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SECTION 3

THEORY OF OPERATION
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3-1. CONSTRUCTION AND FUNCTION

3-1-1. General Block Diagram

-

READ DATA = o
w§§i§ A File protect sensor
SIDE QN — : ] )
sBEcr ™ circuit ‘ File protect senscr LED
Indi- ~ —Disk S
WRITE DATA ———e cotor ™ /7—
Eb, RS Index sensor
i : Index sensor LED
1 . ~ ‘\ e .
| / A Spindle motor
] -
!
DRIVE |
SELECT 0v3 — | ‘
I
i -
WRITE GATE ————m 1 h’
MOTOR ON  ~——of + b G———
STEP e
Servo b :
DIRECTION — ; ;
SELECT circuit S |:
Control S
IN USE or ontro : A ]
HEAD LOAD circuit Magnetic head A A
Head load solenoid -- I
TRACK 00 = Track 00 sensor
INDEX —— _ ,
READY Stepplng motor
WRITE p—
PROTECT
+12V,+5v, 0V

(Fig.301) General block diagram
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3-1-2. Mechanical Section

Since the disk is a flexible recording media made of mylar film base

and data interchangeability between disks and FDDs is required, the
mechanical section of the FDD uses precision parts and it is also
assembled with high precision. For this reason, only trained technicians
can handle the internal mechanism. Never apply excessive impact nor

drop the FDD down on the desk. '

Thé mechanical section is constructedi with framé, éoor mechanism, disk
clamp mechanism, disk rotation mechanism, magnetic head and carriage,
h;ad Yoad mechanism (or CSS mechaniém)( head seek mechanism, various

detection mechanisms, etc.
(1) Frame -

The main structure for mounting the various mechanisms and printed
circuit boards. The frame is made of aluminum die cast to maintain
the stability of the FDD in strength, precision, durability, and

expansion coefficient.
(2) Door mechanism and disk clamp mechanism

The door mechanism is constructed with the main parts of set arm which
forms the structure for installing the disk on the spindle; other parts
of front lever, clamp arm, etc. The set arm is sttacHed to the rear

of the frame with leaf springs and on the tip of the set arm a collet,
which forms the disk clamp me;hanism, is attached.

When a disk is inserted and the door is closed, the tip of the collet
is inserted in the central window of the disk and the window area is
depressed to the spindle so that the center of the disk is clamped in

the correct position along the outer circumference of the collet.

(3) Disk rotation mechanism
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The disk rotation mechanism comprises DD motor Ass'y which includes
spindle. - ‘ 4 o

The DD motor is an outor-rotor type DC brushless motor which has the
long life of 30,000 hours or mere in centinuons:rotetion. |

The rotational speed is 300rpm (or 360rpm) and malntalns stable rotat-
ional speed against load varlatlons and env1ronmental changes. This is
achieved by a feedback 51gna1 from the 1nternal AC tachometer.

The precisely combined collet and splndle are aitached at the correct
angle to maintain the center position correctly without damaging the
center hole of the disk and so as to make the head be in contact with

disk at the correct angle.

Magnetic head and carriage

Erase gaps
Read/write core :

=g Rotational direction
of disk

‘Read/write gap _ Erase cores

(Fig.302) External view of magnetic head core

For single sided FDDs, the external view of the maénetic head is button
shaped and it is mounted on the carriege so that it is in contact

with the SIDE O (the buttom siae when‘the‘?DD is placed horizontally)
head window area of the dlsk - ST N

For double sided FDDs, both the SIDE l head and the SIDE 0 head are
special flat type supported with the glmballed mechanlsms. " The two
magnetic heads are mounted accross the disk onvone carriage.

In both types of head, the surface is designed for minimum disk wear
and maximum read output. The head itself is a long life type for
improved head wear. Each head is constructed Wlth a read/write gap
used for data reading and data writing and two erase gaps to erase the

recorded track edge immediately after the recording (tunnel erase).

The magnetic head and the carriage on which the head is mounted form the
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core section of the FDD and is specially assembled with high precision.

(5) Head load mechanism or CSS mechanism

The head load mechanism is used for models with head load solenoid and
the CSS mechanism is used for double sided CSS model without head load
solenoid. Neither of these mechanisms are used for single sided CSS

model.

The head load mechanism functions to make the head in contact with the
disk when only required so as to reduce disk and magnetic head wear.
This mechanism is constructed with head load solenocid, arm lifter, etc.
For a single sided FDD, the head pad attached to the pad arm of the head
carriage is depressed against the SIDE 1 of the disk with appropriate
pressure and the disk is held with head and head pad. For a double
sided FDD, the SIDE 1 head is depressed with appropriate pressure
instead of the head pad, as well as the single sided FDD.

In‘the CSS model, the magnetic head is always in contact with a disk

as far as the disk is installed. 1In order to elongate the disk and
head lives, it is required to make the disk rotate only when it is
necessary. The CSS mechanism (double sided) is constructed with a CSS
Ass'y which is designed to protect the contact of SIDE 0 and SIDE 1
heads when the»front_Levér is closed if a disk is not installed. For
the purpése of protecting.the head beeing cought and damégéd by the
head window edge during disk insertion and ejection,\the head protector
to 1lift up the jacket a little is equipped to the CSS Ass'y. The head

protector is also used in the models with head load solenoid.
(6) Head seek mechanism

The head seek mechanism gdnsists mainly of stepping motor with a capstan
‘(pooly), steel belt (band), guide shafts, and carriage. The carriage

is connected to the capstan of the stepping motor through the steel belt
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and is slided along the guide shafts.

The stepping motor rotates 2 steps (3.6°)vfor 48tpi and one step (1.8°)
for 96tpi per one track space. To impro&e the contiﬁuity of the

head seek operation and precision of head positioning, hybrid type
4-phase stepping motor is adopted. This special moébr is driven in

a unique manner which brought a success in reduc1ng the head ratiation

and to obtain a hlghly prec1se p051tlon1ng.

The parallelism and the dlstance between the.shafég and the center

line of the_dlsk, and shaft and disk themselves are preCLSely machined.
Also the thermal expansion of the frame, steel belt, carriage, etc. are
taken into consideration in the process of design so that they are

mutually offset with the expansion of the disk.
(7) Detection mechanisms
(a) File protect detection mechanism

This mechanism is constructed with an LED and a photo-transistor to
detect the existence of the writé enable notch of the'disk jacket.
When a disk with the notch covered is installed and the light pass

for detection is disturbed, no write or erase current will be supplied
to the read/write and erase heads and the recorded information on the
disk is protected from an erroneous input of a write command.

The LED is mounted on the PCBA DD motor servo and the photo-transistor

on the PCBA front OPT.
(b) Track 00 detection mechanism

This mechanism is constructed with a photo-interrupter for detecting
the outermost track position (track 00) of the head and the track 00
stopper which is attached to the rear side of the head carriage.
Inside tracks from the track 00 on the disk are used. Even if an
erroneocus step out command is input ﬁrom the track 00 position, the

command will be ignored by the internal circuit of the FDD.
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(c)

"If the head moves out from the track 00 by some reason (such as

impact during transportatiqﬁ), the head carriage strikes the track 00
stopper to protect the head from moving out of the returnable range
at a next powef on. '

wheh step-in commands are inpdt.from the innermost track, the head
seeks toward inward and stops wiﬁh an appropriate space left against
the head window edge of the disk. 1In order to recalibrate the track
from this position (returning operation to the track 00), it is
required.to input the step—out.commands with several additional steps

to the maximum track number.
Index detection mechanism

LED and photo-transistor for the detection of the index hole are
located at the index window area of the disk jacket.

The LED is mounted on the PCBA DD motor servo and the photo-transistor
on the PCBA front OPT. The index hoie will be detected along the

rotation of the disk.
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3-2. CIRCUIT DESCRIPTIONS

The electronics of the FDD is constructed with three sections which are
read write circuit, control circuit, and servo circuit. Read write
éircuit and control circuit are mounted on thg PCBA MFD control, and servo
circuit is on the PCBA DD motor servo.

3-2-1. Read Write Circuit

The read write circuit is constfucted with_read circuit, write circuit,
and low voltage sensor. They afe mostly packed in a read write LSI
(bipolar) . ' ‘ A

Fig.303 shows the block diagram.
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(1) Read circuit

The read circuit consists of pre-amplifier, low pass filter, differenti-
ation amplifier, peak detector, time doméin‘filter and read gate
(output driver). ‘

In read operation, the‘minute voltaggrindqceé by the :ead/writehhead is
amplified about 30&3 by the pre-amplifier which. is constructed with a
video band differéntial amplifier. Undesirable high fregquency

noise is eliminated by the low pass filter (L2,L3,C28,etc.) and the
read signal is supplied to the differentiation amplifier (R1,02,L1,C20,
etc.) . : : ) S e e

The differentiatioﬁ amplifier phase—sﬁifté the peak position of the
reproduced waveform to the zero cross péint, and at the same time,
further amplifies £he signal about 20dB with the most appropriate
equalization. The peak detector which is -constructed with .a comparator
converts the differentiated output into a square wave.

The time domain filter eliminates a virtual pulse caused by the saddle
in the low frequency area (lF area, 62.5KHi,approx. for models A v F,
and 125KHz for model G) at outer tracks. The time domain filter is
constructed with two edge detectors, 2.4psec, delay single shot (LSI
pin 7, RA9, C23), data latch, and lpsec data single shot (LSI pins 8
and 9, RA9,C24). _ ' '
Then the signal is output from the FDD through the read gate, U7 (pins

4 v 6, output driver).
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Magnetization
on disk

—
—

| —=l—=] —= I~

\\\\thoulder 1/)/“\\ //“\\\‘
5V
\\u// ‘\\\\J// approx.

N
ANYVANYAN
/ N/ approx.

Saddle

Differentiation \ //r\\ //ﬁ\\//ﬂ\\
amp.output '
(TP9) \/\/ \/

—]

Pre~amp.output

/
(TP7) \/
N\

\

Py

Pre-amp.output ;4(//

(TP8)

5V,approx.

Zqu—crbss point

Differentiation ' //ﬁ\\//ﬂ\\ Z/’
amp.output \\J// \\v/f\\'//. 5V ,approx.

(TP10) \/\/
Peak detector — '
output in U9 _—_l_ma______r_——-—_——TA ] ] vl___

e

(Fig.304) Read amp. and peak detector waveforms
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Virtual pulse (drop-in)

Peak detector
output in U9

Edge detector #1 ' |
ouggutgizcugr __J] _j; ”;_, Jl, ' ﬂ : ﬂ ” . n

2.4ys,approx.

2.4 del S.S.
o] ozipui :x}']) U9 _ - l_.' U m__.l ) U

Data latch output
in US I l J L |

Edge detector #2 ot o :
ouzguteisbugr ‘._ﬂ — n : Il n,. 4“ J] AJW

T;;i)data (RD) 4}1 r] er rl f?, rw# Ar]

lus,approx.

(U7, pin 6) , j--] U U U U U

(Fig.305) Time domain filter and read gate waveforms
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(2) Write circuit

The write circuit consists of write power gate (with side selector),
select gate, data latch, write driver, and erase driver.

The write power gate output (COMO or COMl) becomes high voltage wheﬁl
the Qriﬁe gatéﬂéigﬁél 5£ thé efasergaté siénal is TRUE (HIGH level).
These signals are generated by the write/erase gate in the control

circuit when all of the following three conditions are satisfied.

(a) The file protect sensor detects the notch of the disk jacket (write

enable condition).
(b) The WRITE GATE input signal is TRUE.

(c) MX strap is on or the DRIVE SELECT signal is TRUE (LOW).

The write power gate output is supplied to the common terminal of the
head through the dicde switch. Table 301 shows the output voltage of

“the write power gate in various operations.

Conditions Write power gate output voltage
: COM O (for Side 0) COM 1 (for Side 1)
Side 0 write operation High Low
Side 1 write operation Low High
Side O read operation Middle Low
Side 1 read operation Low Middle
High: 10.5V,approx. = Middle: 4V,approx. Low: OV, approx.

(Table 301) Write power gate output voltage

The erase gate signal is delayed appropriately against the write gate
signal. Since the erase gap is about 0.85mm (FD-55A " F models) or
0.585mm (FD-55G model) behind the read/write gap, it is necessary for
‘the erase driver to delay the write gate signal so that the written

data is completely trimmed by the erase head (tunnel erase). The
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tunnel erase produces a guard band between the tracks preventing
deterioration of the S/N ratio resulting from a off-track (positioning

error). It also ensures disk interchangeability.

The WRITE DATA input pulse is latched by the data latch. And
appropriate write current is supplied to the read/write head by turning
on and off the two write drivers alternately.  When the write driver is

active, no read data pulse is generated by the read circuit. -

WRITE GATE input ]

5
Erase on delay ’ ' Erasg ggf
elay

Write gate (WG)

(U9, pin 16) . A-l_______,__.
Erase gate (EG) o
(TP2) -—-———-'J S l"

SIDE ONE SELECT _‘] - B § ) } [:

N

WRITE DATA U U U UUvu vy U
Data latch output L J 1 J l_J -l_J I
Write driver output P\

(U9,pin 21 or 22) Avf :

Write current __/_\ / \ W

Magnetizatiggsin 4]‘1 | | 11 EZ%Q%%/ 4

Magnetized
previously

(Fig.306) Write circuit waveforms
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(3) Low voltage sensor

The low voltage sensor is equipped to protect the FDD from erroneous
operation due to the internal circuits construction of the FDD during
unstable state of the supplied voltage such as at power on or off.

The output of this sensor is ANDed to all the output drivers of the FDD.
Therefo;e, in the unstable state of +5V and +12V power when the internal
logic of the FDD does not function normélly, it protects erroneous
operations of write driver and erase driver, erroneous signal output

to the host system, and etc.

Power on Power off

Py
+5V power ///;? 3.4v4 .4V 3.4nv4 .4V

Low voltage sensor
output

(U9,pin 17) . L~

. Note: Dotted line shows the LVS input pin 34 of U6, control LSI.

- {(Fig.307). Low: voltage sensor waveforms
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3-2-2.

Control Circuit

The control circuit consists of gates, detectors, and the stepping
motor control circuit. The gates are drive select gate to determine
the drive select condition, head load gate to detefmiﬁé the head load
condition (with head lcad solenoid models), spinale motor gate to
determine the rotational condition of the spindle motor, write/erase
gafe to control the actual write operation, etc. The detectors are
index/sector detector, track 00 detector,ufilé pfotect dé£éc£or, and
ready detector. The former three detectors (photo-transistors) are
mounted on the PCBA front OPT and the transport frame. And

the other circuits are mounted on the PCBA MFD control (mostly packed
in a control LSI (CMOS)). o ‘¥/%; ;

Fig.308 shows the block diagram.
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Drive select gate classifies the external input signals into several
functions and transmits them into the control LSI.

The sclection of straps (short bars) determines the select condition
of the drive, head load and spindle motor operating conditions, and

turn-on condltlon of the front bezel indicator. Refer to items 1-11

and l 12 of the Spec1f1catlon as to the detailed function of each strap

The head load gate, adding the pre-ready condition to the selected head
load command by the drive select gate, turns on the solenoid drivér.

The head load gate also trlggers the internal over- drlve tlmer
constructed with a re- triggerable « counter and maintains the over-drive
circuit on for a determined perlod (26msec approx.). During this period,
+12V power is applled to the head load solen01d to execute the drawing
action of the solenoid stably._;

To protect the head positioning error by the 1mpact of the head loading,
the stepping motor is also over-driven. After the completion of the
over-driving, both the head load solenoid and the stepping motor are

maintained by +5V power to minimize the power loss.

The write/erase gate judges the FDD whether it can ‘execute write
operation or not and issues write gate and erase gate signals for the
write circuit. A specified delay time is established in the erase

gate signal by an internal counter (refer to Fig.306). "

The ready detector consists of speed detector, pre-ready latch, and
ready latch. The output of the speed detector which is constructed
with a re-triggerable counter becomes always TRUE (HIGH) when the
rotational speed of an installed disk (soft sectored) is more than
50%,'approx. of the rated speed. - The pre-ready latch detects the
first index pulse (pre-ready condition) after the speed detector
detects the 50% of the rated speed. The output of the ready latch
becomes TRUE (HIGH) when the second index pulse after the 50% of the
rated speed, then the READY condition is informed to the host system
through the output driver, U2 (pin 1 ~ 3).
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Rotation starts

Disk speed : ———’””—_—_’___ﬂ_,_————*"' Constant speed

Index sensor output | I ' l| J] ﬂ
(TP4) : : . .

Speed detector

output in U6 _1_J ' : I_l

Pre-ready latch

output in U6 Pre-ready state
Ready latch output 600msec  Max.

(U6, pin 12)

Ready state

READY signal

800msec ,Max.

R B A

+—== Head load enable

(with head load solenoid
model)

(Fig.309) Ready detector waveforms

Stepping motor contrcl circuit is constructed with direction latch,
internal step pulse generator, shift register, phase drive selector,

. overdrive timer, etc.
Direction latch is a circuit to- sample and hold the head seek
direction designated by the DIRECTION SELECT signal at every inpuﬁ
of the STEP pulses. | '
The internal step pulse generator is constructed with a counter and
a pulse generator. The counter is triggered at the trailing edge
of the STEP input pulse, and the second internal step pulse is
generated with a delay of 3msec, approx. from each STEP input pulse by
the pulse generator. The internal step pulse generator functions only
in a 48tpi FDD. It makes the stepping motor rotate for 2 steps (3.6°)
in response to one STEP input pulse. In a 96tpi FDD, the stepping
motor rotates for one step (1.8°) in response to one external STEP

pulse.
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Outputs of the direction latch and the internal step pulse generator
are input to the shift register ana phase drive selector, and ihey '
are converted to the appropriate timing signals for uni-polar one-phase
drive (partially 2-phase drive) of the 4-phase stepping motor. These
phase drive signals are supplied to the stepping motor driver, U8
(output pins 10 v 13). In order to improve the torque margin in the
seek operation, partially 2¥phase d;ivevperiod is provided by the

phase drive selector only in the"initialistage when the drive phasé

is changed. s | CoT Za ol

The output from the internal step pulse generator is also supplied to
the over-drive timer constructed with a re-triggerable counter. During
the active period of this timer (75msec,appfox.), +12V power is supplied
to the stepping motor coils throughﬁéhé ove£¥drive circuit (Q3) to
produce enough torque required for the héad seek and the settling
operations. After the completion of the settling, only +5V power is
supplied to the stepping motor through the diode, CR3, which.minimize
the power loss by supplying only the required torgue for the holding

of the stop position. By the above consideration, heat radiation from
the motor is depressed to the minimum level and the stepping motor

power consumption of 0.25W, approx. at the :stop condition is achieved.
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DIRECTION SELECT

Step-out

‘L Step-in

L

n

STEP

Direction latch output
in U6

== =5

48tp1 FDD:

Internal step pulse gen.

s

| 1

.

Second step delay

3ms,approx.
11

||

»

75ms,

approx.

output in U6

Overdrive timer output

Overdrive
operation

(U6,pin 19)

Motor driver inputs
PHASE A (U8, pin 4)

|
Bl
//

N —

.

PHASE B (U8,pin 5)
(TP3)

PHASE K (U8,pin 6)

T

4%

N

L

"

JZZ%Z%237234

7 77
VA7)

PHASE B (U8,pin 7)

96tpi FDD:
Internal step pulse gen. J
output in U6

tl

tl

|

Ay

t2

75ms, approx.

l %

Overdrive timer output

[

]

(U6,pin 19)

Motor driver lnputs

PHASE A (U8,pin 4) E
PHASE B (U8,pin 5)
(TP3)

PHASE X (U8,pin 6)

)y

PHASE B (U8,pin 7)

Vi 77

t2

tl:

£2

Second step delay (3ms,approx.)

{C

in

R

t2: Partial 2-phase magnetization (0.6ms,approx.)

(Fig.310) Stepping motor control circuit waveforms
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3-2-3.

Servo Circuit

The servo circuit aims to maintain the roﬁational speed of the spindle
motor at 300rpm (or 360rpm), and the circuit is mounted on the PCBA
assembled with the spindle motor.

Start and stop of the spindle motor (DD motor Ass'y) is controlled by
the MOTOR ON signal supplié@ through the spindle motor gate in the
control circuit. ' : S '
The spindle motor is a long life DC brushless motor havingl2—phase or
3-phase coils and bi-polar drive system.‘ The coils are driven by the
exclusive drive IC. Energization and magnetized direction of the coils
are cdntrolled by the signal from the hall elementéimounted on the PCBA
around the rotor so that they.ére chéﬁgeduég;régbohding to the designated
rotational direction.

The rotational speed is maintained stably‘and precisely. The feedback
signal from the AC tacho-meter in the rotor is converted into the drive
voltage (F-V conversion) by servo IC, and supplied to the drive IC

through the phase compensation circuit.

