at a constant speed of 300 RPM by a servo-controlled DC motor in
a &fosed-loop system.

When the drive is in operation, it is important that the head-to-media rela-

tionship be controlled. This 1s accomplished by the head-load system when the
door is closed. The media is pressed against the lower head from the opposite
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side by a felt pad (in Models 501, 501C, and 901) or the upper head (in Models
502, 502C, 902) with a force of approximately 17 grams. The head(s) is
referenced to the index sensor and the spindle hub.

The recording head(s) is positioned over the correct track by means of a
four-phase stepper motor and direct-drive band mechanism, and its associated
electronics. A one-step movement causes a one-track movement. With this band
positioning system, very high step rates can be accomplished.

When a Write Protected diskette is inserted, the write protect sensor notmally
disables the write/erase circuits 1in the drive. When writing, a 0.013 4inch
(nominal) data track is recorded for a 48 tpi drive, or a 0.00525 inch for a 96
tpi, followed by a tunnel erase which trims the track down to 0.012  inch
(nominal) for 48 tpi or 0.005 inch for 96 tpi.

1.5 SPECIFICATION SUMMARY

This section provides mechanical and electrical &pecifications and
information relevant in understanding the characteristics of the MPI 5.25"
Slimline™ Series Flexible Disk Drive.

72 AN

1.5.1 C;'apacity Specifications (K BYTES) .~

MODEL S4501  50@%501C 502C 901 902
: AN\ T ‘
Single Density (unformatted) .
Per Disk p 125 250 125 250 250 500
Per Track 3.3 3.13 3.13 3.13 3.13 3.13
Double Density (unformatted)
Per Disk 250 500 250 500 500 1000
Per Track  6.25 6.25 6.25 6.25 6.25 6.25
1.5.2 Functional Specifications
Tracks 40 80 40 80 80 160
Track  Densitg (TPI) 48 48 48 48 96 96
Recordigg Density (BPI)
- $1ingd¥ Density 2768 2938 2768 2938 2768 2938
Douwble Density 5536 5876 5536 5876 5536 5876
Atcess Time (milliseconds)
Track to Track 6 6 20 20 3 3
Average (standard) 85 85 272 272 85 85
Average (optional with head
load solenoid) 97 97 N/A N/A 97 97
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1.5.3,

MODEL
Head Settling Time
Head Load Time
Standard

With Optional Read
Load Solenoid

Rotational Speed (RPM)
Average Latency

Transfer Rate
Single Density
Double Density

Encoding Method

Power—Up—Delay

Interfacing

Physical Specifications

Environmental
Operating Temperature

Non—Operating Temperatuzg

Operating ’Humidity
Non-0Operating Humidity
operating Altitude
Non—~Operating Altitude
Vibration (operating)

Efecgrical
BC Power

Power Dissipation

Mechanical
Height
wWidth
Length
Weight

1-5

All 5,25 Slimline” Series Drives

15ms
35ms

Oms
35ms

300 1 1/2z<§§?:~y4f 249
100ms 4 ?,

125K bits/sec
250K bits/sec

_..\S
? 4

FM,MFM,M2FH
O.5sec

Industry/ANSE compatible

DLy Bulb 40°F to 115°F
(4.4°C t5746.1°C)

Wet Bulb 79°F maximum
(26°C maximum)

Dry Bulb ~40°F to 160°F
(-40°C to 71°C)

Wet Bulb 86°F maximum
(30°C maximum)

20% to 80% (non—condensing)

5% to 95Z (non—condensing)

-500 to 10,000 FI(~152.4 to 3,048m)

-1000 to 50,000 FT(-304.8 to 15,240m)

5 to 500Hz, 0.5G for 48 tpl drives
5 to 500Hz, 0.3G for 96 tpil drives

+12vV ¥5%2,0.9 Amp (1.5 Amp surge)
0.2v ripple -

+sv 5 ,0.6 Amp, 0.1v ripple

14W operation; 8W standby

1.70 in.(43.2mm)
5.79 in.(147.1mm)
7.50 1in.(190.6mm)
2.2 1bs.(1.0kg)
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Media Requirements
Diskette
Sectoring

Type

Reliabllity Specifications
MTBF
MITTR
Design Life
Media Life
Media Insertions
Data Integrity
Soft Errors
Hard Errors
Seek Errors

Helad Life

UL and CSA Approved

1-6

Industry Compatible, 5 1/4in.
Softr; 10,16

Single or Double Sided ",
Single or Double Density

9,200 hours (€ 25X duty cycle).'

0.5 hours

5 years

3x106 passes/track
Greater than 30,000
1 per 109 bits read
1 per 10%2/ bite /reed

1 per 108 seeks

20,000 Hoursg Cofitact Time




SECTION 2

INSTALLATION AND OPERATION

21 INTRODUCTION

This section provides mounting information and procedures  negegsary
for proper installation and operation of the 5.25" Slimline” GSerje# Disk
Drives.

2.2 UNPACKING

CAUTION

During unpacking, care mustibel‘exercised
to ensure that all toels awe\nRon-magnetic
and do not inflict damage“to the unit.

As the unit 1s unpacked, inspéet it for possible shipping damage. All
claims for this type of damage should be filed promptly with the transporter
involved. If a claim is filed/for damages, save the original packing mater-
ial. Most packing material gdiay~be reuseable if reasonable care 1s used in
unpacking. If reshipment 1s{pequired, be sure to insert the shipping diskette
that was shipped with the uwnit and close the door. Unpack the drive as
follows:

A. “Remove external packing material carefully.
B. /Remo¢e the drive from the container.
7= C. .RBemove shipping diskette.

D. Ensure that front access door opens and closes, and that the
head-load arm (see figure 4-1) raises when door is opened.

E. Check the control logic and servo PCBA's for loose connectors.

F. Ensure that drive hub manually rotates freely.



G. Ensure that stepper motor/head carriage assembly is not binding at
any point by gently moving carriage back and forth.

2.3 INSTALLATION

Due to its unusually small size and light-weight, the 5.25" Slimline”
Series can be installed or mounted in any convenient location or position.
However, the drive must be installed in a location that will prevent the 1/@
cable from exceeding ten feet in length.

2.4 MOUNTING PRECAUTIONS

Because the flexible disk drive is a precision device in which certatn
critical internal alignments must be maintained, it 18 d{mportant thatdthe
mounting scheme does not introduce significant stress on the drivel In
addition, mounting schemes involving more than two hard mountdng pointe’should
be avoided. Slide mounting generally satisfies the stregs wmounting require-
ments for the drive, as long as adjustable brackets or resilient “ffembers are
used to accommodate tolerances. Figure 2-1 shows all pertinent dimensions for
mounting the 5.25" Slimline™ Series drives.

NOTE

Any - mounting scheme’' in which™the drive
1s part of the structurdl/ dntegrity of
the enclosure 1s not pegidtted.

