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....• .. 
1. Specifications 

1.1 Basic specifications 

MDD 612E MDD 6138 
, Single Double Single Double 

.' density d~nsity density density 

Storage Per diskette 250 KB 500 K.B ~.90 KB 1 MB 
~apaci ty Per track 3.125 KB 6.25 K.B 3.125 KB 6.25 KB 

Transfer rate 125 KBit/s 250 RBiti1! 125 KBitJs 250 KBit/s 

Average latency time 100 ms 100 ms 

Access time 

Track-to-track 
6 3 positioning time ms ms 

Average access time 100 ms 100 ms 

Head loading time 25 25 
. 

ms ms 

Head settling time 20 ms 20 ms 

Motor start time 800 ms 800 ms 

1.2 Physical specifications 

MDD 6128 MDD 6138 

Single Double Single Double 
density density density density 

Innermost circumfer-
ence recording 2938 BPI 5876 BPI 2961 BPI 5922 BPI 
density . 
Number of tracks 80 (Roth sides) 160 (Both sides) 

Track density 48 TPI 96 TPI 

Track radius Outer' Outer 
circumference ~7.15 circumference 57.15 

Inner , Inner 
circumference 34:4 

-, '. circumference 34.13 

Modulation system FM or MFM FM or MFM 
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1.3 Environmental conditions 

Arnbient temperature in operation 

Ambient temperature in transportation 

Temperature in non-operation 

Relative humidity 

Max wet bulb temperature 

1.4 Power supply 

+5V ± Si. 

Ripple 50 mVp-p 

+12V ± Si. *NOTE 

Ripple 100 mVp-p 

~.5 Dimensions 

Width 

Height 

Depth 
--

Weight (typ) 

1. 6 Reliability 

M.T.B.F. 

Unit life time 

M.T.T.R. 

Error rate 

Soft read error 

Hard read error 

Seek error 

5° - 45°C 

--40° - 62°C 

':"22° - 55°C 

20i. - 80% RH 

29°C 

TYP 0.5 A 

MAX O.8A 

TYP 0.5A 

MAX O.8A 

150.0 mm 

33.5 mm 

221. 5 mm 

1. 2 kg(typ 

10000 P.O.H. 

5 years 

30 minutes 

-9 10 bits 

10- 1 2. bits 
-6 

10 seeks 

148.0mm 

42.0 mm 

220.0 mm 

*NOTE: for 200 ms after MOTOR ON signal 1.2A (typ) max.1.7A 
for 30 ms after HEADLOAD signal 1.2A (typ) max.1. 7A-_ 
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1.7 Vibration & impulse 

Resistance agains·t 
Acceleration lG 

vibration in Vibration sweep 5 - 100 Hz 
operation '. 

, 

Vibration direction X.Y.Z. directions 

Resistance against 
Acceleration 3G 

vibration in Vibration sweep 5 -,100 Hz 
transportation Vibration direction X.Y.Z. directions 

Resistance against To satisfy all specifications after 
impulse in being dropped from height of 100 cm in 
transportation a packed condition. 

..... 
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2. Interface 

The MDD interface consists of two section. 

1. Signal 

2. Power supply 
.: 

Each line is detailed below. 

2.1 Signal interface 

The daisy chain or radial chain is used for the signal interface 

of the select line, al10wing connection to a maximum of 4 MDD's. 

In case of the daisy chain, on1y the last MDD is terminated. 

A resister array close to the connector J2 is provided for this 

termination. In short, the termination is provided by the 

resister array and select line. 

(The terminaterarray is removable.) 

The assignment of the interface connector and power connector is 

shown below. 

Signal connector 

_. 
Ground Signal Signal name Ground 
return pin return 

1 2 ------ 19 

3 4 HEAD LOAD' 21 

5 6 SELECT 4 23 

7 8 INDEX 25 

9 10 SELECT 1 27 

11 12 SELECT 2 29 

13 14 SELECT 3 31 

15 16 MOTOR-ON 33 

17 18 DIRECTION-IN 
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Signal 
pin 

20 

, '.'22 

24 

26 

28 

30 

32 

34 

Signal name 

STEP 

WRITE DATA 
" ... 

WRITE'GATE 

TRACK 00 

WRITE PROTECT 

READ DATA 

SIDE SELECT 

READY 

\ 
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Power supply 

Pin No. Power name 

1 I +12V DC . ~. 
2 +12V GND ...... 

. ' ... 