Several manufacturers' spindle motors are used in FD-55 series for the
stable supply of the motor. Though these motors'are_almost the same
in the function and performan¢e,'they-are different in external view

because of a little difference in the servo circuit, etc.
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3-3. FUNCTION OF TEST POINTS AND VARIABLE RESISTORS
Fig.31l1 shows the mounting position of the test points and variable

resistors.

Name plate -

PCBA version (two digits)
G TP
Ass'y revision No. (OV)6 5 4 321

(A )

1

PCBA MFD control #B

G 10 9 8 7
(ov) TP

Index sensor LED

Ass'y version
( two digits;\

Ass'y revision (A N)

TRAC

PCBA DD motor servo

File protect sensor LED

Notes: 1. Some versions or some revision numbers of the PCBA MFD control

4B have not the variable resistor R5.
2. Some types of DD motor Ass'y have not the variable resistor RIl.

(Fig.31l) Location of test points and variable resistors
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3-3-1.

Function of Test Points

Twelve test points (two for ground) are equipped on the PCBA MFD
control for the check and adjustment of-the FDD.

TPl (Track 00 sensor)

Test point to observe the output of the track 00 detection photo-

transistor.

The signal level at this TP ié‘opposite to that of the TRACK 00 output
signal. When the head is on track 00 or around track 00 position, TPl

becomes HIGH level.

The voltage of TPl should be more than 3V at track 00 and less than 0.5V
at track 02 (48tpi) or track 04 (96tpi). ... . . .-

TPl (Track 00 sensor) (//,. 3.0V, Min.
pa 0.5V,Max.
Track 02(04) and -y 4—— Track 00

greater track

(Fig.312) Typical waveform of TPl

Note: The TRACK 00 output signal goes TRUE (LOW level) oﬁl§ when the

(2)

phase A coil of the stepping motor is eheigiiéd and the direction
latch is set to the step-out direction (refer to Fig.310). Therefore,
the level change timing of the TRACK 00 sighal is ﬁotjbdhsisfent

with that of the TPl signal. v - S

TP2 (ERASE gate)

Test point tc ohserve the output of the erase gate.
Whoen T2 1+ 74 level, erass corrent flows through the erase head.

This TP is used for the check of the reguired delay time of the erase

- 323 -



gate signal against the WRITE GATE input signal.

WRITE GATE input signal l

TP2(Erase gate) | ' |

On-delay Off-delay

(Fig.313) Typical waveform of TP2

Delay FD-55A ~ F NE FD-55G
On-delay 200 ~ 320ys 175 ~ 210ys
Off-delay 860 " 950us 500 v~ 550us

(Table 302) Erase gate delay

(3) TP3 (Phase B)

Test point to observe the phase B magnetized period of the stepping
motor. For the 48tpi FDD, it is also used for observing the delay

time of the second step pulse which is produced automatically in the |
FDD. It is also ~used for all the FDDs, as the observation point of the

partlal 2 phase magnetlzatlon timing of the stepping motor.

For the»48tp1 FDD the stepplng motor rotates for 2 steps in response

to one STEP input pulse. Therefore, TP3 goes HIGH level for a specified
time when a step-out command from an evep track or a step-in command
from an odd track is executed. Refer to Fig.310.

For the 96tpi FDD, the stepping motor rotates only for 1 step in
response to one STEP input pulse by which one track space is moved.

TP3 maintains HIGH lebel when the head is on the 1+4n(n=0,1,2,---)

track (phase B magnetized) or for a specified time during step-in or
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step-out operation from the above 1+4n track.

48tpi FDD: 1

STEP input pulse —1J

3
| U
TP3(Phase B magnetizedmav : m

Second step delay tl

(3ms, approx.) — t2 Partial 2-phase magnetization

(0.6ms, approx.)

tl+t2= 3.6%0.3ms
96tpi FDD: | .
1 2 3 4 5

STEP input pulse '_L U <U ‘ U 1I
TPB(PhaseAB magnetized) /47, A/ EZ???ZZZZZZ/

Step pulse interval — = %

t2

Partial 2-phase magnetization
0.6*0.2ms

t+t2=t+(0.6+0.2)ms -

(Fig.314) Typical waveform of TP3

(4) TP4 (Index)
Test point to observe the output of the index detection photo-transistor
after inverting the level by the Schmitt inverter.
The signal level at this TP is opposite to that of the INDEX -output
signal. When the index hole or sector hole (hard sectored disk) is
detected, HIGH going pulse is observed at TP4. The photo-transistor is
mounted on the PCBA front OPT and the LED is mounted on the PCBA
DD motor servo.

The test point is used for the following purposes.
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(a) Confirmation and adjustment of the disk rotational speed. Speed is

adjusted by the variable resistor Rl on the PCBA DD motor servo.

Note: Some types of DD motor Ass'y have not the variable resistor Rl
for rotation speed adjustment. In such a DD motor Ass'y, no
adjustment is required and the rotation speed is determined by an

oscillation frequency of the ceramic oscillator mounted on the

PCBA DD motor servo.

(b) Confirmation and adjustment of the index burst timing. Burst timing

is adjusted by the fixing screws of the PCBA front OPT.

TP4 (Index) ; (1

Index .
interval Pulse width

(Fig.315) Typical waveform of TP4 (Speed observation)

Items FD-55A v F FD-55G
Index interval 200*3ms 166.7%+2.5ms
Pulse width 2 "% 5. 5ms ' 1 ~ 8Bms
Burst delay 200%£200us 165x165us

(Table 303) Index timing

' TP4 (Index) ' ] ' ]

TP7 or 8 It

(Pre-amp. output) W

Index burst delay

(Fig.316) Typical waveform of TP4 (Burst timing observation)
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(5)

TP5 (Read data)

Test point to observe the read data pulse

The signal level at this TP is opposite to that of the READ DATA output

signal.

TP5 (Read data)

Pulse width

AL‘J P ]:-‘v

2F [interval

4/3F interval

1F interval -

(Fig.317) Typical waveform of TP5

Fig.317 shows the waveform at TP5 in normal data read operation.

In the FM method, 2F and 1F intervals are observed, while 2F, 4/3F, and

1F intervals are observed in the MFM method.

Ttems FD-55A ~ F FD-55G
2F interval 4ys, Nom. 2us, Nom:'
4/3F interval 6us, Nom. 3pys, Nom.
1F interval ’8us,'Nom. 4us, Nom.
Pulse width 1+0.5us ~ 0.5%0.25us

(6)

(Table 304) Read data pulse timing

TP6 (File protect sensor)

Test points to observe the output of the file protect detection photo-

transistor.

The signal level at this TP is opposite to that of the WRITE PROTECT

output signal.
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(5) TPS5 (Read data)

‘Test point to observe the read data pulse

The signal level at this TP is opposite to that of the READ DATA output

signal.

TP5 (Read data)

Pulse width

2F

interval

4/3F interval

1F interval .

(Fig.317) Typical waveform of TP5

Fig.317 shows the waveform at TP5 in normal data read operation.

In the FM method, 2F and 1F intervals are observed, while 2F,

1F intervals are observed in the MFM methed.

Items FD-55A ~v F - FD-55G
2F interval 4ps, Nom. 2ys, Nom:
4/3F interval 6pys, Nom. 3pys, Nom.
1F interval 8us, Nom. 4ys, Nom.
Pulse width 1+0.5us "~ 0.5%0.25us

(Table 304) Read data pulse timing

(6) TP6 (File protect sensor)

4/3F,

and

Test points to observe the output of the file protect detection photo-

transistor.

The signal level at this TP is opposite to that of the WRITE PROTECT

output signal.
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operation cannot be done) is installed, TP6 becomés HIGH level.
The voltage of TP6 should be more than 3V at masked notch and less
than 0.5V at open notch (write enable condition).

L}

oo 3.0V, Min.
TP6(File protect sensor)

- ———— 0.5V, Max.

Notch cpen «t———j Notch masked

(Fig.318) Typical waveform of TP6

(7) TP7, TP8 (Pre-amplifier)

Test point to observe the read pre-amplifier output signals.

The pre-amplifier has two outputs of the order of several dozen to
several hundred mVp-p, and they differ in phase by 180° (opposite phase).
Both outputs are observed at TP7 and TP8 respectively.

For an accurate observation of the read waveforms, use two channels of
an oscilloscope with one channel set to Invert mode and Add mode of
both channels. Uéé;b (OV) test point for the oscilloscope ground.

TP7 and TP8 are used for checking various characteristics of the
read/write head and also for the check and adjustment of the head seek

mechanism such aéfﬁféck alithent;

(Pre-amp.)

TP7,TP8 N\ N N L sy, approx.
‘\\\///' NS ‘\\\/r \\/r '

'(Fig.319) Typical waveform of TP7 and TP8

(8) TP9, TP10 (Differentiation amplifier) _

- 328 -



Test points to observe the differentiation amplifier output signals.
Like the pre-amplifier, the differentiation amplifier also has two
outputs of the order of several hundred mVp-p to several to several

Vp-p which differ in phase by 180°. Both outputs are observed at TP9
and TP10 respectively.

For an accurate observation of the waveforms, use two channels of

the oscilloscope with one channel set to Invert mode and Add mode

of both channels. i

Use G (0OV) test point for the oscilloscope ground.

TPS and TP1l0 are used for checking the total operation of the read/write
head and the read amplifier and for the check and adjustment of the head

seek mechanism such as track alignment. - - S

e A A sl AN
(Differentiation _/ o~V \\// \\j/ X\J/ \\ V,approx.

amp.)

(Fig.320) Typical waveform of TP9 and TP1lO
(9) TP G (OV) -- PCBA MFD control, PCBA read write amp.
TP G is equipped respectively for two test point blocks (TPl ™ 6 and
TP7 ~ 10). They are used as the ground terminals for measurement

equipment. Be sure to use a small size clip to obtain a probe ground

of the equipment.
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3-3-2.

(1)

(2)

Function of Variable Resistors

On the PCBA MFD control and the PCBA DD motor servo, maximum two
variable resistors are mounted.

The PCBA MFD control of some PCBA versions and some revision numbers
has not the variable resistor R5. Also some types of DD motor Ass'y
have not the variable resistor Rl on the PCBA DD motor servo.

However, there is interchangeability in function and performance
between these PCBAs with the variable resistorvand without the
variable resistor as far as they have the same parts number (8 digits)
and the same version number (2 digits). It is not necessary to identify
one from another as the spare parts.

The variable resistors are correctly adjusted before the shipment of
the FDD and fundamentally they shall not be readjusted except for by

a trained technicians.
Rl on PCBA DD motor servo (Disk rotational speed adjustment)

Variab;e resistor for adjusting the rotational speed of the disk.

It is adjusted so that the index pulse intervél at TP4 or at the INDEX
output signal is 200msect3msec for FD-SSA Vv F and 166.7msect2.5msec for
FD-55G (see Fig.315).

For the DD motor Ass'y without the variable resistor R1l, the rotation

speed of the motor is fixed by the ceramic oscillator in the servo

circuit and no adjustment is :equifed.
RS on PCBA MFD control (Read data asymmetry adjustment)

Variable resistor for adjusting the asymmetry of the read data pulse.
Some PCBAs have this variable resistor and others have fixed resistor
instead of it.

For a PCBA with the variable resistor, RS5, write 1lF data and observe
the pulse intervals at TP5 or at the READ DATA output signal during

read operation. Then adjust the variable resistor so that the read
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data asymmetry in Fig.321 takes the minimum value. For a double sided
FDD, repeat this operation alternately for side 0 and side 1 heads to

obtain the minimum asymmetry for both sides.

1

TPS (Read data) __JFT i

3

2
il 11
t—-Asymmetry 0

1F intervaIAJ

l 2 f
i
Asymmetry
FD-55A v F: 0.6us,Max.
Trigger FD-55G : 0.3us,Max.

(Fig.321) Read data asymmetry
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SECTION 4

MAINTENANCE
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4-1. GENERAL

4-1~1. Periodic Maintenance

The FDD is designed to be free from periodic maintenance such as

replacement of parts, grease-up, etc. when‘it is operated at a normal

operation duty.

However, cleaning of
recommended since it
If some of the parts

condition, or if the

the magnetic head using a cleaning disk is
is effective to improve the reliability of the data.
in the FDD are operated at a specially heavy duty

FDD is operated over 5 years, it is recommended

to replace the wear parts according to Table 403.

Periodic maintenance items Recommended Required Referred
cycle time items
v ; ic head -3-
Cleaning of magnetic hea Refer to 4-3-1 S min. 4-3-1
and 4-3-2
Replacement of wear parts Refer to 4-1-3 and 4-5.

(Table 401) Periodic maintenance items
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4-1-2. Check and Adjustment

Table 402 shows all of the check and adjustment items.

Following items do not require periodic maintenance. Check and
adjustment should be done when required during replacement of the
maintenance parts or during trouble shooting referring to items 4-2
and 4-3.

The numbered procedure in Table 402 shows a typical procedure of the
general check and adjustment all over the FDD.
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Steps Check and adjustment items Required time | Referred items

1 Adjustment of set arm , 5 minutes 4-4-1
position

2 Adjustment of clamp arm 5 minutes 4-4-2
position ‘ : :

3 | aAdjustment of front lever S minutes 4-4-3

4 Adjustment of arm lifter 5 minutes 4-4-4
(Model with head load solenoid only) : :

5 Check of CSS Ass'y - . 5 minutes 4-4-5
(Double sided CSS model only)

6 Check of file protect sensor 5 minutes 4-4-6

7 Check and adjustment of disk 5 minutes 4-4-7
rotational speed

8 Check of erase gate delay 5 minutes 4-4-8

9 Check and adjustment of head touch 5 minutes 4-4-9

10 Check and adjustment of asymmetry 5 minutes 4-4-10

11 Check of read level 5 minutes 4-4-11

12 Check of resolution 5 minutes 4-4-12

13 Check and adjustment of track 10 minutes 4-4-13
alignment : :

14 Check and adjustment of track 00 5 minutes 4-4-14
sensor

15 Check and adjustment of track 00 5 minutes 4-4-15
stopper '

16 Check and adjustment of index 5 minutes " 4-4-16
burst timing : e

(Table.402) Check and adjustment items
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4-1-3.

Maintenance Parts Replacement

It is recommended to replace the wear parts periodically if the FDD

is operated at a specially heavy duty condition or if it is operated

~ over five years. Periodic replacement is not required for the parts

if the FDD is operated at a normal operation duty.

Table 403 shows all of the maintenance parts. Replace the wear parts
according to the recommended replacement cycle. Periodic replacément
is not required for parts without a recommended replacement cycle.

The replacement of the parts should be doné according to each referred

item in Table 403.

Notes for Table 403:

(1)

(2)

(3)

(4)

(5)

If two parts numbers are listed for one part, either of the two may be
used. Fundamentally, parts without brackets are used at the shipment
though parts with brackets may be used since they are interchangeable

as spare parts.

Since the parts number versions of the PCBA MFD control #B and the PCBA
front OPT vary depending on some factors such as signal interface
condition, be sure to confirm the version by checking the name plate

on the actual printed circuit board.

The head carriage Ass'y are used always in pair with two guide shafts.
The head carriage Ass'y represented by listed parts number in Table 403
includes these guide shafts which parts number is different from that

of a head carriage Ass'y itself without these guide shafts.

The listed parts numbers of the front bezel Ass'y and the front lever
Ass'y are those of standard color (black). For designating other

color, use the corresponding parts number.

'The parts number version of the front bezel Ass'y and the front lever
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()

(7)

(8)

Ass'y is =50 which is different from the version (-00) of the
conventional FD-55 series listed in the Maintenance Manual. This
difference indicates that the material is changed from ABS to PPHOX

(Zyron) . Both of the assemblies are interchangeable between -50 and -00.

The head load solencid Ass'y applies only to the models with head
load solenoid. The CSS Ass'y applies only to the double sided models
without head load solenoid. The head load solenoid Ass'y and the

CSS Ass'y will never be installed together in a model.

The parts number of the head load solencid Ass'y is different from that
(P/N 17766799-01) of the conventional FD-55 series listed in the
Maintenance Manual. This is because of partial improveﬁent of the
Ass'y. Both new and old assemblies are interchangeable each other.

The head load solenocid Ass'y of the listed parts number in this manual
need not adjustment of head protector. Therefore, the explanation

for it is deleted from this manual.

The parts number version of the head pad for single sided models is -0l
which is different from the version (~00) of conventional FD-55 series
listed in the Maintenance Manual. This is because that the diameter

of the pad is decreased a little for improving the function. Be sure
to note that the improved smaller pad has not interchangeability with
the old type when it is attached to the pad arm (refer to item 4-5-11).

Periodic replacement is not reguired for parts without a recommended
replacement cycle. Replace the parts when required such as during

repair.

If two recommended cycles are listed, the cycle which the parts reach

first should have priority.

(11) The required time for replacement includes the time for basic check

and adjustment after the replacement{
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4-1-4. Maintenance Jigs and Tools

The following are the jigs and tools required for adequate maintenance

of the FDD.
(1) Equipment
(A) When Simulator KA (off-line exerciser, abbreviated to SKA) is used:
(a) Two different models of SK2 are used for the maintenance of FD-55A
through F, and for FD-55G. For FD-55G, désignate SKA(-G).. ~.

The following accessories are necessary for operating the SKA (the

accessories are supplied with the SKAa).
i) SKA/FFD interface cable (-00)
ii) Check cable #1 (for observation of control signals)

iii) Check cable #2 (for observation of read amp. output signals)

iv) SKA/FDD power ‘cable

(b) Oscilloscope (two channel)

(c) DC power supply (+12V, 1.2A and +5V, 2A) or SKA power supply.
The following accessory is required for the power supply (The
accessory is supplied with the SKA power supply).

i) Power cable (4P)
(d) Thermometer and hygrometer
(B) When SKA is not used:
(a) FDD controller and DC power supply (user's system)
(b) Oscilloscope (two channel)

(c) Frequency counter
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(d) Digital volt meter
(e) DC clip-on ammeter

(f) Thermometer and hygrometer
(2) Tools
(a) Cross-point screwdrivers, M2.6 and M3
(b) Common screwdriver, small size
(c) Hexagon wrench key, 1l.5mm
(d) A pair of tweezers
(e) Round nose pliers
(£) Cutting pliers
(g) Solder and soldering iron
(h) Cutter knife |

(3) Special jigs

(a) Max. media jig (Jig C, P/N 1789Q746-00)
(b) Alignment adjustment jig (P/N 17851100-00)

(4) Disks
(a) Work disk (commercially available disk)
(b) Cleaning disk (commercially available cleaning disk)

i) Single sided type
ii) Double sided type

(c) Alignment disk (CE disk)
i) Single sided, 48tpi type (P/N 149500016-20)
ii) Double sided, 48tpi type (P/N 14900C16-21)

iii) Single sided, 96/100tpi type (P/N 14900016-23)
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iv) Double sided, 96/100tpi type (P/N 14900016-24)
(d) Level disk (P/N 14900015-00)
(5) Other articles used during maintenance

(a) Absolute alcohol (Ethanol) e
(b) Cotton swab or gauze T
(c) Locking paint (3 Bond, 1401B)

(d) Screws and washers (Refer to item 5-2-2)

Note: Be sure to use well calibrated equipment.and disks.
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4-2. PRECAUTIONS

4-2-1. Torque Applied to Screws and Locking Paint

The following torque should be applied to screws, unless otherwise

Specified.
'Size of screws Torque
M2 : 2kg-.cm
M2.6 : 4.5kg-cm
M3 6kg-cm
M3 set screw 4.5kg.cm
M3 plastic screw 1l.5kg.cm

.(Table 404) Torque applied to screws

For tightening or loosening M3 set screws for adjustment and parts

replacement,’the following procedure should be followed.

(1) For adjustment, remove out the set screw and also remove the locking

paint which had applied to the screw itself and around it.

(2) Apply fresh locking paint to the first three threads of the set screw

with some narrow object such as a pair of tweezers.
(3) Adjust or tighten the set screw with the specified torque.

For other screws than set screws, apply a drop of locking paint to the

designated points after tightening them.
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4-2-2. Handling of Connectors
(1) Types of connectors
The following connectors are used for the FDD.