2.5 DUST COVER

Since the flexible disk drive is not provided with a dust cover, the
design of an enclosure should incorporate a means to prevent direct ingress
of loose items, e.g., dust, paper punch waste, etc.

2.6 COQLING

- _Heat ddisgsipation from a single disk drive i1s normally less than 15
watts /(40 Bru/Hr). When the drive is mounted so that the components have
accese to fregewflow of air, normal convection cooling allows operation over
the specified” temperature range. When the drive 1s mounted in a confined
envircnmen®, air flow may have to be provided to maintain specified air
temperatures in the vieinity of the motors, PCBA, and the diskette,

2.7 CABLE REQUIREMENTS

The electrical interface between the 5.25" Slimline™ Series and the
controller is accomplished by two connectors. The first connector, Jl, 1s a
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36 pin edge connector and provides the signal interface. A slot 1s provided
between pins 4 and 6 for keying the connector. The maximum cable length from
connector to connector should be 10 feet (3 meters). Refer to table 2-1 for
cable connector part number and attachment, and figure 3-4 for dimensions.
Figure 3-2 provides information relative to the connector pin/signal assign-
ments for the 1/0 cable.

The second connector, J2, provides DC power to the drive and is mounted on AtHe
non—component gide of the control_logie PCBA. The drive uses +12v and +3V/DCL
Paragraph 1.5.3 outlines the voltage and current requirements. , The’  recom=
mended mating connector, P2, is Amp P/N 1-480424-0 using Amp pins P/N 6061914

Table 2-1: Recommended Connectors — P1

CONNECTOR
TYPE OF CABLE MANUFACTURER P/N CONTACT P/N
Twisted Pgir, 26 AMP 58371787 | . 1-383616-1
Flat Cable 34 “Scotchflex” 346350001 N.A.

2.8 OPERATIONAL PROCEDURES

The 5.25" Slimline” Serdes was, designed for easy operation with a wide
range of operator oriented applicatiéns: The drive 1s under direct control of
the interface and power sources. No/Bpecial start—-up procedures are necessSary.
Secure both power and I/0 connectdrs prior to loading a diskette.

2.8.1 Diskette'Loading

The disgkette is a flexible disk enclosed in a plastic jacket. The
interior of<fhe jacket contains a liner which is specially designed
to clean, the disk. Figure 2-2 shows the proper way of loading the
digkette into the drive. To load a diskette, depress the latch,
insewt the diskette with the label facing out and close the access
dodt”. This will align the diskette on the drive spindle. The
diskette can be loaded or unloaded with power on and the spindle
Totating. When not in use the diskette should be stored in the
envelope.

2.8.2 Diskette Care and Handling

To get the best performance from your diskettes and to protect the
information you need, it's best to keep to the following rules:
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2.8.3

Return the diskette to 1it's storage envelope whenever it isg
removed from the drive.

Keep the diskette away from magnetic fields and from ferro-
magnetic materials which might become magnetized. Strong
magnetic fields can distort recorded data on the diskette.
Keep diskettes away from telephones.

Replace storage envelopes when they become worn, gracked/or
distorted. Envelopes are designed to protect the/ diskérte,

Do not write on the plastic jacket with a lead perncidyor
ball-point pen. Use a felt tip pen.

Do not expose the diskette to heat orx sunlight{’®r to an
unclean environment.

Head contamination or dirt can damage the disks

Do not touch or attempt to clean the disk/©urface. Abrasions
may cause loss of stored data.

Figure 2-2: Diskette Orientation

Write Protected Diskette

Most diskettes today incorporate a write protect feature so your
system cannot accidentally write over or destroy valuable infor-

mation contained on your diskette.

2-5



The write protect feature 1s deactivated by the hole in the disk-
ette as shown in figure 2-3. When the hole is covered it is write
protected, when the hole is wuncovered writing is allowed. For
write protection, the hole is covered by placing a: tab over the
front of the hole and folding over the tab to cover the rear of the
hole. By rewmoving the tab the diskette can once again be write

ensbled.

A . A

Protect Protect
Tab Notch

Wnite Protected Ufprbtected

Figure 2-3: Write Protectéd Diskette

O




SECTION 3

THEORY OF OPERA&TIOHN

3.1 INTRODUCTION

This section contains information on tlre alsrrzica’ intenfssel /rafser
formatting, and a physical description of tiw .23 Zidmiice Sl i
Drives. The text is referenced to block amd timfmf diflzprems. L rhilgVsertio

The organization of material in this sectior iz s& Frdlomm:

A. The electrical interface requiremermts: beiwesn . the: Adsc sygunen amd
the 5.25" Slimline™ Series Drives.

B. A physical description of the ziesidronics =1 mecBamiias o che
disk drive,

C. Information pertaining to data emcwditd demd azmxawacy..

j.
Table 3-1 1s a section index and lists the tagias dismmeaed md thedr Izzaticn
within this section.

Tabile 3-1:  Sefiion InSax

Topic i Paragzasih

'
4
(8]

Electrical Interface

Physical Description

W
4
Ly

b

L3

Data Encoding and Recovery H

-

32 ELECTRICAL INTERFACE

Interface connections are made thru =Tse zztles, e poeey «able and
sighial or I/0 cable. The following paragraphe wiil diescribe esh Line on the
interface cable. Refer to figures 3-2 and 33 Sar cooawcTtoz pim sewdgrments,
and figure 3-4 for connector dimensions.

All lines on the signal interface are digitsi €Tl amper azlliexias) In nature
and provide either input signals to the drive o2 .buZpuct EZatis @ deiz o the
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controller.

Each line is paired with a ground line. All output lines are open

collector outputs and must be properly terminated at the controller end. The
signal interface cable should be a 36 wire flat ribbon cable no more than 10

feet in length.

3.2.1

——————
——————gm—y

Line Termination

Figure 3-1 is the recommended driver/receiver circuit for all intef<
face signals (connector J1). A signal on an input line will/be
received by a 74LS14 réceiver at the drive and should be driven by
a 7438 driver or equivalent by the user system. Likewlse, an odtS
put signal from the drive will be driven by a 7438 and eghould ke
received by a 74LSl4 or equivalent at the user system.. All “inpuf
signals are terminated directly by either a 150 ohm to 45v ofy a
220/330 ohm resistor network. In multiple drive systems using .d#isy
chain connections, all input lines should be terminated only(&t the
last drive, while in star scheme connections, each individual drive
should be terminated properly.

220 €%

1

3.2.2

FJ ‘ .
> | L |
. . {4
7438 L—-‘IOFT.MAX——-I 330 §2 7aLS14
)l
I %y

Figure 3-1:  Control Signals Driver/Receiver Combination

lopat Lines

Jo multiple drive systems all input lines will go to all drives but
only the selected drive will respond to these signals. A drive can
be felected by a user assigned Jjumper installation in the drive and
by, activating the corresponding Drive Select input lime. Input
841gnal lines have the following specifications:

A. Active or true = logical zero (0.0V to .4V)

B. Inactive or false = logical one (2.5V to 5.25V)

C. Input impedance = 150 ohm or 132 ohm for 220/330 termination.
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CONTROLLER

CONTROLLER
POWER SUPPLY

N
2 SPARE
4
g | DRIVE SELECT 4
g | INDEX/SECTOR
10 | DRIVE SELECT 1
12 DRIVE SELECT 2
14 | DRIVE SELECT3
MPI 16 | MOTOR ON
ggilxl\‘/‘ENCH 18 | JDIRECTION
20 | STEP
22 | JNRITE DATA
24 | WRITE GATE
26 TRACK 00 @
og | WRITE PROTECT
30 |_READ DATA
32 | S'DE SELECT
44 |/BESERVED .
ODD PINS RETURN (DC GROUND)
POWER
42
1 w2V
:ﬂ:tluncu 5 | 12V RETURN
DRIVE . 5V RETURN
4 A“5V

Flgure 3-2:
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3.2.2.1

3.2.2.2

Pnl «12vDC
@@@@ Pin2 12V Return
Pin3 SV Return

Pin4 +5vDC

Figure 3-3: DC Power Connector, J2

wEY SLOT-“—- 03" s 004

T .- e
T s

H—-JLD&ON L‘m 057" HOM

—— e 050" NOM pos

1I%8" 2
POAAD THICKNESS O82 2 O7

Figure 3-4: J1 Connéetor Dimensions

Drive Select 1-4

The DRIVE SELECT Wines provide a means of selecting amd de—
selecting the drives. Four geparate DRIVE SELEC:E Itmexr aT=
provided so that up to four drives may be connected 2z = wingle
controller. Jumpers 1-2, 3-4, 5-6, and 7-8 correspead tx DRIVE
SELECT 1, 2, 3, and 4, respectively. By placing smiy ome -of
these jumpers in each drive, only one drive will bwe melerted
when act¥vating any one of the DRIVE SELECT lines.

whes® the signal level 1s true (low), the disk drive edsrsronics
até activated, the head is loaded, and the drive is cumddtioned
fo respond to step or read/write commands. When the witgnel level
is false (high), the input control lines and output gistus lines
are disabled. A SELECT line must remain gtable in th: wrune {Iow)
state until the execution of a step or read/write zwmmand is
completed.

Motor On

This input is provided to extend the life of the DI mpindle
motor. The motor should be turned off if no activity is awqguiTed
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3.2.2.3

3.2.24

3.2.2.5

3.2.26

3.2.2.7

after 10 revolutions of the diskette. A minimum of 0.5 seconds
is required before performing a read or write after the MOTOR ON
line is activated (see figures 3-6 and 3-8). .

Direction Select

The direction of motion of the Read/Write head is defined 9 the
state of this input line. A true (low) level defines/ditéeifon
as "IN" (towards center of the disk); a false (High)/ Jevel
defines the -direction as "OUT" (see figure 3-5).

Step

A single pulse on this input will move the Read/Wrifte head one
track in or out, dependent on the state of the DIRECTION SELECT
line. The motion of the head is initiated on the trailing edge
of STEP pulse. A minimum of a 0.2 us pulse w¥dth at a maximum
frequency of 333 Hz for 96 tpl (3ms track gd track); 167 Hz for
48 tpi (6ms track to track) should be maintained to assure step
integrity (see figure 3-5). -

Write Gate

When true, this input line\permits writing of data. When
inactive, it pernits transmisiing data to the controller. Allow
a minimum of ] ms after ,drépping WRITE. GATE before expecting
valid READ DAT4A (see figutes 3-8 and 3-10).

Write Data

The frequency{ef”the WRITE DATA is dependent upon tie encoding
schemeé used,| #he density option exercised, and the data pattern
to be written. The write oscillator frequency stability should
be held to 0.1%. The data pulse width should be a minimum of
0.2 us and a maximum of 3.5 us wide. WRITE DATA is effec-
tive when WRITE GATE i1s true. It is recommended that the
leading edge of the first WRITE DATA pulse occur no sooner than
4n1s and no later than 8 us after the leading edge of the
WRITE GATE true signal. The WRITE GATE false signal should
occur no sooner than 4 us and mno later than 8 us after the
last data pulse. (see figures 3-8 and 3-9)

Side Select

This i1nput 1s used to select either, the upper or lower head.
A 35 usec delay should be allowed for the read awmp to recover
after a head select event occurs. Only then will valid data be
present. (For Mcdels 501, 501C, and 901, this line should always
be high.)



Dreve Sevect l

Oetectron

?
S
Out

in I
—] l—: um..}.‘-_..] to Lt mun
03usmin - 0 2usmin
e LIS

L

Ty = € Omsmn for 501V/B802
20 @ ma mie Ygr 501C/8Q2C
2.0 ms min tar 9017907

Figure 3-5: Track Access Timing

sgoon T 1 .

Qeiwe Cetect _—l
o |

Write Gate 11_1

v T
ol
Dara
T L.. 1 ms enen

l— 72 —d

05 s min

T1 « 21 mamin tor $01/302
36 me wun Tor R0VC/B02C
1€ mamin toe 80VACT

TE * Omamin, 36 memin wirm
Ovtwonal Need Loed Somne

Figure 3-6: Read Initiate Timing

3-6




e A S A

1 ! ) 1 i 1
A 8 A A 8 Ly

Resd Data

A - Laading Edge of Bet May Be * 700 ne Feom ux Nomenal Pounion
& — Loading Ecps of Bt Mey S = 400 ra From 1ts sominat Powt.on

Figure 3-7:  Read Signal Timing

Maror Qa

s T
L T2 v1
Step U
—
b 05 soc mun

— y T
e

T1 = 27 memin tor 8017802
BB e min tur BITCBOIC
18 ps min twe DO1/D0T

~

T

TI = Grmemin 26 meomin wm
Onttmnel Haud Lot oswnse

Figure 3-8: WTrite Initiate Timing

3-7



et i 6 e i s F 5 g

o] R R e

3 Sus man Z 40ng L 20

Figure 3-9: Write Data Timing

DC Power l
|

l' 100 my min
Motor On I 1
Drwe Setect I B
—+= }‘ 0 5.1 max
Vatid Tew Q0 and
Wrt Prot Qutout l 1
— 05 s
Vaka fndea
Sector Qutout l H
S ba— 050t man
2
Oreection
] 0 lug min
J—"‘ ;0 2.8 {
Step .
berad ™
" py =
—— -
write Gate N 7 3 10 .-
T ay e ms mn
—— /N A [ O |
Write Data m
ARG\ Y J 1 enec
Vaha Aesa Data w ” i I
f—> T3 :
b= 0.5 sec mif.