(a) J1: Interface connector

(b) J2: Power connector

(c) J3: IC socket for terminator (resistor network)
(d) J4: Head load solenoid & track 00 connector

(e) J5: PCBA front OPT connector 7 '

(f) J6: Stepping motor connector

(g) J7: Spindle motor (DD motor ﬁsé‘f} connector

(h) J8: (Option) Disk sensor connector

(i) J9: Head connector

(§) J10: (Option) 1/1 size front bezel indicator connector

(k) J11: (Option) Door close switch connector of HD sensor connector
(1) J12: (Option) PCBA VFO OPT connector |

(m) J13: (Option) Door lock solenoid connector

(2) Connection and disconnection of the connectors
Be sure to turn the power off before connecting and disconnecting the
connectors. Connection or disconnection should be done straightly and

correctly without applying’excessive.force to the cables and theApost

pins.
(3) Precautions for handling the white connectors (J6, J7, J11, J13)
(a) Disconnection of the connector
As shown in Fig.402, carefully pull up the edges of the upper
protruding area of the conneétor little by little with the finger

nails or with a screwdriver.
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File protect sensor

//-— PCBA front OPT

N 4
L J12(Option)

— J9
—— JS

Index sensor

9(Option)

10(Option)

Top view of the FDD

DD motor Ass'y(Spindle motor)
/ Yaihi

———— J11(Option)
J3
::::::Jl(Card edge)
////——.JZ
iy Bottom view of the FDD

./ N

J12(Option)
J9
JS

J8 (Option)

PCBA MFD control #B

(Fig.401) Types of connectors
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(a)

Connector J11 (option) is installed upright on the PCB. Though the
shape of J11 is little different from the connector below in the
figure, pull up the edges of the upper protruding area in the same

manner.

Housing clamper Upper protruding area

321 ush up

Pin numbers

Post pin side

(Fig.402) Disconnection of white .connector

Connection of the connector : LT P

Push the connector into the post pin on the PCBA with the housing
clamper up. ‘ R

For the connector J11 (option), bring the hole of the pin onto the
post pin position and push it. - It will not be pushed in an ?pposite

location.

Removal of the pin (for reference)

Refer to Fig.403.

Depressing the stopper of the pin lightly with a narrow object such
as a pair of tweezers, pull the cable in the direction indicated by
the arrow.

Insertion of the pin (for reference)

Before insertion, check the following three points.

i) Confirm that the sheath and the core of the cable are securely
clamped.
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Clamp securely Stopper (push)

$
| Ca%le i

%%LLD Contact area

Housing clamper

(Fig.403) Sectional view of white connectors

ii) Confirm that the stopper is lifted as in Fig.403 and it inhibits
accidental removal.
iii) No tarnish or contamination should be on the contact area of the

pin or the PCB side post pin. If there is, remove it.

Contact failure may happen if any of these three points is not
satisfied.

When you insert the pin, it should be so inserted that the stopper
faces the opening side of the housing.

After the insertion, check the connection by pulling the cable lightly.
(4) Precautions for handling the black connectors (J4, JS, J9, J10, J11)

(a) Disconnection of the connector

i) Pull out J4 connector (head load solenoid and track 00 connector)
slowly holding the cable with a pair of tweezers or a round nose
pliers carefully.

ii) For pulling out JS5 (PCBA front OPT connector) and J9 (head

connector) , remove the screw fixing the cord guide (see Fig.S501,
No.l) and pull the connector holding the cable and housing slowly.
Be sure not to apply tension to the fine cables of the J9 (head

connector) .
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iii) For J10 (option) and J12 (option), pull out slowly in the same

manner as in item i) and ii).
(b) Connection of the connector

Make the polarizing key position of the housing correspond with the
lack of the post pin, and push the housing carefully with the

fingers.
(c) Removal of the pin

Lifting up the stopper of the housing with a narrow object such as
cutter knife, pull the cable with a pair of tweezers in the direction

indicated by the arrow. Refer to Fig.404.

Stopper (pull up)

Projection
Clamp securely
:ém " Cable
Contact area | —

(Fig.404) Sectional view-of black connectors
(d8) Insertion of the pin

Before insertion, check the pins according to item (3)-(d), i) through
iii). v
When you insert the pin, it should be so inserted that the projection
side faces the stopper of the housing. After the insertion, pull the
cable with a pair of tweezers softly in order to confirm whether it

is securely connected.
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4-3-2. Head Cable Treatment

Head cable should be arranged correctly by the clampers with appropriate
margin in length so that the head carriage can move on the guide shafts

smoothly.

(1) Clamp the head cable with cable clamper B so that the cable has
appropriate looseness when the head carriage is set to track 00 (rear

end of the moving area). The appropriate length of the head cable from

the head carriage output to the first cable clamper is approximately
SOmm.

Head connector

Cable clamper B

Head cable
fixed area

Head cable

9C0mm

- Note: The figure uses the double sided FDD. The same cable arrangement
is applied to the single sided FDD.

(Fig.405) Head cable arrangement
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(2) Form the cable not to have excessive looseness in the area from the

head connector to the cable clamper B.
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4-2-4, Initial Setting of SKA
Following‘initial setting is required for operating the SKA.
4-2-4-1. Cable connection and setting of power supply voltage
(1) Set the output voltage of DC power supply to +12V and +5V, approx.

(2) Turn the DC power off and connect the power cable to the PSA (SKA PWR)

connector of the SKA.
(3) Set the FD PWR switch of the SKA to the OFF position.

(4) Connect the FD PWR OUTPUT of the SKA and the FDD with the SKA/FDD power

cable.

(5) Connect the SKA/FDD interface cable. Pay attention to the identification

mark of the connector (V) so that it locates at the pin 1 and 2 side.

DC power supplies

(+12V, +5V)
SKA/FDD power cable
L
- N5
" SKA/FDD interface cable ‘ L Power cable
69
FD INTERFACE A
i - = = = —
i PCBA MFD control #B l ‘Ci-'-”f =
1
I N
:D J2 TP, G i NPsz\
' TP%G |Check cable #2
\ - FD PWR
J1l ' l | OUTPUT
: | ICheck cable #1
L , | SKA
I FDD J

(Fig.406) Connection of SKA cable
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(6) Connect the check cable #1 (Flat cable, brown 7P connector at the FDD
side and white 5P connector at the SKA side) between the terminals 1 ~ §
of the SKA and TPl v TP6, G of the FDD. For the SKA side, be sure to
match the pin numbers of the connector housing and the terminal numbers
of the connector. For the FDD side, cable connection side pins should-

be connected to the TPl Vv 5 side.

(7) Connect the check cable #2 (shield cable is used partially, 5P connectors
at both ends) between the terminals 6 v 9, G of the SKA and TP7 ~ TP1O,
G of the FDD. Be sure to match the pin numbers of the connector housing
and the terminal numbers of the SKA as in Fig.407.
The shield cable side is TP7, 8, and terminals 6, 7 of tﬁe SKA.

(—Cable connection side (TP1NS)

3 7P 5p
o3 . Check cable #1 A= . .
° = ] —
i = El | \JE n
(] "‘______ __': , | -
o)a -
1 v
FDD TPs SKA terminals 1S
Shield cable side
3
e \\ Check cable 42 f BB
. |-
oo D }-Shleld cable side
FDD TPs

SKA terminals 6%9,G
Connector housing No.
(Fig.407) Connection of check cable
(8) Turn the DC power on. Set the FD PWR switch of the SKA to the PSA side.
(9) Key in "CB". (+5V VOLTAGE)

(10) Adjust the DC power voltage so that the DATA indicator of the SKA
[Id1] (v) indicates the value within the range of 5.00%0.1V.
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(11) Key in "F". (STOP)
(12) Key in “CC". (+12V VOLTAGE)

(13) Adjust the DC power voltage so that the DATA indicator of the SKA
[IJdT] (v) indicates the value within the range of 12.00%0.24V.

(14) Key in "F". (STOP)
Note: The above items (1), (2), (9) ~ (14) may be omitted for replacement

of the FDD or a temporary FDD power off. Remain DC power on and
control the FDD power by the SKA PWR switch.
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4-2-4-2,

Setting of the maximum track number

Before the check and the adjusﬁment of the FDD, set the maximum track
number according to the following instructions. S i

The setting will be maintained until the méin DC poweflkfé}-SKA) is
turned off or until the RESET swltch of the SKA is depressed 'Since
The FD PWE switch is lndependent of thls settlng, it is convenlent to

maintain the main DC power on for the suc03551ve operatlons.

‘The initial setting of the follow1ng is not requxred 1f the ma ximum

(2)

track number is the same as thg initial value (79) of the SKA.
Key in "CF". (SET TMAX)

The maximum track number set at that time is indicated withrthe latter

two digits of the DATA indicator [T T] (track).

Note: If there is no change in the maximum track number in item (2),

(3)

e.g.

depress "F" key.
Key in a new maximum track number (two digits) in decimal notation.
48tpi: CF 39 (for 40 cylinders)

96tpi: CF 79 (for 80 cylinders)
96tpi (High density): CF 76 (for 77 cylinders)
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4-2-4-3. Setting of éteé rate and settling time
Before check and adjustment of the FDD, set the step rate and the
settling time according to the following instructions.
The settlng will be malntalned until the main DC power (for SKA) is
turned off or untll the RESET switch of the SKA is depressed.
If thevstep rate and the settling time are the same as the initial
valués 6f the SKA (step rate: 6msec, settling time: lS5msec), the
initial setting of the followlng is not required. This case is applied
to 48tp1 FDDs.

(1) Key in "DB". (SET STEP RATE)

(2) Step rate set at that time is indicated by 0.lmsec scale on the DATA

indicator [IT1J]J (ms).
e.g. DATA indicator [TI8IA indicates 6.0msec.
(3) Key in a new step rate down to one decimal place (unit: msec).

Note: If there is no changé in step rate in item (2), omit item (3) and

forward to item (4).
(4) Key in "F". (STOP -- Setting of the step rate completes.)

(S) Settling time at that time is indicated by 0.lmsec scale on the DATA

indicator [(ITA] (ms)
e.g. DATA indicator (I/I3]0) indicates 15.0msec.
(6) Key in new settling time down to one decimal place (unit: msec).

Note: If there is no change in settling time in item (5), omit item (6)

and depress “F" key to complete the operation.
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(7) Depress npn key. (STOP -- Setting of the settling time completes.)

e.g. 48tpi FDD: DB 60 F 150 F

(step rate: 6msec, settling time: l5msec)

96tpi FDD: DB 30 F 150 F

(Step rate: 3msec, settling time: 15msec)
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4-2-4-4.

Level disk calibration

Setting of the following calibration value is required for accurate

measurement before the check of the read level or the resolution.

Use a level disk with a calibration value (100% center) written on the

label. The setting will be maintained until the main DC power (for SKA)

is turned off or until the RESET switch of the SKA is depressed.

If the calibration value is the same as the initial value (100%) of the

SKA, the initial setting of the following is not required.

(1) Innermost track read level

(d)

Key in "DO". (CALIBRATION READ LEVEL)

Calibration value set at that time is indicated in the latter three

digits of the DATA indicator [T 11] (%).

Key in a new calibration value written on the level disk label

(three digits, Max.)

Key in "F". (STOP)

Note: If there is no calibration change in item (b), omit item (c¢) and

depress “F'" key.

(2) Innermost track resolution

(a)

(b)

(c)

Key in "D1". (CALIBRATION RESOLUTION)

Calibration value set at that time is indicated in the latter

three digits of the DATA indicator [L11] (%).

Key in a new calibration value written on the level disk label

(three digits, Max.)
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(d) Key in "F". (STOP)

Note: If there is no calibration change in item (b), omit item (c) and
depress "F" key. -

e.g. READ LEVEL 103%, RESOLUTION 96%: DO 103 F, D1 96 F CoE
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4-2-4-5. Alignment disk calibration

(1)

Setting of the following calibration value is required for accurate
measurement before the check and adjustment of the track alignment.

Use a correctly calibrated (0% center) alignment disk with a calibration

'value written on the label. The setting will be maintained until

the main DC power (fecr SKA) is turned off or until the RESET switch of
the SKA is depreésed.
If the calibration value is the same as the initial value (0%) of the

SKA, the initial setting of the following is not required.

SIDE O alignment

(a) Key in "EO". (CALIBRATION SIDE O ALIGNMENT)

(b) The calibration value set at the time is indicated in the latter two

digits of the DATA indicator (I 117 (%), and the polarity is indicated
in the initial digit. If a "0" is indicated, the polarity is positive.

Polarity indication: plus /~, minus -

{(c) Key in a polarity and a new calibration value (two digits, Max.)

written on the alignment disk label.
Designation of polarity: Depress "B" key only for minus designation.

(No designation is required for plus).

(d) Key in "F". (STOP)

(2) Side 1 alignment (Double sided only)

(a) Key in "E1". (CALIBRATION SIDE 1 ALIGNMENT)

(b) The same as in item (1)-(b) ~ (d).
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INDEX output signal -U U . ) .

Lobe pattern %
~ (TP9,10) _ ,

o A B

Notes: 1. The lobe pattern ratld is callbrated in the SKA according to
the following expression.

. A-B
Lobe pattern ratio = x100~-Calibration value (%]

after calibration Lérger one of A & B

2. If the calculated value with the above expression is positive,
the polarity is plus, while the polarity is minus when the
value is negative.

(Fig.408) Calibration of alignment lobe pattern
(3) Index burst timing

(a) Key in "ES5". (CALIBRATION INDEX TIMING)

(b) The calibration value set at that time is indicated in the latter
three digits of the DATA indicator [I11] (us), and the polarity is
indicated in the initial digit. (Refer to item (1)-(b)).

If a "0O" is indicated, the polarity is positive.

(c) Key in a polarity and a new calibration value (three digits, Max.)
written on the alignment disk label. Refer to item (1)-(c) for the
polarity designation. '

(d) Key in "F". (STOP)

Note: If there is no change in the calibraticn value in item (b), omit
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(2)

Others
Total error test

In the check and adjustment in item 4-4, read/write error test is not

included. After the adjustment or the replacement of the maintenance

parts, it is recommended to perform a data error test by connecting the
" FDD to the user's systeﬁ or the TEAC simulator KB. The window margin

test is the most recommended item.
Setting of FDD straps and SKA special keys

It is required to confirm before the operation that the straps (short
bars) on the PCBA MFD control are at the appropriate position for the
system to be sued in the check and adjustment.

'For the purpose of simplyfying the explanation, it is recommended to
set the following straps on when you use the SKA. However, if you

can set the straps correctly referring to Specification, Instruction
Manual, Schematic diagrams, and SKA Instruction Manual, you need not to

follow this recommendation.

(a) FDD with head load solenoid:

(

Set HS, DS 0, and SM straps on. No restriction for the straps IU, PM,
and RE. Other straps should be set to off-state.

b) CSS model (without head load solenoid) FDD:-
Set DS O strép on. No restriction for the straps IU, PM, and RE.
Other straps should be set to off-state.

Note: The signal level of the interface connector pin 4 (IN USE/HEAD
LOAD) can be alternately changed between TRUE and FALSE by
depressing "A" (IN USE) key of the SKA. When it becomes TRUE, "A"
indicator of the SKA turns on. Refer to the Specification as to

the function of the signal and straps.
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If the strap position of the FDD is changed from the initial setting

at the system installation, be sure to change it back to the initial

position after maintenance.

(3) Terminator
when you check each FDD with a maintenance system such as the SKa,
it is necessary to put the terminator network into the IC socket J3 on
the PCBA MFD control. The terminator shall be returned to the initial

condition after completion of the maintenance.
{4) Connection of the probe ground
Connect the probe ground of the equipment as follows:

(a) For the observation at the test points (TP) 7 ~ 10:
Connect the probe ground to the G test point (0V) on the PCBA MFD

control.

(b) For the observation at the other test point:
Connect the probe ground to the G test point (0V) on the PCBA MFD
control. Or GND (0OV) terminal of the system power supply unit, or

the SKA GND terminal may be used.

(c) For the observation of the SKA test point:

Connect the probe ground to the SKA GND terminal. -
Note: When you use the SKA, almost all checks including the read amp.
output at TP7 ~ TP1l0 of the FDD will be done automatically through
the check cables #1 and #2 and interface cable. Also these signals

can be observed by an oscilloscope using the test points on the SKA.

(5) Maintenance environment
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Maintenance of the FDD should be done on a clean bench at room
temperature and humidity. It is recommeﬁded to execute the check and
adjustment of the track alignment after leaving the FDD for at least

2 hours at room temperature and humidity. The magnetic head, disk,
steel belt, etc. might suffer from dust and dirt if the maintenance is

not undertaken in a clean environment.
(6) Orientation of the FDD

Position the FDD as shown in Fig.410 unless otherwise specified.

Horizontal and vertical orientations with lever side up should be used.

Lever

——

Horizontal setting , Vertical setting

(Fig.410) General orientation of the FDD during maintenance
(7) Head load of the CSS model
For the CSS model (without head locad solenoid), the FDD is always in
head load condition as far as a disk is inserted and the front lever
is closed.
(8) work disk
When you use the SKA, use a soft sectored disk.

(9) Disks for high density FDD (FD-55G)
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For the check and adjustment of the high density FDD, it is requiréd to
use a high density disk (HD disk) as a work disk or as the level disk.
The high density disks look more transparent when viewed through than

the ordinary disk.
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4-3, PREVENTIVE MAINTENANCE
4-3-1. Cleaning of Magnetic Head by Cleaning Disk

When you use the FDD in dusty environment, it is recommended to clean
the magnetic head surface periodically (e.g. once a month) with a
commercially available cleaning disk. Especially for a double sided
FDD, it is difficult to clean the head surface, be sure to use the
clecaning disk.

For typical usage under typical environmental condition, the clenaing

is recommended when data errors often occur.
(A) Equipment

(1) Cleaning disk

(2) SKA or user's system
(B) Cleaning procedure
(1) General method
(a) Start the spindle motor and install an appropriate cleaning disk.

Notes: 1. Do not use a damaged cleaning disk on the surface.

2. FPor a single sided FDD, be sure to install a.single sided
cieaning disk. The cleaning surface of the disk should be in
contact with the head surface.

When the FDD is placed horizontally, the magnetic head is
located down and it faces the back side of the disk.
If a double sided cleaning disk is installed in a single sided

FDD, it may damage the head pad.

3. For a double sided FDD, a double sided cleaning disk should be
used. Side 0 (lower side) and side 1 (upper side) heads are

cleaned simultaneously.
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(b) Execute head loading and clean the head at a suitable track position
for 10 v 30 seconds, approx. In order to avoid the concentration on
a specific -track, it is a good way to make the head move between
track 00 and the innermost track during cleaning.
Note: The most appropriate cleaning time is different for each type of
cleaning disk used. T U PN b SO
Excessively long cleaning time is not effective but has possibility
to accelerate the head wear.
(c) Remove the cleaning disk.

(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch to

the PSA side.
(b) Start the spindle motor by key "5". (MON indicator turns on).
(c) Execute drive select by key "0". (DSO indicator turns :on).

(d) Key in "CO" and confirm that the TRACK indication of the ‘SKA becomes

"00". (RECALIBRATE)
(e) Install an appropriate cleaning disk. See item (1)-(a), "Notes".
(f) Key in "C6". (SEEK TEST)
(g) After 10 ~ 30 secondé, depress "F" key.

(h) Eject the cleaning disk.
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4-3-2. Direct Cleaning (Single sided FDD only)

This cleaning method is applied only to a single sided FDD.

If this method is applied to a double sided FDD, gimballed mechanism
might be damaged.

If visible dirt is on the head surface when the head pad arm is lifted

up manually during maintenance, perform direct cleaning as follows:
(A) Equipment

(1) Absolute alcohol (Ethanol)

(2) Cotton swab or gauze

(B) Cleaning procedure

(1) Lightly dampen a cotton swab or a gauze with alcohol.

(2) Lift up the pad arm (see Fig.411l) and '‘clean the head surface carefully
with the cotton swab or the gauze.

Note: Do not touch the pad surface.

(3). Wipe the head surface with clean dry cloth after the evaporation of the

alcohol.

(4) AfterAconfirming that the dirt is cleaned off and noc fluff is left on

the head surface, let the pad arm down carefully.
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Pad Pad arm

Set arm Arm lifter

Magnetic head
surface

Head carriage Ass'y

(Fig.41l1) Direct cleaning of the magnetic head (Single sided only)
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4-4. CHECK AND ADJUSTMENT

4-4-1.

Adjustment of Set Arm Position

(A) Equipmcnt>

(1)
(2)

Cross point screwdriver, M3

Locking paint

(B) Adjustment procedure

(1)

(2)

(3)

(4)

(5)

Loosen two fixing screws of the set arm (see Fig.412) so that the set

arm can be moved manually without getting out of place.

Close the set arm by turning the front lever.
In this condition (item (2)), adjust the set arm so that the visual
distance of the gap between the collet shaft and the set arm hole

becomes even.

Tighten the installing screws of the set arm with the specified torque,

apply a drop of locking paint on the screw head.

Open and close the set arm by turning the front lever and confirm that

it does so smoothly.
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Collet shaft

Set arm
_ N 2-Set arm fixing
' screws

2-locking paint

U

.

Front lever Gap between collet shaft and set arm hole

(Fig.4l2) Adjustment of set arm position
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4-4-2.

Adjustment of Clamp Arm Position

(A) Equipment

(1)
(2)
(3)

Cross point screwdriver, M3
SKA or user's system

Work disk

(B) Adjustment procedure

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Loosen four holder fixing screws (see Fig.413) so that the holder can

be moved manually without getting out of place.
Close the set arm by turning the front lever.