T1® 21 w4 min for BONECT
I6 me cin (oF BARCIR02C
38 e min torBofiG?
TT = 4 g mun tor 6Q1/807
20 mae min for 50YC/802C
3 e omin ter 001/8GT7
T3 = O mamin, J6 memn s
Qptonar Mess LAsa S0lenord

Flgure 3-10: General Control Timing

3-8




3.2.2.8

in Use (Alternate Input)

This line is connected to a driver which is reserved for custom
features. '

3.2.3 Output Signals

The control output signals are driven with an open—colieétor L doptal ol

is

capable of s@pking a maximum of 48 ma current at logltal 2éro.

Logical zero is a true state with a maximum voltage Of 0.4V /mea-
sured at the driver. When the line driver 1s in a logical onelor
false state, the collector cutoff current 1is a maximun/ of” 250 uva.

3.2.3.1 Track 00
This output, when true, indicates that ' the Read/Write head(s)
are located over TRACK 00.
3.2.3.2 Index/Sector
When utilizing a soft-sectored diskette, an INDEX pulse is
4 transmitted to the controller onge~&very revolution indicating
the beginning of a track. Lf 3” hard-sectored diskette is
utilized, one SECTOR pulse forwevery sector in addition to one
INDEX pulse per revolution will be transmitted to the con-—
troller. (Reference figufe® 3~11 -and 3-12 for timing) Note
that figure 3-12 1s for 2 16 hard-sector diskette.
LN A S T S
L gl AR U'U'U_U—
=0 Moy 30m -1 ‘-lﬁamf‘ |ZSD'MT62S««.
t 1Bt * 10mg
Figure 3-11. rdex/Sector Timing Figure 3-12: Index/Sector Timing
/ (soft sector) (hard sector)
3.2.3.3 Write Protect

This interface signal is provided by the drive to give the user
an indication that a write protected or read-only diskette
has been installed (see figure 2-6). This output 1s false when
the diskette is not write protected. This line may easily be
used &8 a Disk Installed Indicator, 1f only write protected
disks are used.
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3.2.3.4 Read Data

This output represents digitized data as detected by the drive
electronics. Information transmitted will be in the encoding
scheme used. Pulse width of both clock and data bits will be
1 usec *350 nsec. The leading edge of each READ DATA pulse
represents the true position of the flux transition on the
recording media.

3.3 FUNCTIONAL CHARACTERISTICS

The 5.25" Slimline™ Series disk drives consists of read/write 7afd
control electronics, a speed control servo mechanism, a drive mechanism and_a
track positioning mechanism. The Models 501, 501C, and 90! have one rtead/-
write head and utilize a single sided diskette. The Models 502, 502C& and
902 have two read/write heads and use either a standard two-sided opgreingle
sided diskette. The 5.25" Slimline™ Series can interpret and generatescontrol
signals, move the read/write heads to the desired positiom, and read’and write
data. The stepper motor/metal band actuator moves the’ carriagedassembly to

position the read/write heads on the desired track.

Figure 3-13 1is a functional block diagram of the following mechanical .and
electrical components of the disk drive:

A. }Head positioning control

B. Track 00 sensor

C. Spindle drive control

D. Index sensor

E. Head load mechanism

F. Side selection

G. Data recordling and retrieving
1. <Write protect sensor
2: Write/€rase control
3./ Date recording

4.2 Data reading

7.3+41” Head Poslitioning Control

The head positioning circuit is comprised of a four-phase stepper
motor, a pulley, and metal band combination for converting rota-
tional to linear motion. The pulley/band i1s attached to the head
carriage. Signals from the motor control PCBA drive the stepper
motor which, through the pulley/band, move the head carriage
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3.3.2

3.3

assembly. The motor control PCBA fesponds to signals from the con-
trol logic PCBA.

The four-phase stepper motor operates in a ”two—ﬁhase on” mode for
all series drives. One step of the motor equals a one-track linear
motion of the head(s). This one~to—one ratio results in high posi-
tioning accuracy and high step rates. When positioned at TréK.00
the correct phases on are 4 and 1. To move the head(s) toWward fHe
center of the diskette, with the DIRECTION line high, whé eOfretc
phase sequence is as shown in table 3-2,

Table 3-2: Stepper Motor Phase Sequence

TRACK PHASES ON
00 4 and; 1
01 V and/ 2
02 27and 3
03 3 afhid N
04 G€and 1 -

Track 00 Sensor

The track 00 &ensor &ouprises a light source (LED) and a photo-
transistor positionegfiNon either side of a shutter mounted on the
head carriage assefibly¥. The output of this photo detector comnects
to a conditionin@yeircuit that converts the output of the photo-
transistor to TTL%levels. When the head positioning logic positions
the head over track 00, the output of the conditioning circult is a
low—true logic level on the TRACK 00 interface line. This signal
also inhibits the stepper motor circuitry from responding to any
“step out” command.

Sgindle Drive Control

The spindle is rotated, via a belt, by a DC motor/tachometer combin-
ation. The electronics for speed control takes timing information
from the tachoweter (A), compares it with a reference time (B), and
generates a driving voltage for the spindle motor proportional to
the difference between (A) and (B). When the MOTOR ON interface
line is true the control circuit allows the motor to come up to
speed. The control circuit also includes a section that disables
the motor drive in case of no tachometer output for approximately
150 ms (possible indication of a binding spindle or mutor). The
diskette 15 centered and held on the spindle hub by a clamping
mechanism which actuates in conjunction with the front door.
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Figure 3-13: Fdaclional Block Diagram

index Sensor

The LED and phototransistor in the index sensor photo detector
are mounted gn opposite sides of the index hole in the diskette.
The 4index h¢Ye acts as the shutter. When the light beam from the
LED ~passes  through the diskette hole and strikes the phototrans-—
istor, the output of the phototransistor, through a conditioning
circuit) generates a low true logic level on the INDEX interface
1ipéy” The position ©f the phototransistor is adjustable.

Head Load Mechanism

The head load wmechanism 1s an optional device and consists of a
head load solenoid and a head load solenoid driver. The interface
logic may be connected to energize the solenold via either DRIVE
SELECT or MOTOR ON interface signals. Activating the solenoid
causes the diskette to be pressed against a fixed platen. A
spring~loaded load arm with a felt pad (Models 501, SO0IC, and 901)
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3.3.6

3.3.7

or upper head (Models 502, 502C, and 902) opposite the lower head
will press the diskette against the lower head. This load arm is
lifted when the front access door is opened regardless of the stare
of the solenoid. 1In the standard drive the ‘head(s) 1s loaded
automatically whenever the door 1s closed. '

Side Selection
The Models 502, 502C, and 902 disk drives have two read/write Wedds ;
one on each side of the diskette. Therefore, prior to Athe féad of
write process the desired "side”™ (head) of the digketre Mdsmbe
selected. Interface signal SIDE SELECT controls a decodesisthar
enables the read/write amplifiers for either head zeroNlower
head) or head one (upper head).
Data Recording and Retrleving
The drive uses tunnel-erase head(s). The erase gap follows the
write/read gap in the head assembly. The erase gap erases the edges
of the written track to provide = guard band between tracks to allow
for positioning tolerances among drives. . Tie recording and tretriev-
ing electronics consist of:

A. Write current source

B. Steering circuit

C. Erase driver

D. Read amplifier

E. Differentiatond

F. Cross—over\detector

G+ ODPulse generatorT

3.3.74 Data Recording

To record digital data, current is passed through the winding on
the write/read head core which sets up a flux field across the
write/read gap. This orients the iron oxide particles on the
diskette surface underneath the gap to the same polarity. The
direction of the flux field i1s a function of the polarity cf the
write current. Data is written by reversing the current through
the head. Each flux reversal represents a data bit. The head(s)
in the drive uses a center-tapped write/read winding, where the
current reversal is accomplished by steering the current through
one or the other of the two halves of the winding. Figure 3-14
shows the basic recording technique. The following conditions
must be accomplished by the user before the recording can begin:
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3.3.7.2

A. Spindle speed must be stabilized. This condition will
exist 0.5 seconds after the MOTOR ON command 1s issued.

B. Head/wmedia must be stabilized subsequent to the HEAD LOAD
command. This requires 35 ms in drives equipped with a
head load solencid (see figure 3-10).

C. Head must be settled subsequent to the STEP command (see
figure 3-8).

The preceding conditions may be overlapped. It is recommnendéd
that the first WRITE DATA command be within 4 to 8 microsecomds
after WRITE GATE goes true, and the last WRITE DATA command/ be
within 4 to 8 microseconds before WRITE GATE goes false (seé
figure 3-8).

Data Retrieving

The retrieving (read) electronics comprises thé&/ following
elements:

A. Read amplifier

B. Limear filter

C. Differentiator

D. Cross—over detector
E. Digital filter

F. Pulse shaper

Before reading can heg€lin, several conditions must be estab-
lished by the user syttem. First, the same conditions applic-
able to data recording must be met. Additionally, if the
previous operation was writing, 1 millisecond must be allowed
after termination of WRITE GATE to allow for erase and circuit-
settding time (see figure 3-6). Figure 3-15 shows wave forms in
the ‘read sequence. The head generates a wave form with peaks
correspopding to the flux transitions. This wave form is
amplified, fed through a low-pass filter, and then differen—
tlateds to make the peaks occur at zero cross—over. The read
cigfAdl is next fed to a cross—over detector, which generates a
puise for each zero cross—over. These pulses are fed through a
digital filter which rewmoves false pulses. Finally, the pulse
shaper generates a 1 microsecond pulse corresponding to each
flux transition. This composite read data 1is sent to the user
interface via the READ DATA line.
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Figure 3-14: Basic Recording Technique
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Figure 3-15: Wave Forms in Read Sequence

3.4 DATAENCODING AND RECOVERY
77 This)section provides applications information relevant to the record-
ing and’ reeovery of data with the 5.25" Slimline™ Series Drives. The most
common methods for encoding data are described in the following paragraphs.
Table 33 shows a comparison of these encoding techniques.

NOTE

Timing diagrams (figures 3-16, 3-17, and
3-18) show data as “low true”.
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3.4.1 FM Encoding
FM (frequency modulation) encoding has the followiné Tules:

A. A data bit, 1f it is a "1”, occurs at the center of the bit
cell.

B. A clock bit occurs at the start of the bit cell.

~

o |
Uy UArTT.
I 0 I 1 ‘ 0 | 1 l 1 I

o

BITCELL = Bus

0

Figure 3-16: FM Encoding,

3.4.2 MFM Encoding ' N
MFM (modified FM) encoding hass the following rules:

A. A data bit, Af 1t /is\» 1", occurs atlthe center -of the bit
cell. ‘

B. A clock bit octubs at the start of the bit cell, but only if

no data bit occurred in the previocus bit cell and no data bit
wikl occur in the current bit cell.

e T e
lul'jtjlulljlupl

BITCELL = 4pus

Figure 3-17: MFM Encoding



3.4.3 M?FM Encoding

M2FM (modified MFM) encoding has the following rules:

A. A data bit, if 1t 18 a "17, occurs at the center of the
bit cell.

B. A clock bit occurs at the sgtart of the bit cell, but enly 4f
neither a data bit nor a clock bit occurred in the/ prévitds
bit cell and no data bit will occur in the current' Biy €671,

= 6us - 10us 8us a2 g -—-{

I il g

IR NI PR P BT B D T

BITCELL=4dus

Figure 3-18:  M’FM Encoding

3.4.4 Data Récovery —

Data recovery refers to thé, retrieving of data from the flexible
diskette. The followipgwparagraphs describe the problems associ-

ated with data recoyery" and methods to ensure data reliability.

3.4.41

3.44.2

Bit Shifi

———
Bit shift refers to the displacement of a bit, as detected by ]
the drive, from its nominal position. Several causes of bit
shift are R/W head resolution, media resolution, diskette

speed, variation, and signal-to-noise ratio of read head output.
Anybdata separation technique used must have a read window of at
least 1.5 us to handle this bit shift.

}7'70‘1“0”55

Write Precompensation ” .o =

Certain data patterns cause more bit shift than other patterms.

This bit shift is predictable and can thus be partially compen-—
sated for. For example, 1{f it 18 known that a bit will be
shifted by 500 ns when it is read back, then the bit can be * ,
deliberately written 200 ns early. This would give a bit shift  *%
of about 300 ns when it is read back. This method of reducing e
bit shift is called write precompensation. \
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Bit shift is greater on the inner tracks of the diskette than
on the outer tracks, making write precompensation necessary only
on the inner tracks. Write precomp of 125 to 250 ns should be
used on tracks 18 through 39 for series 500 drives, and tracks
36 through 79 for series 900 drives. Table 3-3 shows which
encoding methods require the use of write precompensation.

3.4.4.3 Data Separation

3.4.5

Data separation refers to the separating of the composire ddra
coming from the drive Iinto separate clock and sepavate datd
bits.

For FM recording, a one~shot data separator 1s quite suffiélent.
For double density recording, a phase-lock-loop (PLL) dafa sepa-
rator should be used. There 1s another method of datz separa-
tion, the digital counter method. This methed ig & very poor
approximation of a PLL. It has a theoretical read,@indow of only
1.0 vs which, as per paragraph 3.4.4.1, is not sufficient to han-.
dle bit shift.

In MFM recording, data bits and clock bits™ are subject to E;;~1
same amount of bit shift. A PLL separépor with a 50X data win- |
dow and a 50Z clock window should be us€d-. - |

In M2FM recording, data bits age subject to.-more bit shift
‘than clock bits. A PLL separator*with a 60% .data window and a
40% clock window should be useds )

Track Format

When determining the tfack format to be used, the following timing
restraints should be Tousidered (see Figure 3-19).

A. Postamble: The postamble period must be at least 3 ms to
allow for spindle speed variationm of *1 1/2%.

B{ Data Gap: The data gap period must be at least 1.2 ms to
allos for tunnel erase turn off time.

2



Table 3-3: Comparison of Encoding Techniques

Encoding Technique FM MFH HZFH
Bit Cell Time 8 us 4 ps WS
Possible pulse spacing L us 4 ps P
X 8 us 6 us s
8 us s
0 ds
Frequency components 125 KHz 125 KHz 1258KHz
of read signal 62.5 KHz 93.75 KHz G35 KHz
62.5 KHz 2.5 KHz
50 KHz
Encoder complexity Simple Moderate Hoderate
Write precompensation needed No Yes Yes
Data separator recommended One-shot PLO (5050 window) PLO(60~L0 viindow)
Data separator complexity Simple Moderate Hoderate
/
L
727

INDEX M

F D {{
TRAGK % A B [ BY E c E 0

A — Postamble D-1D Gap
B — Preamblie E — Data Record
C - {D Record F — Data Gap

Figure 3-19: Typlcal Track Format
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SECTION 4

MAINTENANCE

4.1 INTRODUCTION

This section contains preventive maintenance procedures, cemponent
removal/replacement procedures, and adjustment and measurement précedures.
The material is referenced to drawings located throughout the text, a spare
parts list located in Appendix A, and drawings and. schematide located in
Appendix B. Adjustment procedures will be required if parts are@”changed due to
malfunction and measurements should be made periocdicallly’ to ensure data
quality or if malfunctions are suspected. 1t 1s recommended that a master
alignment diskette be kept and that each alignment be %erified to the master.

Table 4-1: Section Index

Topic —Paragraph
General Information ' 4.2
Preventive Maintenance . 4.3
Recommended Tools and Test Equipment 4.4
Removal/Replacement Procedures 4.5
Adfustment Procedures 4.6
Measurément Procedures 4.7
4.2 GENERAL INFORMATION

The following statements are applicable to all facets of drive
majintenance:

A. Do not remove any components or the printed circuit boards or
connect or disconnect any plugs while power is applied to the
drive.
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B. Component-location instructions are referenced as viewed from the
front of the drive.

C. Female connectors that carry signals internal to the drive slip
over plns of the male connectors. Most of the connectors are
keyed so that they cannot be plugged into the wrong receptacle.
However, they can be inserted upside down. For positioniag
accuracy one side of the female connectors 1s slotted witl /&04
called “windows"” over the pins. Installation instructighé/ &re
given to install the connectors with the window side £facing/ 4
certain directiom, i.e., toward the chassis, away from the cHasSéis,
etc. ’

D. Do not use magnetic tools within the drive.

E. Instructions are given to "remove screws or replace«Bcrews”;
it is understood that flat washers, lock washetfs, and shims (where
required) are also to be removed and, more importantlly, replaced.
It is 1mportant to always replace the exact quangdty of washers

and shims that were removed and in the same orderd

4.3 PREVENTIVE MAINTENANCE

T@e only recommended preventive malnrengnées to ensure optimum per-
formance of the disk drive is periodic cleaning,/of the read/write head(s)
and inspection of the head load pad.

4.3.1 Read/Write Head(s) and Load Pad [nspection

Inspect the load pad (ew \fop head) for excessive oxide, using a
dental mirror,

CAUTION |

Dag not move the upper head arm any
further than i1is allowed by the door In
its open position.

To clean the head(s) use a lint—free cloth or a cotton swab
moistened with either methyl alcohol or 91X% Isopropyl alcohol.
Wipe the head(s) carefully to rewove all accumulated oxide and
dirt. Dry the head(s) using a lint—free cloth. If cleaning the
head(s) does not improve operation, refer to the troubleshooting
section. If head(s) are damaged or worn, refer to the head/car-
riage replacement procedure (paragraph 4.5.13). If head load pad
is dirty or worn, refer to head load pad replacement procedure
(paragraph 4.5.15).
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4.4 RECOMMENDED TOOLS AND TEST EQUIPMENT

The following list of tools and test equipment are recommended for the
removal/replacement procedures and the adjustment and measurement procedures in

- this section.

4.4.1 Removal/Replacement

A.

B.

C.

Wire cutters
Needlenose pliers with serrated jaws
Phillips head screwdriver, No. O and No. 1

Phillips head torque screwdriver, No. 0 set £& 20 inch-
ounces

Ph1llips head torque screwdriver, No. 1{fet to 30 inch-
ounces .

Allen driver; #0, #2, #4, #6

Dental mirror

Nut driver; #2

Bent nose tweezers _—

Slot head screwdriver

4.4.2 Adjustment and Measufement

A. Oscilloscopay~dual trace, with channel “add™ and external
sync capabilirty
Be Read/write (scratch) diskette
Co CE alignment diskette;
MPI P/N 42000-001 500 Series Single Side
42001-001 500 Seriles Dual Side
- 42002-001 900 Series Single Side
42003-001 900 Series Dual Side
D. Phillips head screwdrivers, No. 0 and No. 1
E. Phillips head torque screwdriver, No. 0 set to 2.0 inch-
ounces
4.5 REMOVAL/REPLACEMENT PROCEDURES

The following material gives sequential instructions for removing and
replacing major components of the disk drive. Table 4-2 lists the removal/
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replacement procedures contained in this section. Figures 4-1 and 4-2 are
top and bottom views of the disk drive that identify the components referenced
in the replacement instructions given. The appropriate paragraph should be
referenced and read in its entirety before performing any of these procedures.

4.5.1 Printed Circuit Board Assemblies (PCBA)

There are two printed circuit board assemblies in the 5.257/ 8¥if#
line™ Series. The Control Electronics PCBA is located’ én /t6f/of
the drive and the Motor Control PCBA 1s located under/ the  drivés
To remove the printed circuit boards (PCBAs) proceed as’ folldws:

Table 4-2: Removal/Replacement Procedures

Procedure Paragraph
Printed Circuit Board Assemblies (PCEA) : 4,5.1
Front ;anel Bezel and.Activity LED 4.5.2
Right-Hand Guide/Write Protect Assembly 4,5.3
Left-Hand Guide Assembly ' “ 4.5.4
Cone Assembly 4.5.5
Carrier Assembly 4.5.6
Drive Motor 4.5.7
Track 00 4.5.8
Door Latel Mechanism 4.5.9
Hub, Bearings &nd Spindle Pulley 4.5.10

/ SFepret/ Band 4.5.11
Stleppe® Motor , 4.5.12
Hedd/Carriage Assembly 4.5.13
Ejector Assembly 4.5.14
Head Load Pad 4.5.15




Figure 4-2:

{(TO BE SUPPLIED)

(TO BE SUPPLIED)

Bottom View of Drive
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4.5.1.1 Control Electronics PCBA

To

A. From the top side of the drive remove the I1/0 connector
and DC power connector. g

B. Remove connector P3B (also P3A on Models 502, 502C, and
902) and P2A. Grip the connector not the cables wheén
removing.