Push down the holder against the frame so that narrow gap is spaced
betweerr the E-ring on the collet shaft and the set arm plate, then

tighten the four screws at both sides.

Narrow gap should be confirmed by a very easy manual turning of the

E-ring.

Install a work disk.

Start the spindle motor and confirm that the disk rotates smoothly.
When the SKA is used, connect the SKA referring to item 4-2-4 and set
the FD PWR switch to the PSA side. Then start the spindle motor by
key "5". (MON indicator turns on).

Place the FDD vertically (refer to Fig.410).

Nip the disk edge firmly with fingers which appears a little from the

front ‘bezel, and confirm that the rotor of the spindle motor stops.

If the spindle motor does not stop completely, push down the holder
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further against the frame at item (3). Then ekecuté the Pr&ceéure

from item (4) through (7) again.
(9) Eject the work disk.

(10) Adjust the front lever position according to item 4-4-3.

E-ring

_'Set arm plate

Holder fixing screws
(two for each side)

(Fig.413) Adjustment of clamp arm position
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4-4-3. Adjustment of Front Lever Position

(A) Equipment

(1)
(2)

Hexagon wrench key, 1.5mm

MAX media jig

(B) Adjustment procedure

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(9)

Turn the front lever to open position and loosen a lever fixing set

screw (see Fig.414).

Turn the front lever to close position and loosen another fixing screw.

Then pull out the lever for 0.5mm, approx.
Tighten the screw in item (2).

Open the front lever and insert the MAX media jig from the notch side.

(See Fig.414).

Turn the front lever to close position and loosen the lever fixing

screw again. Then push the lever against the MAX media jig.
Position the handle of the front lever forms right angle against
the longitudinal side of the front bezel. And tighten the set screw

with the specified torque. (see Fig.415).

Turn the front lever to open position and tighten another set screw

in the same manner.

Close the front lever and confirm that the blade of the lever does not

nip the MAX media jig.
Open the front lever and remove the jig.
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Note: Refer to item 4-2-1 as to handling of the set screws.

Front bezel

2-lever fixing screws

Front lever

MAX media jig

(Fig.414) Adjustment of front lever

Sectional view of
front bezel

MAX media jig
Front bezel Front lever

G
O— jl

Blade

Form right angle

(Fig.415) Front lever position
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4-4-4., Adjustment of Arm Lifter
This item applies only for the FDD with the head load solenoid.
The adjusting method is different between the single sided FDD and
the double sided FDD.
4~4-4-1. Double sided FDD (Adjustment of arm lifter)
(A) Equipment
(1) Hexagon wrench key,l.5mm
(2) work disk
(3) SKA or user's system
(4) Oscilloscope
(5) Locking paint
(B) Adjustment procedure
(1) General method
(a) Start the spindle motor and insert a work disk.
(b) Set the head to track 00.
(c) Execute head loading.
(d) Turn the adjusting screw (set screw) of the arm lifter so that the
gap between the upper arm and the arm lifter becomes 0.2mm,Min.
(See Figs.416 and 417).

(e) Unload the head.

(f) Confirm that the upper arm is lifted slightly by the arm lifter.

- 4048 -



Arm lifting part
Arm lifter . I

Arm lifter adjusting
- screw

Head load

. " solenoid Ass'
Head carriage Ass'y y

{Fig.416) Adjustment of arm lifter

Arm lifting part

Upper arm (double sided)
or Pad arm (single sided)

0.2mm,Min.

Head carriage Ass'y

1l

, Arm lifter

Note: Viewed from front bezel side

(Fig.417) Gap of arm lifter
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(g) Use two channels of oscilloscope. Connect the lst channel to the
head load command signal and the 2nd channel to TP9 or TPlO on the
PCBA MFD control. Triggering is done by the head load command.

Oscilloscope range.
The 1lst channel: DC mode, 2V, lOmsec
The 2nd channel: AC mode, 0.5V, lOmsec

Note: For éxample, when you execute the heéd loading using a DRIVE
SELECT signal, it is required to set DS (one of O through 3), HS,
and SM straps on. » '

For the purpose of check énd adjustment in this item, it is not
proper to execute the head locading by the MOTOR ON signal with HM
and SM straps on. Use either of the DRIVE SELECT signal or the
IN USE/HEAD LOAD signal. (See the Specification item 1-12-3).

(h) Select the side 1 head.
(i) Execute head loading

(j) Execute 2F write operation for one rotation of the disk (250KHz of
WRITE DATA frequency for FD-55A ~ F, S500KHz for FD-55G).

(k) Unloadrthe head.

(L) “Repeat the head loading and unloading alternately (tapping operation)
and observe the waveform of TP9 or TP1lO by the oscilloscope. A

(See Fig.418).

(m) Set the oscilloscope trigger to the positive mode and observe the read
waveform at TP9 or TPl0 after the input of an unload command. Confirm
that there is no big spike noise (excludes a small one) or there is
not a continuous unload level (excludes the noise level) as shown

by dotted line in Fig.418.
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Head load command —1 TRUE
]

Head load time {35ms)

Head load command

Head unload command — .

TP9 or TP1lO é L g e ——————————

Residual read level
(Unload level)

Head unload command - - TR PE TR

e e e -

(Fig.418) Read waveforms -at head -loading/unloading

In such event that either of the -spike noise 'or continuous unload
level is observed in the waveform, fine adjust the set screw of the
arm lifter. . 5 SR S e ER
Note: This item should be executed when the side 1 head is selected.
If the side 1 head is lifted too high during unload operation,
spike noise will be observed, while unload level will be observed
when it is too low.
(n) Set the oscilloscope trigger to the negative (-) mode and observe
the waveform at TP9 or TPl0 after the input of a head load command.
Confirm that the read waveform more than 35msec after the hcad load

command is almost static.
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(o)

(p)

(q)

(r)

(s)

(t)

(u)

As a detail, bottom "A" of the read level more than 35msec after
the input of the head load command should be more than 0.7 against
the average read level "B". (A/B 2 0.7 in Fig.418)

Make the head move to the innermcst track.

Repeat the procedure from item (i) to (n) and adjust so that the
items (h) and (n) are satisfied at track 00 and at the innermost

track.

The items (m) and (n) are applied to the side 0 head. However, as
to the unlcad level in item (m) will be excluded unless it is the
same read level as the head load condition.

Confirm in the éame manner by selecting the- side 0 head.

Again set the head to track 00.

After dpeﬁing the front lever, draw out the disk slowly. 1In the
process of drawing out, the side 0 and side 1 heads shall not catch
the head window edge of the disk jacket (opening area of the jacket
to make the head be in contact with the disk surface). The jacket

can be drawn out smoothly with appropriate space margin.

Insert the disk slowly and confirm that the disk jacket does not

. touch the side O nor side 1 head and goes into the FDD smoothly with

appropriate space margin.

If the items (p), (g), (s), or (t) is out of the specification,

following causes are assumend.

i) Inferior disk:

Disk and/or jacket is deformed or the disk may have drop-outs.

In such event, replace the work disk with a new one.
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ii)

iii)

iv)

Note:

Inferior head carriage Ass'y:

Replace the head carriage Ass'y according to item 4-5-1.

Inferior head load solenoid: . _ . v

Replace the head load solenoid Ass'y according to item 4-5-5.
Inferior PCBA MFD control:

Replace the PCBA MFD control accprding to“item.4-5-7. (No relation
to items (s) and (t)).

Refer to item 4-2-1 as to handling of the set screw.

If the strap setting is changed, back it to the initial setting

after the adjustment.
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(2) SKA method

(a)

(b)
(c)
(d)

(e)

(£)

(g)

(h)

(1)

Connect the SKA according to item 4-2-4 and set the FD PWR switch to
the PSA side.

Start the spindle motor by key "5". (MON indicator turns on).
Install a work disk.
Execute drive select by key "O". (DSO indicator turns on).

Key in "CO" and confirm that the TRACK indication becomes "00".
(RECALIBRATE)

Turn the adjusting screw (set screw) of the arm lifter so that the
gap between the arm lifting area of the upper arm and the arm lifter

becomes 0.2mm, Min. (See Figs. 416 and 417).

Release the drive select by key "O0". (DSO indicator turns off).
Confirm that the upper arm is lifted slightly by the arm lifter.
Use two channels of socilloscope. Connect the lst channel to the
DOUT terminal and the 2nd channel to the DIF terminal of the SKA.
Apply negative trigger by the DOUT terminal. .

Oscilloscope range

The lst channel: DC mode, 2V, lOmsec
The 2nd channel: AC mode, 0.5V, lOmsec

Note: For the check and adjustment in this item, it is required to set

(3)

on the straps DS O, HS, and SM of the FDD. (See item 4-2-5 (2)).

Key in "BC F".(DRIVE SELECT observation)
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(k) Select side 1 head by key "4". (SIDE 1 indicator turns on).
(L) Execute drive select by key "0". (DSO indicator turns on).
(m) Key in "C9". (HEAD LOAD TIME)

(n) Observe the waveform of the DIF terminal at head unloading using the

oscilloscope.

S

SKA DOUT FALSE

Spike noise

e S ——— —
v = \
: Residual read level

(Unload level)

SKA DIF

Head unload command

(Fig.419) Read waveform at head unloading

(o) Confirm that there is no big spike noise (excludes a small one) or
there is not a continuous unlcad lével (eiéiudéé {he;noiéellevel)-as
shown by dotted line in Fig.419. -

In such event that either of the spike noise or continuous unload level
is observed in the waveform, f;ﬁe adjust the set écrew of the arm

lifter.

Note: This item should be executed when the side i head is selected
(SIDE 1 indicator turns on). | ‘
If the side 1 head is lifted too high during unlocad operation,
,Spike noise will be obserﬁed, while unload level will be observed

when it is too low.

(p) Confirm that the DATA indicator 111 (%) of the SKA indicates a
value within the following range.

Head load settling level after 35msec: 70%, Min.
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(gq) Key in "F". (STOP)

(r) If the DSO indicator of the SKA is off, execute drive select by key

"0". (DSO indicator turns on).
(s) Key in "Cl". (SEEK TMAX) .

(t) Repeat the procedure from items (m) to (p) and adjust so that the
items (o) and (p) are satisfied at track 00 and at the innermost
track.

(u) Key in "F"™. (STOP)

(v) The items (o) and (p)‘are applied to the side 0 head. However, as
to the unload level in item (o) will be excluded unless it is the
same read level as the head load condition.
Depress key "4" to turn off the SIDE 1 indicator of the SKA and
confirm in‘the same procedure of items (L) through (u) for the side 0

head.

(w) Key in "CO" and confirm that the TRACK indication Becomes "00".
(RECALIBRATE) | '

(Qi.hfteg 6péhingdtbe front lever, draw out the disk slowly. 1In the
'procéés.of dr;;;né.out;wthé side 0 éna éide’l heads shall not catch
the head window edge of the disk jacket (opening area of the jacket
to make the head.be‘in contact with the disk surface). The jacket

can be drawn out sméothly with appfopriate space margin.

(y) Insert the disk‘slowly and confirm that the disk jacket does not
touch the side O nor the side 1 head and goes into the FDD smoothly

with appropriate space margin.

(z) If the items (t), (v), (x), or (y) is out of the specification, refer

to item (u) of "General method".
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Note: Refer to item 4-2-1 as to handling of the set screw.
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4-4-4-2. Single sided FDD (Adjustment of arm lifter)
(A) Equipment
(1) Hexagon wrench key, l.5mm
(2) Work disk
(3) SKA or user's system
(4) Locking paint
(B) Adjustment procedure
(1) General method
(a) Start the spindle motor and insert a work disk.
(b) Set the head to track 00.
(c) Execute head loading.
(d) Turn the adjusting screw (set screw) of the arm lifter so that the
_ gap between the pad arm and the arm lifter becomes 0.2mm, Min. (See
Figs.416 and 417).
(e) Unload the head.
(f) Confirm that the pad arm is lifted slightly by the arm lifter.
(g) Make the head move to the innermost track.

(h) Load the head and repeat the procedure from item (d) to (f).

(i) Ayain sect the head to track 00.
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(j) Repeat the procedure from item (c) to (f).

Note: Refer to item 4-2-1 as to handling of the set screw.
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(2) SKA method

(a) Connect the SKA according to item 4-2-4 and set the FD PWR switch
to the PSA side.

(b) Start the spindle motor by key "5". (MON indicator turns on).
(c) Install a work disk.
(d) Execute drive select by key "O". (DSO indicator turns on).

(e) Key in "CO" and confirm that the TRACK indicator becomes "00".
(RECALIBRATE) .

(f) Turn the adjﬁsting screw (set screw) of the arm lifter so that the
gap between the pad arm and the arm lifter beqomes 0.2mm, Min.
(See Figs. 416 and 417).

(g) Release the drive select by key "O". (DSO indicator turns off).

(h) Confirm that the pad arm is lifted slightly by the arm lifter.

(1) Execute drive select by key "O". (DSO indicator turns off).

(j) Key in weLn (SEEK TMAX).

(k) Repeat the procedure from item (f) to (i).

(L) Key in "CO"™ (RECALIBRATE).

(m) Repeat the procedure from item (f) to (1i).

Note: Refer to item 4-2-1 as to handling of set screw.
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4-4-5. Check of CSS Ass'y

This item applies only to the double sided CSS model (without head load

solenoid).
(A) Equipment

(1) Work disk

(2) SKA or user's system
(B) Check procedure
(1) Gencral method
(a) Open and close the fro§t lever with no insertion of a disk.

(b) Confirm that the side 1 head is lifted even if the front lever is

close and it has enough gap against the side O head. (See Fig.420).

Side 1 head
=
) I
GaE // \
Z{iSide 0 head

(Fig.420) Gap between side O and side 1 heads
(c) After opening the front lever, insert a work disk slowly.

Confirﬁ that the disk jacket does not touch the side O nor side 1 head

and goes into the FDD smoothly with appropriate space margin.
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(d)

(e)

(£)

(g)

(h)

(1)

(3

Draw out the disk slowly. Confirm that the side 0 and side 1 heads
do not catch the head window edge of the disk jacket (opening area
of the jacket to make the head be in contact with the disk surface)
and that the jacket can be drawn out smoothly with appropriate

space margin.

Confirm that the cam (natural color) of the CSS Ass'y attached to the
left side Of the head carriage moves as in Fig.421 by opening/closing

of the front lever and insertion/ejection of the disk.

Cam
)
-
. r. - _
= - L
Disk Disk
\3
otates about 90°
i) Disk is not fully inserted. ii) Disk is fully inserted and

front lever is close.
(Fig.421) Rotation of CSS Ass'y cam
Start the spindle motor and insert a”yérg disk.
Set the head to track 00.
In the close condition of the front lever, confirm that the gap

between the upper arm (double sided) or the pad arm (single sided)

and the arm lifter is 0.2mm, Min. See Fig.418.
L
Make the head move to the innermost track.

Confirm as in item (h).
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(2) SKA method

(a)

(b)

(c)

(e)

(f)

(g)

(h)

(1)

(3)

Open and close the front lever with no insertion of a disk.

Confirm that the side 1 head is lifted even if the front lever is

close and it has enocugh Qap‘against the side 0 head. (See Fig.420).

After opening the front lever, insert a work disk slowly.
Confirm that the disk jacket does not touch the side 0 nor side 1

head and goes into the FDD smoothly with appropriate space margin.

Draw out the disk slowly. Confirm that the side 0 and side 1 heads
shall not catch the head window edge of the disk jacket (opening

area of the jacket to make the head be in contact with the disk
surﬁace) and that the jacket can be drawn out smoothly with .appropriate

space margin.

Confirm that the cam (natural color) of the CSS Ass'y attached to the
left side of the head carriage moves as in Fig.421 by opening/closing

of the front lever and insertion/ejection of the disk.

Connect the SKA according to item 4-2-4 and set FD PWR switch to PSA

side.
Start the spindle motor by key “5". (MON indicator turns on).
Execute drive select by key "0". (DSO indicator turns on).

Key in "CO" and confirm that the TRACK indication becomes ™00".
(RECALIBRATE)

¢

In the close condition of the front lever, confirm that the gap
between the upper arm (double sided) or the pad arm (single sided)
and the arm lifter is 0.2mm, Min. See Fig.418.
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(k) Key in "Cl". (SET TMAX).

(L) Confirm as in item (3).
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4-4-6. Check of File Protect Sensor

(A) Equipment

(1) MAX media jig

(2) Digital voltmeter (or oscilloscope)

(3) SK& or user's system

(B) Check procedure

(1) General method

(a)

(c)

Place the FDD on the work bench with the LED indicator up and the

front lever down. (See Fig.422).

Connect a digital voltmeter or an oscilloscope (DC range,lV/div)

to TP6 (File protect sensor) on the PCBA MFD control.

Install the MAX media jig from the notch side and set it so that the

. notch A area is located on the light pass from the file protect

(e)

(£)

sensor LED. (See Fig.422).

Adjust the orientation of the FDD so that it is not exposed with

strong light outside.

Confirm that the voltage measured at TP6 when power is supplied to
the FDD is within the following range.

Notch A position TP6 voltage: 3.0V, Min.

Pull out the jig a little so that the notch B area is located on the

ligdht pass.

Confirm that the voltage measured at TP6 when power is supplied to

the FDD is within the following range.
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Notch B position TP6 voltage: 0.5V, Max.

MAX media jig

Notch B

Notch A

LED indicator

7

Front 1

ever

(Fig.422) Check of file protect sensor
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(2) SKA method

(a)

(b)

(c)

Connect the SKA according to item 4-2-4 and set the FD PWR switch to
the PSA side.

Execute the general method described in item (1)-(a) through (e).

WRROT indicator of the SKA turns on when drive selection is executed
by key "0". (DSO indicator turns -on). N
Execute the general method described in item (1)-(f) and -(g).

WRROT indicator of the SKA turns off.
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4-4-7. Check and Adjustment of Disk Rotation Speed

This item is only applied to the FDD which has a DD motor Ass'y with
the variable resistor Rl for adjusting the rotational speed of the
disk on the PCBA DD motor servo. Refer to Fig.31l1l as to the mounting
position of the valiable resistor Rl.

For the DD motor Ass'y without the variable resistor, the rotation
speed is fixed by the ceramic oscillator in the servo circuit and no

adjustment is required.
(A) Equipment
(1) Common screwdriver, small size
(2) SKA or user's system
(3) Frequency counter (not required when the SKA is used)
(4) Work disk (soft sectored)
(B) Check and adjustment procedure

(1) General method

(a) Connect the frequency counter to TP4 (Index) of the PCBA MFD control

or to the INDEX interface signal line.
(b) Start the spindle motor and install a work disk.
(c) Set the head to track 00.
(d) Execute the head loading.
(e) Cohfirm that the pulse interval at TP4 is within the following range.

FD-55A ~ F: 200*3msec
FD-55G : 166.7*2.5msec
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(f) If the value in item (e) is out of the specified range, adjust the
variable resistor Rl on the PCBA DD motor servo to obtain the median

value in the specified range in item (e).
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch
" to PSA side.

(b) Start the spindle motor by key "S5". (MON indicator turns on).
(c) Insert a soft sectored work disk.
(d) Execute drive select by key "O". (DS O indicator turns on).

(e) Key in "CQO" and confirm that TRACK indication becomes "00".

(RECALIBRATE)
(f) Key in "C3". (INDEX PERIOD)

(g) Confirm ﬁhat the DATA indicator (OTI] «us, indicates a value within
the following range. |
FD-55A v F: 200.0%3.Cmsec
FD-55G : 166.7*2.5msec

(h) If the value: in item (g) is out of the specified range, adjust the

variable resistor Rl on the PCBA DD motor servo to obtain the median

value in the specified range in item (g).
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4-4-8. Check and Adjustment of Erase Gate Delay

(A) Equipment

(1) Common screwdriver, small size

(2) Work disk

(3) SKA or user's system

(4) Oscilloscope {not required when the SKA is used)

(B) Check and Adjustment procedure

(1) General method

(a)

(b)

(c)

(d)

(e)

(f)

Use two.channels of oscilloscope. Connect the trigger channel to
WRITE GATE interfacgrline and the other channel to TP2 (Erase gate
delay) on the PCBA MFD control. A

Oscilloscope range: For both channels, DC mode, 5V, 100usec
Start the spindle motor and install a work disk.
Execute head loading.

Set the oscilloscope to the negative trigger (-) mode. Make the
WRITE GATE signal TRUE (write command).

Confirm that "t" (Erase on delay) in Fig.423 is within the following
range. '
t (Erase on delay): 200 ~ 320ysec (FD-55A . F)

175 v 210usec (FD-55G)
Set the oscilloscope to the positive trigger (+) mode. Make the WRITE
GATE signal FALSE.
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WRITE GATE 1

TP2
(Erase gate) ) l

~—t——°l—srase on delay

(Fig.423) Erase on delay

(g) Confirm that "t" (Erase off delay) in Fig.424 is within the following
range. _
t (Erase off delay): 860 ~ 950usec (I'D-55A ~ F)
500 v 550usec (FD-55G)

WRITE GATE il

TP2 (Erase gate) ]
: N

Erase off delay

(Fig.424) Erase off delay
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(2) SKA method

(a) Connect the SKA, according to item 4-2-4 and set the FD PWR switch to
PSA side.

(b) Execute drive select by key "0", (DSO indicator turns on).

(c) Key in "7". (WRITE GATE ON)

(d) Confirm that the DATA indicator [I[]] (us) shows a value within the
following range. R

Erase on delay: 200 ~ 320usec (FD-55A n F)
175 ~ 210usec (FD-55G)

(e) Key in "7" again. (WRITE GATE OFF)
(f£) Confirm that the DATA indicator [T 11] (us) shows a value within the
following range. ‘

Erase off delay: 860 ~ 950usec (FD-55A " F)
500 ~v 550usec (FD-55G)
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4-4-9,

Check and Adjustment of Head Touch

Note: The adjustment applies to a single sided FDD only.

(A) Equipment

(1)
(2)
(3)
(4)
(5)
(6)

Work disk

Common screwdriver, small size

SKA or user's system

Oscilloscope (not required when the SKA is used)

DC clip on ammeter (not required when the SKA is used)

Locking paint

(B) Adjustment procedure

(1)

General method

(a) Connect an oscilloscope to TP9 or TP1l0 (Differentiation amp.) on the

PCBA MFD control.
Oscilloscope range 48tpi: AC mode, 0.2V
96tpi: AC mode, 0.1V

(b) Start the spindle motor and install a work disk.

(c) Set the head to the innermost track.

(d) Execute head loading.

(e) Repeat the cycle of one write rotation and one read rotation.

Write data should be the fixed pattern of 2F(250KHz of WRITE DATA
‘frequency for FD-55A ~ F, 500KHz for FD-55G).

(f) Write down the average read level measured during the read operation

of item (e).
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(g) Execute item (e) and (f) with a slight depression (very slight
depression easy to release: 10 n 20g) by a finger on the top of the
upper head (double sided) or of the pad arm (single sided), and

measure the average read level as in item (f).

{(h) Confirm that the read level measured in item (f) is greater than 80%

of that in item (g).

(i) For a double sidgd FDD, execute items (e) through (h) respectively

for side 0 and side 1 heads.
(j) After making the head move to track 00, execute items (é) through (i).
(k) Head touch adjustment for a single sided FDD:

i) At the inne;most track, turn £he groove on the upper side of the
head pad by 30° steps, approx. with a common screwdriver (see
Fig.425).‘ At each turning of the groove, execute write and read
operations in item (e). »

Be sure to take apart the common screwdriver from the head pad
during write or read operation.

Note: Be careful not to push the head pad strongly with the common

screwdriver. Also do not touch the pad surface to which a

disk will be in contact.

ii) After turning the pad position around 360°, set the position again
to the position where the highest read level was obtained. Then

execute items (e) through (h) at the innermost track.

iii) Continue the operation until the items (h) and (j) are sufficiently
satisfied. Following causes are assumed for the insufficient
result in item (h) or (j) after fine adjustment of the pad

position.
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@ Inferior head pad:
ﬁeplace the pad according to item 4-5-9.
@ Inferior disk: 7
Disk and/or jacket is deformed or damaged. Replace the work
disk with a new one.
@ Inferior pressure of the jacket pads:
The jacket pad attached under the set arm (see Fig.506, No.8, SA
and 9B) does not touch the disk jacket surface. If item (h) is
improvéd when the jacket surface is touched by a common screwdriver
very lightly, execute the adjustment of the clamp arm position
according to item 4-4-2, or replace the pad 9B to P/N 16787076-02
(Disk rad 2.5t). |
Caution: If the jacket surface is excessively pressed, it might be
deformedrof the spindle motor might be overlocaded because
of increaéing the rotation torque. If item @ is done,
Vmeésuré the +12V current consumption of the FDD and confirm
tthat:the current does not exceed 300mA by an DC clip-on
ahmeter; Fof a commercially available general disks, the
desirable current is 250mA, Max.
@ Inferior head: '
Replace the head carriage Ass'y according to item 4-5-1.
iv) Rémo&e éﬁé'wori disk‘and aéély a drop of lockihg‘paint around the
rotating area of the head paa;‘ Be careful not to smear the groove
for common screwdriver with the locking paint.

(L) Possibie éaﬁses.fér the insufficient head touch in a double sided FDD:

- STl a

Followiné causes are assumed for the insufficient result in items (h)

- i?hroﬁgh (5) on a-double sided FDD.

i) Inferior disk:

Disk and/or jacket is deformed or damaged. Replace the work disk

with a new one.
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Head pad Pad arm

o

’///,/—ﬁeaducarriage
™

O ——
Groove for common ——// - -

screwdriver

Locking paint

(Fig.425) Adjustment of head pad position (single sided ¥DD)

ii) Inferior head flexture:

iii)

Because of the failed performance of the arm lifter in item 4-4-4
(model with head load solenocid) or the failed performance of the
CSS Ass'y in item 4-4-5 (CSS model without head load solenoid),
the flexture on which the head piece is located may be deformed.
Remove fhe disk. Then open and close the front lever slowly to
observe the gap between the side 1 and side 0 heads from the front
bezel. If the two head surfaces are not in parallel each other, |
it is considered to be the deformation.

Replace the head carriage Ass'y according to‘item~4—5-l‘
Inferior pressure of the jacket pads:

Refer to item (k)-iii)- P~ Q and "Caution™.

4
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(2) SKA method

(a)

(b)

(c)

(e)

(£)

(g)-

(h)

(1)

Connect the SKA according to item 4-2-4 and set the FD PWR switch to
the PSA side. ‘

Start the spindle motor by key "S5". (MON indicator turns on).
Install a work disk and execute drive select by key "O0". (DSO

indicator turns on).

Key in "CO" and confirm that the TRACK indicator becomes "00".
(RECALIBRATE)

Key in "Cl" (SEEK TMAX)
Key in "D3". (WRITE/READ LEVEL PRE 2F)

Write 2F and read operations are repeated.
The DATA indicator [I11] (mv) indicates the average read level
of TP7 and TP8 (Pre-amp.) after each cycle of operation (one rotation

of write and one rotation of read) is finished.

Observe the DATA indicator [111] (mv) with a slight depression
(very slight depression easy to release: 10 v 20g) by a finger on
the top of the upper head (dou51e~sided) or of the pad arm (single
sided).

Confirm that the read level measured in item (f) is more than 80% of

that in item (g).

For a double sided FDD, depress "F" key to stop and then depress

M4" key to execute items (e) through (h) for side O and side 1 heads
respectively. The side is changed alternately by a deprgssion of
"4" key. If side 1l is’selected, SIDE 1 indicator of the SKA turns

on.
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(5) Key in "CO" (RECALIBRATE) and execute items (e) through (i) in the

similar way.

(k) Head touch adjustment for a single sided FDD:
Refer to item (k) of "General method".
+12V current consumption in item (k)-iii), "“Caution" should be as

follows.

i) Stop all the commands already input by dépreséihé “F“’kéy.
ii) Key in "DF". (+12V CURRENT)
iii) Measure the +12V current cbnsumption at that time byvthe DATA
indicator [ITT] (ma). o

iv) Key in “F" after the measurement completes. (STOP)

(L) Possible causes for the‘inférior head touch in a double sided FDD:

Refer to item (L) of “General method".'
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4-4-10. Check and Adjustment of Asymmetry
(A) Equipment

(1) Work disk
(2) SKA or user's system

(3) Oscilloscope
(B) Check and adjustment procedure
(1) General method

(a) Connect an oscilloscope to TPS (Read data) on the PCBA MFD control
or to the READ DATA interface line.
Oscilloscope range FD-~55A N~ F: DC mode, 2V,lusec
FD-55G : DC mode, 2V, 0.5usec

(b) Start the spindle motor and install a work disk.
(c) Set the head to the innermost track.

(d) Execute head loading.
(e) Execute lF write operation (125KHz of WRITE DATA frequency for
FD-55A v F, 250KHz for FD-55G).

(£) Measure the asymmetry referring to Fig.426.

Note: Oscilloscope should be so set that three read data pulses can be
observed. Asymmetry width should be measured at the second read

+ data pulse from the trigger pulse.

(g) Confirm that the asymmetry is within the following range.
Innermost track lF asymmetry FD-55A v F: O.6lsec, Max,
FD=-55G : 0.3usec, Max.
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1 2 3

TPS(Read data) [ | I
READ DATA 1] L

Asymmetgxl-

I 1F interval
Trigger

- B . - T =

(Fig.426) Measurement of asymﬁetry:

(h) For a double sided FDD, execute items (e) through (g) for side O

(1)

(3)

and side 1 heads respectively.

If the value in item (g) or (h) is out of the specified range, .adjust

according to the following procedure.

The adjustment can be done only for the PCBA versions or the PCBA

revision numbers with the variable resistor R5 on the PCBA MFD control.

No adjustment can be done without RS.

i) Adjust the variable resistor R5 so that the asymmetry takes the
minimum value while repeating 1F write and lF read operations
alternately.

ii) For a double sided FDD, repeat the operation in item i) for
side O and side 1 heads alternately. The variable resistor shall
be so adjusted that both asymmetry for side 1 and side O heads

take the minimum value.
If the values in items (g) and (h) are out of the specified range
in the PCBA without the variable resistor R5, or if the adjustment
initem (i) cannot be done sufficiently even if R5 is mounted,

following causes are assumed.

i) Leakage flux density in the environmental condition of the FDD
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ii)

iii)

iv)

is high:

If there is some flux source near the FDD such as magnet,
transformer, motor, Brown tube, magnetized iron plate, etc., take
it apart from the FDD. Then measure the asymmetry and adjust again.
Inferior disk:

Replace the work disk.

Inferior head: .

Replace the head carriage Ass'y according to item 4-5-1.

Inferior PCBA MFD control:

Replace the PCBA according to item 4-5-8.
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(2) SKA method

(a) Connect the SKA according to item 4-2-4 and set the FD PWR switch to
the PSA side.

(b) Key in "BlF". (1F DUTY)
(c) Connect an oscilloscope to the DOUT terminal of the SKA.

Oscilloscope range FD-55A "~ F: DC mode, 2V, 0.2Usec
FD-55G  : DC mode, 2V, 0.lusec

(d) Start the spindle motor by key "5". (MON indicator turns on).
(e) Install a work disk.

(f) Execute drive select by key "0". (DSO indicator turns on).

{(g) Key in "CO" and confirm that the TRACK indicator becomes *00".
(RECALIBRATE)

(h) Key in "Cl". (SEEK TMAX)
(i) Key in "D4". (WRITE/READ LEVEL PRE 1F)

(j) Measure the asymmetry as in Fig.427.

SKA DOUT 1B T 1

' Asymmetry

lys, approx.

(Fig.427) Measurement of asymmetry (SKA)
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(k) Confirm that the asymmetry is within the following range.
Innermost track lF asymmetry FD-55A ~ F: 0O.6usec, Max.
FD-55G : 0.3usec, Max.

(L) For a double sided FDD, depress "4" key and execute items (i) through
(k) for side 0 and side 1 heads respectively. The side is changed
alternately by a depression of "4" key. If side 1 is selected, SIDE 1

indicator of the SKA turns on.

(m) If the value in item (k) or (L) is out of the specified range; adjust
according to the following procedure. The adjustment can be done
only for the PCBA versions or the PCBA revision numbers with the
variable resistor R5 on the PCBA MFD control. No adjustment can be

done without R5.

i) Adjust the variable resistor RS so that the asymmetry takes the
miniﬁum value by keying in "D4".

ii) For a double sided FDD, execute the operation in item i) for both
sides alternately by chainging the side by key ."4". The variable
resistor shall be so adjusted that both asymmetry for side 1 and

side 0 heads take the minimum value.

(n) 1Lf the values in items (K) and (L) are out of the specified range in
the PCBA without the variable resistor R5, or if the adjustment in
item (m) cannot be done sufficiently even if R5 is mounted, refer

to item (j) of "General method”.
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4-4-11. Check of Read Level
(A) Equipment

(1) Level disk
(2) SKA or user's system
(3) Oscilloscope (not required when the SKA is used)

(B) Check procedure

(1) General method

e

(a) Use two channels of an oscilloscope and connect them to TP9 and TP10
(Differentiation amp.) on the PCBA MFD controi. -
Oscilloscope range 48tpi: AC mode, 0.5V

96tpi: AC mode, 0.2V _
Set both channels, 1 and 2 to the above range. Set either of the
channels to Invert mode and ADD both channels. o

(b) start the spindle motor and install a level disk.
(c) Make the head move to the innermost track.
(d) Execute head loading.

(e) Execute 2F write operation for one rotation of the disk (250KHz of

WRITE DATA frequency for DD-55A ~ F, 500KHz for FD-55G).

(f) Measure the average amplitude (Vp-p) of the read waveform as in

Fiq.428.
(g) Calculate the read level by substituting the following expression
with the measured value in item (f) and READ LEVEL calibration

value (see level disk label).
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100

Read level (true value) = Measured value x - -
Calibration value

TP9,TP10 (ADD
( Vp-p

(Fig.428) Measurement of average read level (2F)

(h) Confirm that the true value of the read level is within the following
range.
Innermost track read level 48tpi: 1.4Vp-p, Min.
96tpi: 0.6Vp-p, Min.

(i) For a double sided FDD, execute items (e) through (h) for side O

and side 1 heads respectively.

(j) If the value in item (h) or (i) is out of the specified range,

following causes are assumed.

i) Inferior disk:
Disk and/or‘jaéket is deformed or damaged. Replace the level disk
with a new one.
ii) Abnormal disk rotational speed:
' Check and adjust accérding to item 4-4-7.
iii) Inferior head touch: ’
Check and adjust according to item 4-4-9.
iv) Inferior head: ’
’ Replace the head carriage Ass‘'y according to item 4-5-1.
v) Inferior PCBA MFD control:
Replace the PCBA MFD control according to item 4-5-7.
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(k) Eject the level disk and release the Invert and ADD modes of the

oscilloscope.
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(2) SKA method

(a)

(b)

(c)

()

(e)

(£)

(h)

(1)

(3)

(k)

Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to the PSA side.

Start the spindle motor by key "S5", (MON indicator turns on).
Install a level disk.

Execute drive select by key "0". (DSO indicator turns on).
Key in "CO" and confirm that the TRACK indication becomes "00".
(RECALIBRATE)

Key in "Cl". (SEEK TMAX)

Key in "D7". (WRITE/READ LEVEL DIF 2F)
Calibration value of the.level disk should be set previously in the

SKA.

Confirm that the DATA indicator [I1T] (mVo-p) indicates the value
within the following range.
Innermost track read level 48tpi: 700mVo~p, Min.

96tpi, 300mvVo-p, Min.

For a double sided FDD, depress key "4" and execute items (g) and (h)
for side O and side 1 heads respectively. The side is changed

alternately by a depression of "4" key. If side 1l is selected,

' SIDE 1 indicator of the SKA turns on.

If'the value in item (h) or (i) is out of the specified range, refer

to item (j) of "General method”.

Eject the level disk.
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4-4-12, Check of Resolution
(A) Eguipment

(1) Level disk
(2) SKA or user's system

(3) Oscilloscope (not required when the SKA is used)
(B) Check procedure
(1) General method

(a) Use two channels of an oscilloscope and connect them to TP7 and TP8
(Pre-amp.) on the PCBA MFD control.
Oscilloscope range  4Btpi: AC mode, 50mV ~ 0.1V
96tpi: AC mode, 20mV ~ 50mV
Set both channels, 1 and 2 to the above range. Set either of the
channels to Invert mode and ADD both channels.

(b) Start the spindle motor and install a level disk. ’
(c) Make the head move to the innermost track.
(d) Execute head loading.

(e) Execute 1lF write operation for one rotation of the disk (125KHz of

WRITE DATA frequency for FD-55A ~ F, 250KHz for F¥D-55G).

(f) Mcasure the average amplitude (V1F) as in Fig.429.

(g) Execute 2F write operation as in item (e) {(double in frequency to

that in item (e)).
(h) Measure the average amplitude (V2F) as in Fig.429.
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(1)

(3)

(k)

(L)

TP7,TP8 (ADD) V1F V2F

1F 2F

(Fig.429) Measurement of resolution

Calculate the resolution by substituting the following expression
with the measured values V1F, V2F, and RESOLUTION calibration value
(see level disk label).

Resolution (true value) = V2F/V1F x 100/Calibration value (%)

Confirm that the true value is within the following range.

Innermostvtrack resolution: 55%, Min.

For a double sided FDD, execute items (e) through (j) for side O

and side 1 heads respectively.

If the value in item (j) or (k) is out of the specified range,

following causes are assumed.

i) Inferior disk:
Disk and/or jacket is deformed or damaged. Replace the level
disk with a new one.

ii) Inferior disk rotational speed:

Check and adjust according to item 4-4-7.

iii) Inferior head touch:

Check and adjust according to item 4-4-9.
iv) Inferior head: Replace the head carriage Ass'y according to item
4-5-1.

v) Inferior PCBA MFD control:
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Replace the PCBA MFD control according to item 4-5-7.

(m) Eject the level disk and release the Invert and Add modes of the

oscilloscope.
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to the PSA side. .

(b) Start the spindle motor by key "5". (MON indicator turns on).
(c) Install a level disk.
(d) Execute drive select by key "O". (DSO indicator turns on).

(e) Key in "CO" and confirm that the TRACK indication becomes "00".
(RECALIBRATE)

(f) Key in "Cl". (SEEK TMAX)

(g) Key in "D8" (RESOLUTION)
The calibration value of the level disk should be set previously in

the SKA.

(h) Confirm that the DATA indicator [ 1 1] (%) indicateé the value
within the following range.

Innermost track resolution: 55%, Min.

(i) For a double sided FDD, depress key "4" and execute jtems (g) and (h)
for side 0 head and side 1 head respectively. The side is changed
alternately by a depression of "4" key. If side 1 is selected,

SIDE 1 indicator of the SKA turns on.

(j) If the value in item (h) or (k) is out of the specified range, refer

¢

to item (L) of "General method".

(k) Eject the level disk.

- 4092 -



4-4-13. Check and Adjustment of Track Alignment . -

(A) Equipment

(1) Cross point screwdriver, M3

(2) Alignment disk

(3) Alignment adjustment jig or M3 screw of 15mm long

(4) SKA or user's system

(5) Oscilloscope

(6) Hygrometer.

(7) Locking paint

(B) Check and adjustment procedure

Note:

Check and adjustment of track alignment shoulé be done in an
environment of general room temperature and humidity. Even if the
environmental condition is within the specified operational condition,
extreemly high or low temperature, or extreemly high or low humidity
should be avoided. Check and adjustment should be done after two
hours, Min. of storing in the above mentioned -condition.

It is recommended that the orientation of the FDD for the track

alignment check is the same .as when the FDD is actually installed

" in the user's system.

(1) General method

(a)

Use two channels of an oscilloscope and connect them to TP9 and TP10
(Differentiation amp.) on the PCBA MFD control. Also connect
the external trigger of the oscilloscope to TP4 (Index) and apply
positive trigger.
Oscilloscope range  48tpi: AC mode, 0.5V, 20msec

96tpi: AC mode, 0.2V, 20msec
Set both channels, 1 and 2 to the above range. Set either of the
channels to Invert mode and Add both channels.
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(b) Start the spindle motor and install an alignment disk.
(c) Execute head loading.

(d) Set the head to the following alignment check track.
48tpi: track 16
96tpi: track 32

(e) Confirm that two lobe patterns as in Fig.430 can be observed (it is
not necessary that the levels of VA and VB are equal).
If only one lobe pattern can be observed or if two lobes become one
pattern, the head is not on the alignment check track.
In such event, execute step-out or step-in as mentioned below to
obtain the most similar waveform to that in Fig.430.
48tpi:- 2 tracks
96tpi: 4 tracks

Note: The above number of tracks to be stepped is required.to make the
alignment track position be fit with the magnetized condition of
the basic magnetized phase "A" of the stepping motor. If fhe
stepped track numbers: are inassured, set it agaih from track 00
(TRACK 00 output signal becomes TRUE) .

For a 48tpi FDD, the lobe pattern as in Fig.430 should be observed
at ﬁhe track of even number. For a 96tpi FDD, the lobe pattern
should be observed at the track of multiple number of four (4).

(f) After one or several step-outs from the check track, step in the

head to the check track again and measure VA and VB at that time.
(g) Calculate the true value of misalignment by substituting the value

in item (f) and ALIGNMENT calibration value (see alignment disk label,

attention to the side).
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48tpi

(Fig.430) Alignment check lobe pattern

VA-VB

Larger value in VA.&‘VBTXlOO

Misalignment (true value) =

-Calibration value)-(Relative humidity-50) x K

K is humidity compensation factor.
48tpi: K=0.26
96tpi: K=0.42

e.g. VA=0.58v, VB=0.61V, Calibration value=-6(%),

Relative humidity=65%, 96tpi:

0.58 - 0.61
0.61

x 0.42=-5.2(%)

Misalignment (true value) ={ x 100-(-6)} - (65-50)

If the calculated value is positivé, the magnetic head is shifted
inward from the reference position, while the head is shifted outward

from the reference position when the value is negative.