C. Remove the-single PCBA screw.

D. Lift the PCBA slightly off the drive and disconnedt
connector P2B from underside of board.

E. Remove the PCBA from drive.

replace the Control Electronics PCBA (perform the" preceding

steps in the reverse order.

4.5.1.2 Motor Control PCBA

To

A. From the bottom of the drive, temove connectors Pl thru P4
(refer to figure 4-2).

B. Remove the four PCBA screwsh
C. Remove connector PS:
D. Remove PCRBA from dwive.

replace the Motor Certrol PCBA perform the preceding steps

in the reverse orden. Reference figure 4-2 for connector
orientation. .

4.5.2 Froni

Panel Bezel and Activity LED

To replace the activity indicator it is necessary to remove the

bezelk

. To remove the bezel proceed as follows.

Open door to free bezel.

Remove the Motor Control PCBA (refer to paragraph 4.5.1.2).
Remove the four screws (two from each side) which secure
bezel to drive. ©Note that the metal screws go in the bottom

holes.

Pull bezel forward and remove from drive. Do not lose the
two shims from each side of bezel.

Remove the female connector from the activity LED.
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To replace the bezel perform the preceding steps in the reverse

order.

; 4.5.2.1 Activity LED Rer

To replace tk. .vity LED proceed as follows. Figure 4-3
shows the activit: adicator mounting hardware:

A.

B.

Remove beze. (refer to paragraph 4.5.2).

Remove connector from LED.

Loosen activity indicator ring around activity Andi€ator
clip and pry off.

From the front of the bezel, press LED out of afe holder.
This removes the LED. ‘

4.5.2.2 Activity LED Installation

To install the activity LED proceed as feollows:

A,
- ’..
g B.
- C.
D.
E.

Perform the steps in paragraph 4.5.2.1.

Press LED into clip in begel from rear of bezel until it
snaps in.

Hold LED clip with fi¥figers and fit ring over rear part of
clip. Press ring dmtil it is flush against bezel,

Fit female conmector over LED leads with green wire
connected tof longest LED lead.

Tnstall bezel to drive chassis and guide assemblies (refer
to paragrdph 4.5.2).

4.5.3 Right-Hand Guide/Write Protect Assembly

The write protect sensor is an integral part of the right-hand

guide.

To remove this assembly proceed as follows:

A. PFrom the bottom of drive, unplug the connector to the write
protect sensor (refer to figure 4-2).

B. Remove the screw which secures the right-hand guide to the
bezel.

C. Remove the two (2) screws holding the guide to the drive
chassis.
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Activity Indicator

F‘

Activity Indicator Clip

N

MO NN

Activiry JIndicator Ring

Figure 4-3: Activity Indicalor AssemiBly
The guide 1s now free of the dri¥e assembly. Retrieve the
bezel/guide shim.
Unplug the connector from the“write broteg; LED.

Remove the wires frow the connector and replace the guide/-
write protett assemblyd

To replace the. right“~Hand guide‘ assembly perform the preceding
steps A. through F./Inthe reverse order. Be sure that:

A.

The windows 1in the write protect LED connector face toward
the guide, when installed, and the green wire goes to the
longest LED lead,

Wires to the write protect LED are routed through the guide
and pressed firmly into the connector contacts.

2 A5.4 lLel-Hand Guide Assembly

To remove the left-hand guide assembly proceed as follows:

A.

Remove the Control Electronics PCBA (refer to paragraph
4.5.1.1).

Remove the screw which secures the left-hand guide to the
bezel.

Remove the two (2) screws holding the guide to the drive
chassis.



4.5.5

4.5.6

D. The guide is now free of the drive assembly. Retrleve the
bezel/guide shim.

To replace the left-hand guide assembly perfofm the preceding
steps "A" through "D in the reverse order. Ensure that the

ejector spring is positioned properly on the guide.

Cone Assembly

The cone assembly fits within the drive spindle assembly /and 45
attached to the carrier assembly. To properly remove the cone {the
carrier assembly must be removed. Follow the instrucrions givers in
paragraph 4.5.6, steps "A" through "J” only, to rtemove the Qarrier
assembly.

To replace the cone assembly perform the steps listed,n paragraph
4.5.6 in the reverse order starting with step "J7.

Carrier Assembly

The carrier assembly 1lifts the cone fromAthe spindle and the upper
arm from the disk media whenm the ‘doors %5, opened. To remove this
assembly proceed as follows:

A. Be sure the door is ‘closed.

B. Remove the Control Eleceronics PCBA (refer to paragraph
C4.5.1.1).

C. Cut the tile-wrap, #sbich secures the harness to the carrier
assembly.

D. Unscrew the \r¥ght-hand guide and unplug the write protect
sensor assembly (refer to paragraph 4.5.3).

E+. TRemove the two (2) screws from the rear of the carrier
assembly which secures the carrier to the drive chassis
moynting posts.

F. o Remove the bezel (refer to paragraph 4.5.2).

¢. Remove the door button and spring (refer to paragraph 4.5.9).

H. Move the head/carriage assembly to the inner most track.

I. Lift the carrier assembly up slowly while gently turning the

front of carrier toward the location of the right-hand guide
until it is free of the head/carriage assembly.

4-9
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CAUTION

Do not 1lift the carrier straight up. The
upper step of the upper head arm rests on
top of the carrier assembly. Lifting
carriage straight up may damage the head
agsembly.

Remove the snap ring from the top of the carrier to remdve
the cone assembly and head 1ift mechanism.

Remove the index sensor, pressure pad, ejector latch’ release,
and both carrier hinges.

The carrier is now free.

To install the carrier assembly perform the praceding steps in, the
reverse order. Ensure that the head carridge“moves freely before
tightening the screw securing the carrief Natsembly to the drive.
) .

4.5.7 Drive Motor (Belt Drive)

To remove the drive motor, proceéd’las follows:

A

B.

c.

Da

Remove the drive belr.

Remove the two (2) drive motor mounting screws from the
bottom of the drdve«Chassis. .

Cut tie wraps holding drive motor wires in harness and remove
conmnector from the motor control PCBA.

Drive motor is now free.

To replace(the drive motor proceed as follows:

A

Mcunt motor so that motor wires exit the motor toward the
center of drive chassis.

Be sure that the wire harness is not pinched between ‘the

motor and the chassis and ipnstall and tighten the two motor

8CTews.

Plug the drive motor connector into the motor control PCBA
and tie wrap motor wires into wire harness.

Install drive belt.



as

4.5.8 Track 00 Sensor
To remove the track 00 sensor proceed as follows:
A. Remove the connectors to the sensor and LED.

B. Remove the screw holding the sensor assembly to the drive
chassis.

C. Sensor is now free.
To replace the track 00 sensor perform the preceding steps /in phe
reverse order. Do not tighten screws until adjustment procedlifes
referenced in Table 4-3 are performed. Note that when rephacing
the connectors, the green wire goes to the longest lead of .fhe LED
and the black wire goes to the longest lead of the sensor.
4.5.9 Door Latch Mechanism
To remove the door latch mechanism proceed as follows:

A. Remove bezel (refer to paragraph 4.5.294

i B. Slide door latch from carrier. Eer careful not to lose the
spring and washer.

To replace the door latch mechanisd” perform the preceding steps in
the reverse order. B )

4.5.10 Hub, Bearings and Spindle-Bllley
To remove the-spinAIQ pulley proceed as follows:
A. Turn drive up side down and remove the spindle drive belt.
B. ~Kemove the spindle pulley mounting screw.

C. The spindle pulley is now free. Be careful not to lose the
waghers located between the spindle pulley and bearing.

To reguove the hub complete the preceding steps then proceed with the
fodlowing:

A. Remove the bezel (refer to paragraph 4.5.2).

B. Position the head/carriage assembly to track zero (extreme
rear of drive).

C. Carefully 1ift the carrier assembly while pulling up on the
hub until the hub shaft clears the spindle bearing.



3

NOTE

The band mounting clip hole is offset.
Install the clip so that the part which
extends over the carriage assembly is
resting on it.

Hold band firmly against head/carriasge assembly and” install
screw in front of band but do not tighten.

Pull band tight (about 4 1lbs) against head/carriage assembly
and tighten screw in front of assembly. }M6Ve carriage for-
ward and backward; ensure that there_, s no band crinkle
(uneven tension) and there 1g nd contact wWith chassis.

NOTE

Band can be tensioned by inserting a bent
paper clip in the holie’at the front of the
band and then pwulling to remove band
slack.

Tighten the” Bard/pulley screw.

Screws should be tightened with torque screwdriver to 35 inch~-
OUTICES

4.5.12// 8lepper Motor

To @emove the stepper motor proceed as follows:

oy A

Remove the Control Electronics PCBA (refer to paragraph
4.5.1.1).

Remove the front stepper band screw.
Remove the band/pulley screw.
Unplug the motor from the motor control PCBA.

Remove the two stepper motor screws from the bottom of the
drive chassis.
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4.5.15

Remove ejector latch release (if necesgary) from carrier by
removing screw and sliding latch release off carrier assembly.

Remove ejector from drive chassis by remo%ing the screw and
1ifting ejector and spring off the drive chassis mounting
poste.

To replace the ejector assembly, perform the preceding stepsg/if
the reverse order. Be sure ejector epring is tensioned /when
installed. -

Head Load Pad Assembly

To replace the head load pad assembly in Model 501, 501C_£{&nd 901
drives, proceed as follows:

A.

Manually position head/carriage assembly all th€ way to the
rear of the drive (Track 00); be sure to pysh carriage not
the upper arm.

Open door.
Grip upper arm.
With bent npose twaezers, &queeze’ the plastic pleces of the

head load pad which protrude thHTough the upper arm and press
until it drops out of the upper arm.

To replace the pad assembly protéed as follows:

Al

Hold pad assembly &3th bent nose tweezers centered underneath
hole in upper arazh

Close door.

Press lightly on upper arm to engage pad assembly; remove
tweezers.

Press on upper arm until pad assembly snaps into place.

CAUTION

Do not move the upper head arm any further
than 1s allowed by the door im its open
position.






With power on loosen the stepper motor mounting screws on
bottom of drive and rotate the motor so that the "cat's eye"
pattern appears omn the scope and adjacent lobes are within
70 amplitude. Tighten mounting screws. Command a return to
track 00 and then step back to track 16 for series 500 or 32
for series 900 drives to verify proper alignment. Command a
seek to track 32 for series 500 or 64 for series 900 drives
and then step back to track 16 for series 500 or 34/for
series 900 drives to verify proper alignment. ;

4.6.2 Index-To-Data Alignment

To perform the index-to—data alignment perform the followidg steps
in the order listed:

Verify the radial-track alignment (refer to pagdgraph 4.6.1)
then move the head to track 0l.

Set the oscilloscope to 200mV/cm; S0us/divdsion.

The index sensor mounting screws are, located at the bottom of
the drive in the recessed area.  lLobsen the two screws and
slide the sensor such that the ,0osgilloscope pilcture shows a
data pattern starting 200 +75 mitroseconds from the start of
the trace.

Using a 20 Inch-ounce tofgue screwdriver, tighten the screws -
carefully so that no wygriatioms in the oscilloscope display
occur.

4.6.3 Track 00 Sensor Aliggment

To align the tralk<~00 sensor perform the following steps in the
order listed. ' ’

Apply power to the disk drive and select drive.
Verify the radial-track alignment (refer to paragraph 4.6.1).

Connect channel A probe to connector J4-7 of motor control
PCBA; set oscilloscope trigger to INTERNAL/AUTO.

Loosen the track 00 sensor mounting screw and adjust the
sensor for the conditions 1in steps "E” and "F" following.

When the carriage 18 positioned over track 00, 0]l and 02, the
signal at J4-7 should be at 0.5 volts (maximum).

Command a step-in to track 03. Signal at J4-7 should go to
+4 .0 volts minimum. ‘

Tighten the sensor mounting screws.
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2. Replace the ejector and ejector release mechanism.

4.7 MEASUREMENT PROCEDURES

The following 1list of measurement procedures should be made periodi-

‘cally to ensure data quality or if malfunctions are suspected:

A. Compliance Measurement

B. Erase Measurement,

C. High Frequency Playback Measurement

4.7.1 Compliance Measurement

To measure compliance perform the following steps ~Ii0 the order

listed:
A. Apply power to the disk drive and select drive.
B. Step head(s) to track 39 in series 500, drives and track 79 in
series 900 drives.

. ’ C. Write a IF pattern (62.5 kiléhertz) on the entire track.
. D. Connect oscilloscope probes, to“TP2 and TP3 as in the radial-
- track alignment procedure, psragraph 4.6.1.

E. Apply a 15 gram load,to **he upper arm directly above the load

pad. If the awplit§dt,observed on the oscilloscope increases
by more than 10%Z &ffewdrive has poor compliance.

»4.7.2 Erase Measuremendt

To measure the effectiveness of the erase, perform the following
steps dn the order listed.

.2

B.

Apply power to the disk drive and select drive.

Step the head(s) to track 32 in series 500 drives and track
64 in series 900 drives.

Write a 1F pattern (62.5 Kilohertz) on the entire track.

Connect oscilloscope to TP2 and TP3 as described in the
radial-track alignment procedure, paragraph 4.6.1.

Connect a jumper from ground to gate U7 pin 7.

Step back and forth across track 32 for series 500 drives and
track 64 for series 900 drives for about 15 seconds.
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