(h) Cbnversely, measure VA and VB when the head is on the alignment check

track by stepping-out after one or several step-ins.

(i) calculate the true value of misalignment as described in item (g).
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(j) Confirm that both of the calculated values in items (g) and (i) are
within the following range.

True value of misalignment: 30%, Max.

(k) For a double sided FDD, execute items (d) through (j) for side O

and side 1 heads respectively.

(L) If the value in item (j) or (k) is out of the specified range, adjust
the track alignment according to the following procedure:
i) Loosen two fixing screws of the stepping motor a little.
ii) Insert the alignment adjﬁstment jig or M3 screw from the back
side of the FDD as shown in Fig.431.
iii) Repeat step-in and step-out operations and adjust the migalignment
to be the smallest on the alignment check track during both
step-in and step-out operations by turning the jig or the screw

(stepping motor moves little by little).

Note: When you adjust the alignment by observing the lobe pattern
using the oscilloscope, pay attention to the calibration value

on the alignment disk label and the ambient relative humidity.

Q@ calibration value + (Relativé humidity - 50) x K > 0:
" When the left side lobe pattern level, VA is assumed as "1",
lobe pattern ratio should be so adjusted that: the right side

lobe pattern level VB takes the following value:

Calibration value + (Relative humidity - 50) x K

VB = L -~ 100

@ calibration value + (Relative humidity - 50) x K < 0:
- When the right side lobe pattern level, VB is assumed as "1",
lobe pattern ratio should be so adjusted that the left side

lobe pattern level VA takes the following value.
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iv)

v)

vi)

vii)

viii)

ix)

Calibration value + (Relative humidity -50) x K
100 '

VA = 1 -

e.g. Calibration value = -6%, Relative humidity = 35%, 96tpi:
-6+(35-50)x0.42=~12,3 < 0

~6+(35-50)x0.42

= (.88
100 0

VA = 1-

Therefore, the tirget value of VA when VB is assumed .as "1"

is 0.88.

For a double sided FDD, repeat the adjusting operation in item
iii) alternately for side 0 and side 1 heads until the both
misalignment take the smallest value.

Tighten the two fixing screws of the stepping motor little by little
for adjusting the true value of misalignment after tightening
the screws with the specified torgue to be within *20%.

Remove the alignment disk.

Apply a drop of locking paint to the head of the stepping motor
fixing screws.

Check and adjust the track 00 sensor according to item 4-4-14.
Check and adjust the track 00 stopper according to item 4-4—15.

(m) Release the Invert and Add modes of the oscilloscope.
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Stepping motor

Alignment adjustment jig

(Fig.431) Adjustment track alignment
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to the PSA side.

(b) Use two channels of an oscilloscope.‘ Connect ﬁhe 1st channel to the
DOUT terminal of the SKA and the 2nd channel to the DIF terminal of
the SKA. Apply positive trigger by DOUT terminalt | o
Oscilloscope range |
The lst channel: DC mode, 2V, 20msec
The 2nd channel 4Btpi: AC mode, 1V, 20msec
96tpi: AC'moae, 0.59,"20ﬁ$eé

(c) Key in "BOSF" (;NDEX observation)

(d) Start the spindle motor by key "5"., (MON indicator turns on).
(e) Install an alignment disk.

(f) Execute drive select by key "0". (DSO indicator turns on).

(g) Key in "CO" and confirm that the TRACK indicator becomes »oo",
(RECALIBRATE)

(h) Set the head to the alignment check track.
48tpi: Key in "C2 16" and confirm that the TRACK indication becomes
"16". J | |
96tpi: Key in “C2 32" and confirm that the TRACK indication becomes
"32m, | | '
(i) Confirm that two lobe patterns as in Fig.430 can be observed by the
oscilloscope (it is not necessary that the levels of VA and VB are

equal) .
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If only one lobe pattern can be observed or if two lobes become one
pattern, the head is not on the alignment check track.

In such event, execute step-in or step-out as follows to cbtain the
most similar waveform to that in Fig.430. Step operation can be
done by key "8" (STEP-IN) and key "9" (STEP-OUT). By a depression
of these keys, head will move for one track space. ’
48tpi: 2 tfackg

96tpi: 4 tracks

Note: The above number of tracks to be stepped is required to make the

(3)

(k)

(L)

(m)

alignment track position be fit with the magnetized condition of

the basic magneﬁized phase "A" of the stepping motor.

For a 48tpi FDD, the lobe pattern as in Fig.430 should be observed

at the track of even number. For a 96tpi FDD, the lobe pattern
should be observed at the track of multiple number of four (4).

For a 96tpi, confirm that the H GAIN indicator of the SKA turns on
in order to improve the measurement accuracy and switching of
humidity coefficient. 1If it is off, turn it on by depressing "DD"

key.

Key in "E3'" (ALIGNMENT)
Calibration value of the alignment disk and environmental relative

humidity should be set previously in the SKA.

Confirm all the indications on the DATA [I.TT] (%) indicator are
within +30%. |
The initial digit of the DATA'indicator is the symbol. # (+) mark

ihdicates that the head is shiftéd inward from the reference position,

while - mark indicates that the head is shifted outward.

L3

For a double sided FDD, execute thé same check for side 1 head

according to the following procedure.
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i) Key in "0" following the operation of item (L) (during. execution
of E3 command) and confirm that SIDE 1 indicator of the SKA turns
on.

ii) Confirm as in item (L).

Note: In order to change the head to side 0, key.in "0" .again.

i
it

(SIDE 1 indicator turns off).
(n) Depress "F" key (STOP). S . SRR S -

(o) If the value in items (L) or (m) is out of the specified range, -adjust

the track alignment according to the following procedure.

1) Loosen the two fixing screws of the stepping motor a little.

ii) Insért the alignment -adjustment jig or M3 screw from the back
side of the FDD as shown in Fig.431.

iii) Key in "E3" and adjust the jig or M3 screw so that the DATA
indicator [IT11J (%) shows the smallest value. The stepping motor
moves little by little when the jig or the screw is ‘turned.

iv) For a double sided FDD, repeat the adjusting operation in item iii)
alternately for side 0 and side 1 heads until the both misalignment
take the smallest value,

v) Tighten the two fixing screws of the stepping motor little by
little to obtain the value within +20% on the DATA indicator when
the screws are tightened with the specified torque.

vi) Remove the alignment disk. . - Lo

vii) Apply a drop of locking paint to the screw head of the :stepping
motor fixing screws. |

viii) Check and adjust the track 00 sensor according to item 4-4-14.

ix) Check and adjust the track 00 stopper according to item 4-4-15.

L3

(p) Release the Invert and Add modes of the oscilloscope.
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4-4-14. Check and Adjustment of Track 00 Sensor

(A) Equipment

(1) Cross point screwdriver, M3

(2) Work disk

(3) Alignment disk

(4) SKA or user's system

(5) Oscilloscope (or digital volt meter)

(6) Locking paint

(B) Check and adjustment procedure

(1) General method

(a¥

Connect a digital volt meter or an oscilloscope to TPl (Track 00

" sensor) on the PCBA MFD control.

(b)

(d)

Oscilloscope range: DC mode, 1V
Start the spindle motor and install a work disk.

Execute head loading

S~ oLlTAarny o LE

Confirm that the voltage at TPl is within the following range when
the head is set to track 00. '

- Track 0Q position TPl voltage: 3V, Min.

(e)

Turn the power off of the FDD and then turn it on again. Confirm

" that the stop position of the head carriage did not change at power

(£)

off and on. This item aims to confirm that the track 00 position

matches the basic magnetized phase A of the stepping motor.

Make the head move to the following track.
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(g)

(h)

48tpi: 02 track
V6tpi: 04 track

Confirm thaF the voltage at TPl is within the following range at
the track position in item (f). . - c e BEall.c
TPl voltage at track 02 (48tpi) or track 04 (S6tpi): 0.5V, Max.

If the value in item (d), (e), or (g) is out of the specified range,
adjust the position of the track 00 sensor according to the following

procedure.

i) Loosen the fixing screw of the track 00 stopper (see Fig.434) and
shift the stopper in the step-out direction (make .apart from the

rear side of the head carriage). - - L=

ii) Connect the oscilloscope to TP9 or TPlO (Differentiation amp.)

of the PCBA MFD control.
Oscilloscope range: AC mode, 0.2V, 20msec

iii) Install an alignment disk, The track.aliénment should be adjusted

correctly according to item 4-4-13.

iv) Make the head move to the position where the lobe pattern as in

Fig.430 can be observed.

v) Remove the alignment disk.

vi) Connect the digital voltmeter or the oscilloscope to TPl (Track 00

sensof) on the PCBA MFD control.

Oscilloscope range: DC mode, 1V

vii) Step out the head for the following track space from the position

where the normal lobe pattern is observed.
48tpi: 15 tracks (head will be on track 01)
96tpi: 30 tracks (head will be on track 02)

viii) Install a work disk.

ix) Loosen the fixing screws of the track 00 sensor (see Fig.432)

and move the sensor a little so that the voltage at TPl falls
within the following range.

TPl voltage at track 01 (48tpi), track 02 (96tpi):
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0.5 ™~ 3V (0.8 v 1.2V, approx. center)
x) Confirm the items (d) through (g).

xi) Adjust the track 00 sensor position so that the values in items
(ix): and (x) satisfy the specification when the screw has been
tightened with the specified torque.

xii) Apply a drop of locking paint on the fixing screw head.
xiii) Adjust the track 00 stdpper according to item 4-4-15.

Head carriage Ass'y

Track 00 sensor

(Fig.432) Adjustment of track 00 sensor
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch
to the PSA side.

(b) Use two channels of oscilloscope and connect them as follows.

i) The lst channel: SKA DOUT terminal
DC mode, 5V, 5~ 1lOmsec
ii) The 2nd channel: PCBA MFD control TPl (Track 00 sensor), 1V range
iii) External trigger: DIRECTION SELECT interface signal (Interface
connector pin No.18) or Pin 3 of J3 (resistor
network RAl for terminator) on the PCBA MFD
control. ‘ -

(+) trigger.

(c) Xey in "B8 F". (STEP observation)
(d) Start the spindle motor by key "5". (MON indicator turns on).
(e) Install a work disk.
(f) Execute drive select by key "0". (DSO indicator turns on).
(g) Set the step rate and the settling time as follows referring to item

4-2-4-3, _ ,

48tpi: Step rate 6msec, Settling time l5msec

96tpi: Step rate 3msec, Settling time l5msec
(h) Key in "CO" and confirm that the TRACK indicator becomes "00".
(i) Key in "CS5". (TOO TIMING, SEEK 15)

(j) Measure the timing of points A and B and the voltages VL and VH
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referring to Fig.433. The values should be with the following
range..

TPl clip timing, A: tA in Fig.433,

TPl clip timing, B: tB in Fig.433,

TPl voltage, VL: 0.5V, Max.

TPl voltage, VH: 3V, Min.

Step-out
DIRECTION SELECT PTou

(External trigger) J j Step-in

5 1 2 3 4

— U

1 2 3 4
SKA DOUT LA 11 | .|

A B
TPL VL \\\\fr _ \ r///

(Track 00 sensor) f
tA . tB
3ms 3ms
48tpi FDD Track 00 detectio

= W
=
0

12
11

=
== N
— W
— &
== U1

SKA DOUT
.' . N N ) . .A . B
TP1 . VL \ H . /
(Track 00 sensor)
tA tB
EEEEE_EEE Track 00 detection

Note: VL and VH shall'be smooth without undulations

(Fig.433) Track 00 sensor output waveform

(k) Key in "F"., (STOP)
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(L) Turn the FD PWR switch of the SKA off at the track 00 position and
then set it again to the PSA side. Confirm that the stop position

of the head carriage did not change at power off and on.

(m) If the value in item (Jj) or (L) is out of the specified range, adjust
the position of the track 00 sensor according to the following

procedure.

i) Loosen the fixing screw of the track 00 stopper (see Fig.434) and
shift the stopper in the step-out direction (make apart from the
rear sidé of the head cafriage).

ii) Connect the 2nd channel of the oscilloscope to TP9 or TP10
(Differentiation amp.) of the PCBA MFD control and change the
trigger to this channel;

Oscilloscope range: AC mode, 0.2V, 20msec
iii) Install an alignment disk. The track alignment should be correctly
adjusted according to item 4-4-13.

iv) Key in “CO" and confirm that the track indicator becomes *00".
(RECALIBRATE) .

v) Key in the following code and confirm that two lobe patterns as in
Fig.430 can be observed.
48tpi: C2 16
96tpi: C2 32
If normal lobe pattern cannot be observed, move ‘the head to the
track position where the typical lobe pattern can be observed by
stepping in by key "8" or by stepping out by key "9".

vi) Remove the alignment disk.

vii) Key in the following code. (SET TRACK NUMBER)
48tpi: E4 16
96tpi: E4 32
viii) Key in "C2 00" (SEEK 00)
Don't key in "CO" (RECALIBRATE).
ix) Change the connection of the oscilloscope as in item (b}.

x) Key in "C5". (TOO TIMING SEEK %5)
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xi)

xii)

xiii)

xiv)

Loosen the fixing screw of the track 00 sensor (see Fig.432) and

adjust the sensor position where the requirements in item (j) are
all satisfied.

Repeat the adjustment so that the values in item (j) fall within

the specified range when the fixing screw has been tightened with
the specified torque.

Apply a drop of locking paint to the fixing screw head.

Adjust the track 00 stopper according to item 4-4-15.
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4-4-15. Check and Adjustment of Track OO0 Stopper

(A) Equipment

(1) Cross point screwdriver, M3

(2) SKA or user's system

(3) Locking paint

(B) Check and adjustment procedure

(1) General method

(a)

(b)

(c)

(a)

(e)

(£)

(g)

(h)

Set 'the head to track 00,
Step out the head from the track 00 position.

Confirm that the head carriage does not move by the step-out command

(head carriage rests on track 00).

Confirm that the gap between the head carriage and the -extreme -end

of the track 00 stopper is 0.1 A~ O.4mm. (See Fig.434).

Repeat step-in and step-out operations between track 00 and track O05.
Confirm that no impact sound can be heard between the head carriage

and the track 00 stopper.

Turn off the FDD power and depress the head carriage lightly against
the track 00 stopper with fingers. (See Fig.434).

Confirm that the head carriage automatically returns to the initial

position (track 00) when the power is turned on again.

If any one of the items (d), (e), and (g) is not satisfied, adjust

the track 00 stopper position according to the following procedure.
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i) Set the head to track 00.
ii) Loosen the fixing screw of the track 00 stopper. (See Fig.434).
iii) Adjust the stopper position so that the gap between the stopper
and the head carriage becomes 0.25mm, approx. And then tighten
the screw with the specified torque.
iv) Execute items (a) through (g).

v) Apply a drop of locking paint on the fixing screw head.

Head carriage Ass'y

Track 00 stopper

Stepping motor

Track 00 stopper fixing

Gap screw

0.25%0.15mm

(fié;éﬁ&)uﬁdjustment of track 00 stopper
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(2) SKA method

(a)

(b)

(c)

(4)

(e)

(f)

(g)

(h)

(1)

(3)

(k)

Connect the SKA referring to item 4-2-4 and set the FD PWR switch to
the PSA side. )

Execute drive select by key "0". (DSO indicator ‘turns on).-

e s e w oA, el

Key in "CO" and confirm that the TRACK indicator becomes "“00".

(RECALIBRATE) . : Sl T i
Set the step rate and the settling time as follows referring to item
4-2-4-3,

48tpi: Step rate 6msec, Settling time l5msec

96tpi: Step rate 3msec, Settling time l5msec

Key in "9". (STEP OUT)

Confirm that the head carriage does not move even if "9" is keyed in

(head carriage rests on track 00).

Confirm that the gap between the head carriage and the extreme -end

of the track 00 stopper is 0.1 ~ 0.4mm. (See Fig.434).
Key in "CO" and key in "C5". (STEP TIMING, SEEK %5)

Confirm that no impact sound can be heard between the head carriage

and the track 00 stopper.

Turn off the FD PWR switch of the SKA and depress the head carriage
lightly against the track 00 stopper. (See Fig.434).

Confirm that the head carriage automatically returns to the initial

position (track 00) when the FD PWR switch is set to the PSA side again.
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(L) If any one of the items (g), (i), and (k) is not satisfied, adjust
the track 00 stopper position according to the following procedure.
i) Key in ¥CO"™ and confirm that the TRACK indicator becomes "00"
(RECALIBRATE)
ii) Loosen the fixing screw of the track 00 stopper. (See Fig.434).
iii) Adjust the stopper position so that the gap between the stopper
and the head carriage beccmes 0.25mm, approx.
And then tighten the screw with the specified torque.
iv) Execute items (a) v (k).

v) Apply a drop of locking paint on the fixing screw head.

-
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4-4-16. Check and Adjustment of Index Burst Timing.
(A) Equipment

(1) Cross point screwdriver, M3

(2) Alignment disk '

(3) SKA or user's system

Ef) Oscilloscope (not required when the SKA is used)

(5) Locking paint
(B) Check and adjustment procedure
(1) General method

(a) Use two channels of the oscilloscope. Connect the lst channel to TP4
(Index) on the PCBA MFD control and the 2nd channel to TP7 -or TP8
(Pre-amp.). Apply positive trigger by TP4.

Oscilloscope range
The lst channel: DC mode, 2V, 50usec
The 2nd channel 48tpi: AC mode, 1V, 50usec
96tpi: AC mode, 0.5V, SOusec

(b) Start the spindle motor and install an alignment disk.
(c) Execute head loading.

(@) set the head to the following track.
48tpi: Track Ol
96tpi: Track 02

(e) Measure "t" in Fig.435.

¢

(f) Substitute the following equation with the measured value in item

(e) and INDEX TIMING calibration value (see alignment disk label).
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TP4 (Index) ] R

TP7 or

TP8

t Index burst delay

(Fig.435) Index burst timing

Index burst timing (true value)=Measured value - Calibration value(us)

(g) Confirm that the true value of the index burst timing is within the

following range.

FD-55A ~ F: 200+20Qusec

FD-55G

: 165*+165usec

(h) If the value in item (g) is out of the specified range, adjust the

index sensor Ass'y position according to. the following procedure.

i) Loosen
adijust
timing

ii) Repeat

timing

been tightened with the specified torque. ,
iii) Apply a drop -of locking paint on the fixing screw heéd.

(i) Remove the alignment disk.,

the fixing screws (see Fig.436) of the PCBA front OPT and
its position to make the true value of the index burst
fall in the specified range in item (g).

the deustment so that the true value of thé index burst

falls in the range of item (g) when the fixing screw has
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Adjustment of index sensor -

(Fig.436)
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(2) SKA method

(a) Connect the SKA referring to item 4-2-4 and set the FD PWR switch‘
to the PSA side.

(b) Start the spindle motor by key "S". (MON indicator turns on).
(c) Install an alignment disk.
(d) Execute drive select by key "O". (bSO indicator turns on).

(e) Key in "CO" and confirm that the TRACK indicator becomes "00".
(RECALIBRATE)

(f) Set the head to the'index check track.
48tpi: Key in "C2 Oi? and confirm that the TRACK indication becomes
“015. ' .
96tpi: Key in "C2 02" and confirm that the TRACK indication becomes
"02".

(g) Key in "E6™. (INDEX TIMING)
The calibration value of the index timing should be set previously

in the SKA.
(h) Confirm that the DATA indicator [ 1 ]] (us) indicates the value within
the following range.
FQ—SSA ~n F: 200+£200yusec
FD-55G :+ 165+165usec
(i) Xey in "F". (STOP)
(§) If the value in item (h) is out of the specified range, adjust the

index sensor Ass'y position according to the following procedure.
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i)

ii)

4
pl

iii)

(k)

iv)

Depress "F" key. (STOP).

Loosen the fixing screws (see Fig.436) of the PCBA front OPT .and
its position so that the DATA indication under execution shows

the median value in the specified range of item (h).

Repeat the adjustment so that the DATA indication takes the median
value when the fixing screw has been tightened with the specified

torque.

Apply a drop of locking paint on the fixing :screw head. - ..

Remove the alignment disk.
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4-5. MAINTENANCE PARTS REPLACEMENT

4-5-1.

Replacement of Head Carriage Ass'y

(A) Tools =

(1)
(2)
(3)
(4)
(5)
(6)
(7

Cross point screwdriver, M3
Common screwdriver, small size
A pair of tweezers

Alcohol and gauze

Locking paint

SKA or user's system

Required equipment for each referring item

(B) Replacement procedure

(1)

(2)

(3)

(4)

(5)

(6)

Disconnect the head connector (J9) and remove the head cable from the

cable clamper B (Fig.506, No.l5).

Remove the plate (Fig.506, No.l2) and shift lever (Fig.506, No.1l4) on
the set arm by removing their fixing screws (Fig.506, 511, S3).

Remove the set arm (Fig.506, No.7) by removing the two fixing screws
(Fig.506, s6).

Remove two screws (Fig.506, S3) fixing the head carriage Ass'y (Fig.506,
No.24: the figure shows a double sided FDD) and the steelgbelt (Fig.506,
No.28), and remove the steel belt and the belt spring (Fig.506, No.29)

from the carriage.

]

Remove three screws (Fig.506, S3, S4) to remove the spring guides A and

B (Fig.506, Nos. 25, 26) which fix two guide shafts (Fig.506, No.24).

Remove the head carriage Ass'y with the guide shafts. (See Fig.437).
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(7) Install a new head carriage Ass'y and two guide shafts in the reverse

order of items (1) through (6).

Notes:

1.

When replacing the head carriage Ass'y, replace the guide shafts
at the same time becauselof matching the hole diameter of tﬁe
carriage with that of the guide shaft. Guide shafts are to be
designated in combinatioﬁ with thé ﬁead cariiégé,Ags;y. (Réfer
to item 4-1-3, (3)). L
Guide shaft which goes thrcugh-fhe hole of ﬁge-head éa?riage
smoothly with a little clearance is considered to be fhe bést.
If there is dust or dirt on the surface of the steei belt, belt
spring, capstan, etc, ;lean them carefully with §1cohol and

gauze,

(8) After finishing the installation of head carriage Ass'y, loosen the

screw (Fig.506, Sl1) which fixes the steel belt to the capstan of the

stepping motor via the plate washer (Fig.506, No.30).

(9) After moving the head carriage :several times manually, tighten the

fixing screw of the steel belt in item (B) carefully with the specified

torgue.

At this time, be careful that the belt is tensioned straightly.

Pay attention not to damage the surface of the belt or the capstan.

(10) Loosen the fixing screw (Fig.506, S8) of the track 00 stopper (Fig.506,

No.4) to shift the stopper toward the rear side of the FDD..

(11) Adjust the set Arm position according to item 4-4-1.

(12) Check and adjust the clamp arm position according to item 4-4-2.

¢

(13) Check and adjust the front lever position according to item 4-4-3.

(14) Check and adjust the arm lifter according to item 4-4-4. (Only for

models with the head l6ad solenoid).
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(15) Check and adjust the CSS Ass'y according to item 4-4-5. (Only for the
double sided CSS models).

(16) Execute head cable treatment according to item 4-2-3.

(17) Make the head seek continuously between the track 00 and the innermost .
track and confirm that the steel belt does not meander nor undulate.
When the SKA is used, key in "C6" for this check and key in "F" for
stop. '

If there is some abnormal running of the steel belt, readjust the
belt with two screws in item (4) and one screw in item (8). After
the adjustment tighten the screws carefully with the specified torque.

(18) Check and adjust the head touch according to item 4-4-9.

(19) Check and adjust the asymmetry according to item 4-4-10. (Adjustment is
applied only for the models equipped with variable resistor, R5 on the
PCBA MFD control).

(20) Adjust the track alignment according to item 4-4-13.

(21) Adjust the track 00 sensor position according to item 4-4-14.

(22) Adjust the track 00 stopper positidn according to item 4-4-15.

(23) Check and adjust the index burst timing according to item 4-4-16.

(24) Check for the read level according to item 4-4-11.

(25) Check for the resolution according to item 4-4-12.

(26) It is recommended to connect the FDD to the system for overall test.

(Refer to item 4-2-5, (1)).
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Ass'y '

iage

(Fig.437) Replacement of head carr
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4-5-2.

Replacement of Stepping Motor Ass'y

(A) Tools

()

(2)

(3)
(4)
(5)
(6)

Cross point screwdriver, M3

A pair of tweezers

Alcohol and gauze
Locking paint
SKA"or user's system

Required equipment for each referring item

N

(B) Replacement procedure

(1)

(2)

(3)

(4)

(5)

(6)

Disconnect the stepping motor connector (J6).

Remoyé-the cable- holder (Fig.506, No.32) to make the stepping motor

cable be: free,

Remove two screws (Fig.506, S3) fixing the head carriage Ass'y (Fig.506,
No.24) and the steel belt (Fig.506, No.28), and remove the steel belt

and the belt spring (Fig.506, No.29) from the carriage.

Remove the two fixing screws (Fig.506, S7) of the stepping motor Ass'y
(Fig.506, No.27) and remove the stepping motor with the steel belt.
Remove screw (Fig.506, S1) on the capstan of the stepping motor and

remove the steel belt and the plate washer (Fig.506, No.30).

Fix a new steel belt temporarily to the capstan of a new stepping motor

with the plate washer and the screw in item (5) as tgey were.

Notes: 1. Fundamentally, the steel belt and the belt spring should be

replaced with the stepping motor. However, if there is no

inferior points for these belt and spring, they may be used
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(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

after cleaning the surface carefully with .alcohol and gauze.
2. Never remove the plate of the stepping motor Ass'y since they

are combined each other.

Install the stepping motor in item (6) according to the reverse order
of items (1) through (4). Gan o Ll e LR Liews e TE I
. P

Loosen the screw which fixes the belt to the capstan . &% wri

-
‘et

After moving the head carriage several times manually; iighten the
fixing screw of the steel belt in item (8) carefully with the specified
torque. At this time, be carefull so that the belt is -tensioned
stréightly. Pay attention not to damage the surface of the belt or

LT

the capstan. S .

Loosen the fixing screw (Fig.506, S8) of the track 00 stopper (Fig.506,
No.4) to shift the stopper toward the rear side :of the FDD.

Make the head seek continuously between the track 00 :and the innermost
track and confirm that the steel belt does not meander nor undulate.
When the SKA is used, key in "C6" for this check and key in ™F" for stop.
If there is some abnormal running of the steel belt, readjust the

belt with two screws in item (4) .and one screw in item (8). - After

the adjustment tighten the screws carefully with the specified torque.

If the steel belt is replaced, execute the continuous seek in item (11)

-

for five minutes, approx.
Adjust the track alignment according to item #4-4-13.

Adjust the track 00 sensor position according to item 4-4-14.

Adjust the track 00 stopper position according to item 4-4-15.
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4-5-3, Replacement of DD motor Ass'y (Spindle Motor)

(A) Tools

(1)
(2)
(3)

(4
(5)
(6)

Cross point screwdriver, M3

Common screwdriver, small size

A pair of tweezers

Locking paint

SKA or user’'s system

Required equipment for each referring item

(B) Replacement procedure

(1) Disconnect the spindle motor connector (J7).

(2).

(3)

(4)

(5).

Remove three screws (Fig.506, S2, S10) fixing the PCBA DD motor servo.

Remove three screws (Fig.506, SS5) of spindle side fixing the DD motor

Ass'y and draw out the DD motor Ass'y from the rotor side (PCBA dide).

Remove: the spacer (Fig.506, No.6) from the PCBA DD motor servo.

Install a new DD motor Ass'y in the reverse order.

oy

Notes: 1. Be sure to attach the spacer (Fig.506, No.6) to. the correct

position. Spacer is made of insulation material and if it is
not inserted, the electric circuit will be damaged.

The spindle area of the DD motor (clamping cup of the disk) is
precisely machined. For installing the motor to the frame,
place the spindle in pallarel to the frame and push into the
frame slowly. Handle the spindle very carefully not to damage

the spindle surface.

. The installation screw (Fig.506, S10) of the spacer is made of

plastic. Metallic screw will damage the electric circuit.
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(6)

(7

(8)

(9)

(10)

(11)

(12)

Do not tighten the plastic screw with larger torque than in

specified in item 4-2-1.

Arrange the DD motor cable be in space between the PCBA MFD control and

the frame.

Adjust the set arm position according to item 4-4-11‘ .

oy e T

Check and adjust the clamp armipésitioh according to item 4-4-2.
Check for the file protect sensor according to item 4-4-6.
Adjust the disk rotational speed according fé_item“4f4f7,

Check and adjust the track alignment according to item 4-4-13.

Check and adjust the index burst timing according to item 4-4-16.
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4-5-4,

Replacement of Collet Ass'y

(A) Equipment

(1)
(2)
(3)
(4)
(5)

Cross point screwdriver, M3

A pair of tweezers
Round nose pliers
Locking paint

Required equipment for each referring item

(B) Replacement procedure

(1)

(2)

(3)

(4)

(5)
(6)

(7)

Remove the plate (Fig.506, No.l2) and the shift lever (Fig.506, No.l4)
on the set arm by removing their fixing screws (Fig.506, S11, S3).

Remove the set arm (Fig.506, No.?)'by'removing the two fixing screws

(Fig.506, s6).

Remove the E-ring (Fig.506, S15) which fixes the collet Ass'y (Fig.506,
No.10) to the set arm and remove the collet and the spring (Fig.506,
No.ll) .

Install a new collet Ass'y in the reverse order. Pay attention to the
orientation of the spring. The spring is conical. The smaller
diameter side faces the collet side and the larger diameter side faces

the set arm side.
Adjust the set arm position according to item 4-4-1.
Check and adjust the clamp arm position according to item 4-4-2.

Check and adjust the track alignment according to item 4-4-13.

- 4126 -



4-5-5., Replacement of Head Load Solenoid
This item applies only for the FDD with the head loéd solenoid.
(A) Tools

(1) Cross point screwdriver, M3
(2) Hexagon wrench key, 1.5mm .
(3) A pair of tweezers

(4) Locking paint

(5) Required equipment to each referring item

(B) Replacement procedure

(1) Disconnect the head locad solenoid -and the track 00 connector (J4).

(2) Pull out two solenoid pins (terminal Nos. 1 and 2) from the connector

housing referring to item 4-2-2, (4).

(3) Remove two fixing screws (Fig.506, S3) to remove the head load solenoid

Ass'y (Fig.506, No.23).
(4) Install a new head load solenoid Ass'y in the reverse order.-

Note: Arrange the wiring connection of the head load solenoid so that the
white lead wire is connected to pin 1 and the red wire to pin 2.

(See Fig.439).. o : -

(5) Position the head load solenoid Ass'y so that'the.rod.of-¢2mm be in
parallel with the set arm. (See ?19.438).._ )
And for a double sided FDD the space between the head protector Ass'y
and the arm lifter shall be more than O. 2mm

Then tighten the screws with the specified torque.
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Arm lifter

¢2mm, rod
e —
- jo® ofo
( ead load solenocid Ass'y
ead protector Ass'y
(For double sided only)
Set arm

0.2mm
Min.

(Fig.438) Installation of the head load solenoid Ass'y

 Black(pin 6)

Yellow(pin 4)

Solenoid: lead wire Grey(pin 5)

Red(pin 2)

Polarizing key position
(pin 3)

Solenoid lead wire
white(pin 1)

'

(Fig.439) Color identification of connector J4 wiring

(6) Check and adjust the arm lifter according to item 4-4-4.
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4-5-6. Replacement of Track 00 Sensor Ass'y
(A) Tools
(1) Cross point screwdriver, M3
(2) A pair of tweezers
(3) Locking paint
(4) SKA or user's system
(5) Required equipment for each referring item
(B) Replacement procedure

(1) Disconnect the head load soleﬁoid and the Track 00 ‘connector - (J4).

(2) Pull out two solenoid pins (terminal Nos. 1 and 2) from the connector

housing referring to item 4-2-2, (4).

(3) Remove the fixing screw (Fig.506, SB8) to remove the TOO sensor Ass'y

(Fig.506, No.22).
(4) Install a new TOO sensor Ass'y in the reverse order.
Note: Arrange. the wiring connection of the head load solenoid :so that the
white lead wire is connected to pin 1 and red .wire to pin 2. (See

Fig.439).

(5) Loosen the fixing screw (Fig.506, s8) of the track 00 stopper (Fig.506,

No.4) to shift the stopper foward the rear side of the FDD.
{6) Adjust the track 00 sensor position according to item 4-4-13.

(7) Adjust the track 00 stopper position according to item 4-4-14.
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4-5-7. Replacement of PCBA MFD Control
(A) Tools

(1) Cross point screwdriver, M3

(2) Common screwdriver, small size

(3) SKA or user's system

(4) Required equipment for each referring item

-

(B) Replacement procedure

(1) Disconnéct all of the connectors connected to the PCBA MFD control

(Fig.506, No.34) referring to item 4-2-4.
(2) Remove the PCBA by removing the three fixing screws (Fig.506, S2}.
(3) Iﬁstall a new PCBA MFD control in the reverse order.
(4) Set the straps and terminator as they were on the old PCBA.
(5) Check for the file protect sensor according to item 4—476.

(6) -Check for the erase gate delay according to- item 4-4-8.

(7) Check and adjust thevasymmetry according to item 4-4-10.:

(8) Check for the read level according to item 4-4-11.

(9) Check for the resolution according to item 4-4-12.

(10) Check' for the track 00 sensor according to item 4-4-14.

(11) Check for the index burst timing according to item 4-4-16.
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(12) 1t is recommended to connect the FDD to the system for overall test.

(Refer to item 4-2-5, (1)).
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4-5-8. Replacement of PCBA Front OPT
(A) Tools
(1) Cross point screwdriver, M3

(2) SKA or user's system

(3) Required eguipment for each referring item

(B) Repléﬁement procedure

(1) Disconnect PCBA front OPT connector (J5).

(2) Remove the two fixing screws (Fig.506, S20) to remove the PCBA.
(3) Install a new PCBA front OPT in the reverse order.

(4) Check for the file protect sensor according to item 4-4-6.

(5) Adjust the index burst timing according to item 4-4-16.

(6) Check for the performance of the front bezel indicator.
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4-5-9. Replacement of Head Pad (Single sided only)
This item applies only to the single sided FDD.
(A) Tools

(1) A pair of tweezers

(2) Required equipment for each refeiring item
(B) Replacement procedure

(1) Lift up the pad arm manually and peel the pad carefully with a pair of

tweezers. (See Fig.440).

(2) Apply a new pad to the initial position. Be careful not to press the

pad surface‘strongly.
(3) Clean the magnetic head surface.according to item 4-3-2.
(4) Adjust the head pad position according to item 4-4-9.
(5) Check fqr the read ;evel according to item 4-4-11.

(6) Check for the resolution according to item 4-4-12.
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Pad arm

Head carriage Ass'y
(single sided)

(Fig.440) Replacement of head pad
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4-5-10. Replacement of Front Bezel Ass'y
(A) Tools
(1) Cross point screwdriver, M3
(2) Hexagon wrench key, 1l.5mm
(3) Required equipment for each referring item

(B) Replacement procedure

(1) Turn the front lever to close position and remove:a fixing set screw

(Fig.506, S13).

(2) Turn the front lever to open position and remove .another fixing set

screw. Then draw out the front lever Ass'y (Fig.506, No.37).

(3) Remove the fixing screws (Fig.506, S7) of the front bezel Ass'y (Fig.506,

No.36) and dfaw the front bezel out.

(4) Install a new front bezel Ass'y in the reverse order. For the
installation of the front bezel, press the longitudinal sides of the
bezel against the frame and tighten the fixing screws with the

specified torque.

(5) Adjust the front lever position according to item 4-4-3.
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4-5-11. Replacement of Front Lever Ass'y

(A) Tools

(1) Hexagon wrench key, 1.Smm

(2) Required equipment for each referring item

-

(B) Replacement procedure

(1) Turn the front lever to close position and remove a fixing set screw

(Fig.506, S13).

~(2) Turn the front lever to open position and remove another fixing set

screw to draw out the front lever Ass'y (Fig.506, No.37).
(3) Install a new front lever Ass'y in the reverse order.

" (4) Adjust the front lever position according to item 4-4-3.
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4-5-12. Replacement of CSS Ass'y

This item applies only to the double sided CSS model (without head

locad solenoid).
(A) Tools

(1) Cross point screwdriver, M3

(2) Required equipment for each referring item
(B) Replacement procedufe

(1) Remcve the fixing screw (Fig.506,53) to remove the shift lever (Fig.506,

No.1l4) from the set arm,

(2) Remove the fixing screw (Fig.506,S3) to remove the CSS Ass'y (Fig.506,

No.39) from the frame.

(3) Install a new CSS Ass'y in the reverse order. Be careful to install
the arm lifter area (¢2mm rod) and the shift lever be in parallel to
the set arm. The CSS Ass'y should be fixed with no contact to the

set arm. (See Fig.44l).

(4) Check for the CSS Ass'y according to item 4-4-5.
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Plate

¢2mm, rod
(Parallel to set arm)

/'Wﬁ: Bl

CSS Ass'y

Shift lever
(Parallel to set arm)

Set arm

(Fig.441) CSS Ass'y and shift lever position
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SECTION 5

DRAWINGS & PARTS LIST
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5-1. CONFIGURATION

Following shows the configuration of the main parts of FD-55(L). (Refer
to Fig.501 ~ Fig.505). Refer to items 5-2 and 5-3 as to detailed break-

downs.
— Frame
——DD motor Ass'y (Spindle motor)
—— Stepping motor Ass'y )
—Set arm Ass’y———jQ—————-Collet Ass'y
—Transport ———— Holder Ass'y—~—~————I::Lever shaft Ass'y
' ——TOO sensor Ass'y Clamp arm Ass'y
— *1 Head load solenoidbAss'y
—— *2 Head protector Ass'y
——*3 CSS Ass'y
FD-55— —Front bezel Ass'y

—Front lever Ass'y
—Head catriage Ass'y

—PCBA MFD control

——PCBA front OPT

\—+4 Optional assemblies

Notes: *1: Applied only for models with head load solenoid (single and
double sided).

*2: Applied only for double sided models withe head load solenoid.
*3: Applied only for double sided CSS models.
*4. Refer to separate materials (SECTION 6).

(Table 501) Main parts configuration of FD-55(L)

- 501 -



File protect sensor

Index sensor

PCBA fixing screws

PCBA front OPT

Front bezel Ass'y

4 (Head load
solenoid & TOO0)
J2 (Power)

JS(PCBA front OPT)

J9 (Head)
Cord guide

Front lever
Collet Ass'y

Cable clamper B

card edge)

J1(Signal interface,

Frame

Set arm Ass'y

Frame ground terminal

(Fig.501) Externmal view (No.l)
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Spindle (DD motor Ass'y)

DD motor Ass'y fixing screws

Index sensor (LED)

Lever shaft

Ass'y

Head carriage Ass'y

*Head protector Ass'y
*Head load solenoid

or LSS Ass'y

. &ss'y

Clamp arm Ass'y

Y

TOO sensor Ass

Head cable

Stepping motor Ass'y

Note:

Refer to Table 501 as to the assemblies with asterisks.

(Table 502) External view (No.2)
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Front bezel fixing screws

PCBA DD motor servo

DD motor Ass'y

J7 (Spindle motor)

—~ DD motor Ass'y fixing screws

PCBA fixing screw

J6 (Stepping motor)

DD motor Ass'y
Fixing screw

PCBA fixing screws -

PCBA MFD control

(Fig.503) External view (No.3)
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Stepping motor Ass'y

fixing screws

TOO stopper

Head carriage Ass'y

heet (insulétion)

(Fig.504) External view (No.4)
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Parts number of the FDD

/ /Name plate

—

(Fig.505) ExﬁernalAviewv(No.S)
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5-2. MECHANICAL BREAK-DOWN AND PARTS LIST

5-2-1. FDD (Refer to Fig.506)

Nos.| Parts Nos. Parts name Q'ty Description

1 [16152803-00 Frame Ass'y C e

2 |16802602-00 Cord guide. - 1

3 116787121-00 Sheet N -

4 |16802437-00 | Stopper, TOO 1 _

S 114733730-00 DD motor Ass'y *] | FD-55(L)A ™~ F, Note 3
14733730-10 | DD motor Ass'y . FD-55{L) &,B
14733730-50 DD motor Ass'y FD-55(L) G

6 116786981-00 Spacer, 1IC -1

7 117966790-01 Set arm 'sub Ass'y *]1 |FD-55(L) A,E
17966790-01 Set arm sub Ass'y FD-55(L) B,F,G

8 |167863984-00 Felt pad 1

9A |16786984-00 } Felt pad 1
9B |16787076-02 | Disk pad 2.5t 1 |Note 4,FD-55(L)A,E
10 |17966793-00 Collet Ass'y -1
11 {16385123-00 Spring, pressure -1
12 |16802440-00 Plate A 1
13 |16786997-00 Pad, disk 1
14 |16802550-00 Shift lever *] [ Note -6
168Q2592—OO Shift lever FD-55(L) B,F,G:CSS
15 |16802651-00 Cable clamper B 1
16 | 17966806-00 Head protector Ass'y 1 |Note 5
17 116792288-00 Holder 1 -
18 |16786990-00 Cushion, holder 1
piQ 17966801-00 Lever shaft Ass'y 1 |Note 7
20 1796?802-00 Clamp arm Ass'y 1
21 116389017-00 Spring, lever 1
22 |117966805-00 TOO sensor Ass'y 1
23 17966859—01 Bead load solenoid Ass'y 1 | Note 8

(Table 502) Parts list of the FDD (1/2)
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Nos.| Parts Nos. Parts name Q'ty Description

24 | 17966940-00 Head carriage Ass'y *] | FD-55(L) A,Note 9
17966941-00 Head carriage Ass'y FD-55(L) B,Note 9
17966942-00 Head carriage Ass'y FD-55(L) E,Note 9
17966944-00 Head carriage Ass'y FD-55(L) F,Note 9
17966943-00 Head carriage Ass'y FD-55(L) G,Note 9

25 | 16392009-00 | Spring guide A

26- | 16392010-00 | Spring quide B

27 | 14769070-00 | Stepping motor Ass'y *1 | FD-55(L) A ~ G,Note 3
14769070-50 | Stepping motor Ass'y FD-S5(L) A,B

28 | 16792265-00- | Steel belt A 1

29 | 16392008-00 | Spring, belt 1

30 | 16496492-00 Washer, plate 1

31 [16802434-00 | Cable guide 1

32 | 16766580-00 Cable holder 1

33 | 13189135 Terminal (Faston) 1

34 | 15532001-XX | PCBA MFD control #B 1 [ Note 10

35 | 15531990-XX | PCBA front OPT 1 | Note 10

36 | 17966807-50 Front bezel Ass'y 1 | Note 11

37 | 17266808-50 Front lever Ass'y 1 | Note 11

38 | 16389024-00 | Arm spring 1 [ FD-55(L) B,F,G

39. | 17966900-00 | CSS- Ass'y 1 |Note 8 '

(Table 502) Parts list of the FDD (2/2)
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Notes:

1.

10.

11.

[P it gt it e i A e

As to the parts with an asterisk in the Q'ty column, select
appropriate one for the model. i _

As to the parts with model name of FD-55(L) in the Description column,
the parts is used only for the model. °~ o

For the DD motor Ass'y of FD-55(L) A or B, either of 14733730-00 and
-10 may be used. (Mainly -10 is used at shipment); .

For the stepping motor Ass'y of FD-55(L) A or B, -either of 14769070-00
and -50 may be used. (Mainly -50 is used at éhipment).“

Pad 9B is attached for the adjustment of head touch (refer to item
4-4-9) and some models might not have it. Usually, double sided

FDDs have not 9B pad.

. The head protector Ass'y applies only to the double sided models with

head load sclenoid.

. The shift lever (P/N 16802550-00) is used in all the models except

for CSS models. P/N 16802592-00 is used only in the double sided

CSS models.,

The parts. number of the lever shaft Ass'y listed in the table is the
standard length. Optional lever shaft Ass'y which length is different
should be designatéd with other parts number.

The head load solenoid Ass'y applies only to the models with head

load solenoid. The CSS Ass'y applies only to the double sided models
without head load solenoid. The head locad solenoid Ass'y and the

CSS BAss'y will never be used together in a model.

The head carriage Ass'y is supplied in combination with two guide
shafts. Be sure to replace the head carriage Ass‘vaith these guide
shafts.

The parts number versions of the PCBA MFD control #B ang'the PCBA
front OPT vary depending on each model. Refer to the name plate

of the actual PCBA mounted to designate the version.

The parts numbers of the front bezel Ass'y and the front lever Ass'y
are those of FD-55(L) standard color, black. For designating the
other color, refer to the following table. Optional designation of
colors than in the table or other forms, different parts numbers

should be used.
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Color Front bezel Ass'y Front lever Ass'y
Beige 17966807-52 17966808-52
Gray G4 - 17966807-53 17966808-53
Gray G12 17966807~55 17966808-55
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(Fig.506) Mechanical section break-down
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5-2-2. Scrgw,washer

S17
sls

16496060~-00
16496061-00

Mylar washer,0.1Tx4.1x8

‘Mylar washer,0.2Tx4.1x8

Nos.| Parts Nos. Parts name Description
sl 16400304 Screw,pan,3x4,S,ZMC

S2 | 16400304 'Screw,pan!3x4fS{ZMC

S3 16470305 'Screw,pan,sems,éks,s,zuc

sS4 16470306 Screw, pan, sems, 3x6,S, ZMC

SS 16470308 Screw,pan,sems, 3x8,S,ZMC

S6 | 16498579 . Screw,pan,three pieces,3x6,S,2ZMC

s7 16498580 Screw,pan,three pieces,3x8,S,ZMC

S8 | 16498712 Screw,pan, three pieces, 3x8

S9 16400304 Screw,pan, 3x4,S,ZMC

S10 | 16498296 Color screw, 3x6 Plastic screw
S11 | 16420005 Screw, flat,2.6x5,5,ZMC

S12 | 16420308 Screw, flat,3x8,S,ZMC

S13 | 16498260-00. Setscrew, 3x3

S14 | 16351140 E-ring,3J

515 | 16351160 ‘E-ring,4J

S16 | 16496062-00 Mylar washer,0,35Tx4.1x8

For adjustment

For adjustment

16420305

s19 | 16496005 'Flat washer,S5x12x0.8
S20 | 16498711 Screw, triple,3x4
s21

Screw,pan,BxS,S,ZMC

(Fig.503) Parts list of screw & washer
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5-3. PCBA PARTS LIST

Following shows all the parts mounted on the PCBAs of FD-55(L) series.

Notes for Tables 504 and 505:

1.

Parts with an asterisk are different depending on the PCBA
versions. Select either of them. '

Parts with a double asterisks are ﬁot used in some PCBA versions.
Parts with a triple asterisks are different in gquantity and
location depending on the PCBA versions. '

Refer to the schematic diagram of the PCBA as to the <details of
the parts with asterisks, '

Name plate version is different depending on the PCBA version

used.
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5-3-1. PCBA MFD control #B (P/N 15532001-XX)

Parts Nos. . Parts name, rating _ Location
13441922-00 | LSI TEAC 1922-00 vé
13447358-00 | LSI TEAC 7358-00 ] U9
13447358-01 | LSI TEAC 7358-01 ‘
13441123 TTL IC 7438 : : u4,u7
13441235 - TTL. IC 74LS04 , u3
13441510 TTL IC 74LSl4 -l ul
13441515 TTL IC 74LS08 U2
13441245 TTL IC 74LS74A US, **Ul0
13428129 Transistor array, MS5S4534p us
13423122 Transistor, 2SB 810 H/F-F Q3,04
or 13421211 : or 2SA 881 Q,R
13424279 Transistor, 2SC 2785 F-F Q1,02
or 13424286 or 2SC 2021 R
1341378 Diode,pair MAlS54WA CRAl,CRA3NCRA5,*'CRA2
**CRA6
13411398 Diode, pair 1SS233-F,or MC921 CRA7,CRA8
13411243 Diode, 15954 CR1,CR3
or 13411407 or 15592
13415184 Diode, zener,HZ7A2 CR2

(Table 504) PCBA MFD control parts list (1/6)

- 514 -



Parts name, rating

Parts Nos. Location
13497297 Res%stor network, 7-7 7-330Q,J *RAl
13497296 Resistor network, 7-1KQ,J
13497227-00 Resistor array,T-7227,7-12P,J RAS
13497228-00 Resistor array,T-7228,7-10P,G RAS
13497229-00 Resistor array,T-7229,7-10P,J RA7
13497255-00 | Resistor array,T-7255,3-6P,J RAS
13497280 Resistor array,SA 7—47XQ,J RA2
13497269 Resistor array,SA 6-4.7KQ,J RA3
13497278 Resistor array,SA 5-47KQ,J RA4
13497287 Resistor array,SC 4-2.2KQ,J RA6
11982479 Resistor,RN,1/4wW,768Q,F 1*R17
11982497 Resistor,RN,1/4W,1.24KQ,F
11982508 Resistor,RN,1/4W,1.69KQ,F
11050121 Resistor,RN,1W,120Q,J *R20
11050151 Resistor,RN,1W,150Q,J
11050241 Resistor,RN,1W,240Q,J )

11185104 Resistor,RD,1/4W,100KQ,J R10
11186331 Resistor,RD,1/5W,330Q,J *R13
11186471 Resistor,RD,1/5W,470Q,J }

11186100 Resistor,RD,1/5wW,10Q,J . **Rl14 ~ R16
11186473 Resistor,RD,1/5W,47KQ ,J **R18 m.Rl9
11186102 Resistor,RD,1/5W,1KQ,J **R11 ~ R12

(Table 504) PCBA MFD control parts list (2/6)
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Parts Nos. Parts name, rating Location
11186222 Resistor,RD,1/5W,2.2KR,J *R21
11186332 Resistor,RD,l/Sﬁ,3.3K9,J‘

11186362 | Resistor,RD,1/5W,3.6KQ,J

11186472 Resistor,RD,1/5W,4.7KQ,J

11186682 Resistor,RD,1/5W,6.8KQ,J R22
13256653 Trimmer,l/2W,20KQ , M *%*RS
12903065 Capacitor,CE, 10V, LOOuF, M c2

12903069 Capacitor,CE, 25V, 10uF,M *C12 ~ C15
12903220 Capacitor,CS,16V,33yF,K ]

12903070 Capacitor,CE,25V,22uF,M C3

12903071 ' Capacitor,CE,25V,47uF, M c33
12902551 Capacitor,CS,16V,2.2ur,M cl7 *C6
12902553 Capacitor,CS,16V,4.7uF M **C35 ] * k%C7
12557334 Capacitor,CS,35V,0.33uF M Clé
12557474 Capacitor,CS, 35V,0,47uF, M c8

12453152 Capacitor,CQ, 50V,0.0015uF,G *C20
12453561 Capacitor,CQ, 50V, S60PF,G ]

12453561 Capacitor,CQ,50v,560PF,G *C28
12453222 " capacitor,CQ,50V,0.0022uF, G ] ‘
112453332 Capacitor, CQ, 50V, 0.0033uF,G

(Table 504) PCBA MFD control parts list (3/6)
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Parts Nos. Parts name, rating ’ Location
12454101 Capacitor,CQ,100V,100PF, G *C23
12902599 Capacitor,CC,50V,CH,27PF, G ]

12902578 Capacitor,CC,50V,CH,22PF,J cis

12901228 Capacitor,CC,50V,CH,8PF,J

12902579 Capacitor,CC,50V,CH,24PF,J - *C24

12902588 Capacitor,CC,50V,CH, 56PF,J

12900771 Capacitor,CC,50V,SL,180PF,J *C10,C11

12902983 Capacitor,CC,50V,YA,470PF,J 1*c27

12901417 Capacitor,CC,50V,YB,1000PF, X 1.

12901418 Capacitor,CC,50V,YB,1200PF,X  |]*C31

12901421 Capacitpr,CC,SOV,XB,2200PF;K

12901421 Capacitor,CC, 50V, ¥B,2200PF,K 1*,** c29 ~ C30

12901417 Capacitor,cc,sov,ys,loOOPF,k

12902610 Capacitor,CC,25V,YF,0.022yF,Z c4,C5,C9,C19,C21,C22,
c32

12903080 Capacitor,CC,25V,YU,0.1uF,M C25,C26

12902530 Capacitor,CC,500V,YE,0.01pF,2 c1

14723570 Coil,chalk,120pH,J |1*L1

14723572 - Coil,chalk,330uH,J ]

14723572 Coil,chalk,330pH,J *L2 v L3

14723571 Coil,chalk,150uH,J '

14723569 Coil,chalk,39uH,K 14,15

(Table 504) PCBA MFD control parts list (4/6)
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Parts Nos. Parts name, rating Location
13295084-00 Ceramic oscillator,KBR-480B4 Yl
13299164 Socket, IC, 14P J3 (for RAl)
13121109 Connector,4P (172349-1) J2
16322368 Connector,clamp, (172296-1) For J2 installation
13121298 Connector,W6P, #80,polarizing **712
13121155 Connector,W6P, #75,polarizing J4
13121234 Connector,S6P, #37,polarizing ]*J9
13121235 Connector ,W12P, #74,polarizing
13121296 Connector,S6P, #39,polarizing ]*JS
13121297 Connector,S8P, #39,polarizing
13121191 Connector, 6P, (S6B-XH) J6
13121189 Connector, 4P, (S4B-XH) J7
13121299 Connector, 2P, (B3B-EH) **711
13121358 Connector,S2P PM stfap
13121359 Connector, S3P **DC1L ~ 4 straps
13121361 . Connector,S5P - TP7 ~ 10,G .
13121363 Connector,S7p TPl ~ 6,G
13121332 Connector,W14pP HS ~ MX straps
13121333 Connector,W1l6P UR v RE straps

(Table 504) PCBA MFD control parts list (5/6)

- 518 -




Parts Nos. Parts name, rating Location
13121149 Short bar HS ~ MX, UR A RE,

PM, DCl1 ~ 4 straps
13000040 Plated wire,$0.5 **%g5] n S18
16271169-XX Néme plate Note 5

(Table 504) PCBA MFD control parts list (6/6)
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5-3-2, PCBA Front OPT (P/N 15531990-XX)

13061335-00
16362294

Harness OPT B Ass'y
. Cable tie

Parts Nos. Parts name, rating Location
17966812-00 | FPT sensor sub Ass'y B PQS1
'17966906-00 Index sensor B sub Ass'y PQ52
13423122 - Transistor,2SB510 H/F-F **051
13411243 Diode, 15954 **CRS2
13413020 Diode, 15953 **CRS1
13419160 LED, GL-5HD5 *LEDS1
13419161 LED, GL-5NG6
13121236 Connector,S3P, #38,polarizing
11185151 Resistor,RD,1/4w,150Q,3 **RS1 ~ R52
11186222 Resistor,RD,1/5W,2.2KQ,J **R53 Vv R54
12903080 Capacitor,CC,25V,YU,0.1uF ,M CcS2
13121187 Connector, 2P **J13

For fixing harness

16271169-XX

Name plate

Note 5

(Table 505) PCBA front OPT parts list
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5-4. SCHEMATIC DIAGRAMS AND PARTS LOCATION

Notes for SCHEMATIC DIAGRAMS

1. Resistor (R) and resistor array (RA) values are in OHMs, 1/8W, #5%(J),
unless otheérwise specified.

2. Capacitor (C) values are in Microfarads, 50V, *5%(J), unless otherwise
specified.

3. Tolerance symbols for R, RA, and C are:

F: *1% G: 12% J: 5% X: *10% M: $20% Z: +80-20%

- 521 -



PCBA DD MOTOR SERVO, PARTS LOCATION (Type S)

- VERSION

TEAC

14733730~ XX <702
—

pum———

anaaannnn

- 522a .-



PCBA DD MOTOR SERVO, PARTS LOCATION (Type K)

Type

UlOl o mog_ % cuz Rz W
106 a —@'@cm
U102
(-]
~
r3
REVISION . 8 5

o

MADE IN .JAPAN

- 522B -



PCBA DD MOTOR SERVO, . PARTS LOCATION (Type G)

VERSION

~\
crol ior =TTy
s c al+ — migg ronn fnonls®
—a

14733 730 -
RiQy

1O

Cloe
Ri(G

CRIOt
ar

8=
L1k
Yiol Rti8

D-

(3] cliz

c? 0cia

MADE i JARAM

- 522C -



PCBA DD MOTOR SERVO, PARTS LOCATION (Type T)

Type

VERSION

wAaDE N JAPAN R/108 103

O l ll ‘2ﬁ105 r"‘ .\wmz ‘—ngl cw:r._\
b 328G [ o ?

14 733730-10 :
g C104 : -
|wmioe |

’I_QI —f— R105 ] )
N —f— R104 . .
L —L— R103 )
—L— R102 . . )
——— w0

—L—— R10

REVISION

- 522D -



(s odAi) JIIVWIHOS ‘OA¥IS HOLOW dd vddd

~Q314/93dS 3SINFINLO SETIND ‘MY I¥v SYOLS/SIA 310N

79v.L NO/ISH¥3IA

) ’ wi$ x»v . e ¥2@ [XC Y00/ 0s -
Ml S20 A bW LD0
(A0) OND o0y 9014 vo& _ ..‘.._uSG w11 | 2 as1 | or-"00-
meuqix.\ o mw\ u_ HYOO(H o _ 1. 4|%o0r xg,. Jv« $0/¥ | €o/¥ [ NOISHTIN
wZe D 1
st | boid : Hy ool mu%lni 531@3 90> g1y 4
d m_ 1011 .u\n\w. S\mESG L I - . .
S Eon w2z 4 £ , = = W = =
N.W ] AA—— ) N 9% L0
o Lo4,, () %) a1 90 | H e ‘ oo L Ti05 " 012
AS+ A% ] F 80/ v&u‘_v T
1433 AAA- ' = . . =_|.
7 | 44 2irg ” T ookt oo T _
AeI4+ 0O | by - [¢] bwm F L C A\ »
o _ dozLish |0/ ) m FOIy
Srirolry 84 98 4*
712218 nI§ @ ol Il ¢l Fl E § o 3 coy
coin - S018 % o
O
|
_, g
(29p€0 ‘S028$) "262¢¢) ¥o) £88¢)

1081803 o 14 -~ :
£ e 014D Sty )

- 523A -



(% °dAL) DILWWIHOS ‘OA¥ES YOLOW A4 yEdd

& COEH —E .
X&' Y \
ml gl Jem
—
o : m 622 R ey sux
A% wer-E | . .
o e ﬂ.ﬂ?u geeel | M
L WIS SN 0l12 8OO} ¥NO oty -
o E H _w_ xzz [148/
. & F L
AT WEE _ y 77 : v z :
£0/0 mx $/8/2 L™ o +H . :
NS zorg | eu¥ cplsd lelefe s W9 un w\.w,m. |
zz-€ vu:m , y22|]
: dESPZLYL 0219
¢0/17
g — s Jes Jer 2 05¢
. Ll | =] iy
_ ——
m¥ 450
. 7%/
109.Lv0D
5i815
19 oLz
Asz 2u
WEE H-Aw
| zon 10022 |, or,
[ 70t6s5m s0in | e
Wiy 8 € +|P0I0
) vzz[ ol €£0°0|g80/y LOJY wzz
o1y ¥ — .
428 mnn Z2il2 90J 28 o
b01y by YOIy
M ASCWID0 ASZ W2ZZ  MZO0 W HZzZ i
Jor> 9042 i ry

523B



(9 adAL) OILWWAHOS ’OAMES MOLOW dd Ovd

A9/ W.W
LyOo'O

asn» o

‘AS2 . L w
, w100 TN dEr  yoerF YN8 w2z 0
ToxINg) Py 901D A L 7V B - 11 S R AT
w0 || 357 T T ool [ u: Aol 4 1
Icon LOLY ¢ Tyoos|  Asz Wezo'o
A vEos ML wicoo TMWESs . e
o] o1 103 w 3%. Ly 10l A . wez - Atz | . QL1 g\
L TS T.'Lg\ ™ SO [oen” OF | oltymezoo | 3voe
n = . AA—] |—4 8
ot N7, 22 * kg thols . lels moG LOLD
coly - vkorénd ' [wozz| [B (diostavrdzeiars _A . (c2r22 510
Asdt ,__£03 AN 0y 6 [ 2Oln ol . |\ e
r0— - n 71 : ||_: o n 9 o Nv w
| . N N anll DY IR B O
A . : ! ¥ 7 ¥ 16675 L { P i ﬂ M
t-ﬂm_ — A YS! oo i Ty P o i
LOLS v 203 T " 2019 oo S !
of Vv £osSKL i . | .m _ ‘
oLs LOWY, 268 caon)| | AY tu\— R . e
dS2eivL - I : ]
5 | 0 A e
M . mopm i LOIN rs v i A ;Z,. O ;
) ) %I. vo_u .. w g ! ez M) .\ ’
A u|_ L 8 | (] _,&w LA \ -
M mo& 019 T nie ot -
RS WIZ-E _ ol - R - o
C e — P : A . |
YAES S
A

523C -



(L 8dAL) OILYWAHOS ‘OAMAS MOLOW 4d YE€dd

' — ASF
Tl
1o Jo1s 1Bo | gord
-ﬁ T T
Ol WQ O < v
WY 1L IRNL

TAB
CX-10040

=d_[is] [i8) {7 JTL
uiol

T

i

ASZ WEFE So0/D
—3}

W ey
Yy
yoo) Wzzel
R gors
O] JF
S I M E
ry —
— 44200 L0412
N
Yge 8oy
[~
ol
D)
<L
T
¥89
Py ¥ - L0/Y
— 1009
s DV 77
%5 vy 90,
YE§ Q01
<}
<} :
-}
=l
)
=
-

- 523D -



PCBA MFD CONTROL #B, PARTS LOCATION
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