3 +5V GND 

4 +5V DC 
. ' :c,.:,~~~·~~tt~· 
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HOST SYSTEM 

RESERVED 

BEAU LOAD -, 

SELECT 4 

INDEX 

SELEeT 1 

SELECT 2 

FLAT SELECT 3 

RIBON 
MOTOR ON 

or 
TWISTED DIRECTION IN 

PAIR 
STEP 

WRITE DATA 

WRITE GATE 

TRACK 00 

\VRITE PROTECT 

READ DATA 

- SIDE SELEeT 

READY 

+SV 

TWISTED ", 

+12 V 
PAIR 

I 

GND 
• 

Fig~ '2~1 Signal Interface 

- G-

MINI FLOPPY 
DISK DRIVE 

2 
1 

4 
3 

6 5 

8 . 7 

10 
9 

12 1/0 
11 con-

14 
13 

nector 

16 J 1 
15 

18 
17 

20 
19 

22 
21 

24 
23 

26 
25 

28 
27 

30 
29 

32 
31 

34 
33 

4 Power 
3 supply 

1 con-
2 nector 

-rtr J 2 GND 



2.2 Input Une 

+sv 

741 4( equivalent) 

Fig. 2-2 Recommended r/o interface 

Max cable length: 3m, Ribbon wire or twist pair wire 

Signal interface specifications 

Logical 0 = 0 • 0 

Logical 1 = -2.5 

(1) SELECT 1-4 

O. 4 V <active) 

5.25 V <inactive) 

A maximum of 4 MDD's can be connected in the daisy chain 

mode .. The jurrper is used to switch each drive. 

(All switches are "set to select 1 at the factory.) 

The select lines 1 - 4 are used to select the ranked MDD. 

Only the 5elected drive can send/receive signals. 

(2) MOTOR-ON 

This signal i5 a spindIe motor-ON/OFF signal and the motor 

is turned ON at logical O . 

... 
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(3) DIRECTION-IN 

The funetion of this signal is to determine the direetion of 

the read/write head, and must be set at lease 1 US earlier 

than the STEP pulse falling edge. The.~ireetien of the head 

earriage by the DIRECTION-IN signal is handled as follows. 

Legieal 1 = Inner direetion fro~ the disk center 

Logieal 0 = Central direetion of the disk 

(4) STEP 

Sending the logieal ° pulse to this line eauses the read/ 

write head to move tewards the direction determined by the 

DlRECTION-IN. In usual eases, this step speed is 6 ms/ 

track (48 TPI Model) or 3ms/track (96 TPI Model). 

When the write gate signal is legieal 0, the STEP signal is 

inhibited, For details, see the timing ehart (Fig. 2-6). 

(5) WRlTE GATE 

This is a signal to eontrol the write data and read data. 

The write d~ta are valid at logieal 0, and the read data are 

valid at logieal 1. 

In ease of a write-proteeted disk, the write is inhibited 

within the drive. Another funetion of the write gate is to 

internally operate the tunnel erase, whieh keeps operating 

for 972 US after the write gate has been closed. 

'. 
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(6) WRITE DATA 

Logical 1 
o 

This signal is used to write data into the disko Power 1s 

supplied to the R/W head when logical 1 changes to logical 0, 

which causes a magnetic. flux •. This ~ignal is valid when the 

WRITE GATE is~ logical O. 

200 ns (min) 

Fig. 2-3 WRITE DATA timing (FM) 

(7) READ LOAD 

When th1s signal becomes logical 0, the head 1s loaded and is 

released at logical 1. Depending on the jumper selection, 

both the READ LOAD and SELECT are ava1lable, or the head can 

~e loaded by SELECT only. In every case, the head 15 loaded 

only when the READY signal is logical O. 

The function of this signal 1s to control the solenoid and 

the activity LED. 

(8) SIDE SELECT 

The function of this signal is to select the two R/W heads. 

Logical 0 selects one side head and logical 1 selects 0 side 

head. When one head is switched to the other head, the 200 ps 

wait tme at the read tirre and 1200 ps wait t:iJTe after the wrd;te 

tirre are requireq respectively. 

", 
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2.3 Output line 

'. 

Five output lines are provided, the interface of vhich is shovn in 

2.1. 

Logical 0 = 0.0 - 0.4V (active) 

Logical 1 = r~5 - 5.25V (inactive) 

(1) READY 

Ihis signal is issued vhen the disk is inserted at the POWER­

ON time, and is logical 0 at the normal select time. It is 

10gical 1 in other cases. 

(2) TRACK 00 

(3) 

Ihis signal becomes logica1 0 vhen the read/vrite head is 

positioned at track 00, and is used to detect the head carriage 

position after POWER-ON. 

INDEX 

The MDD carries the index detection feature, and issues 

the detection signal vhen the index hole comes out. 

Usually this signal is logica1 1, and becomes logical 0 vhen 

the index hole comes out (4 ms). 

- 10 -



Logical 1. 

o 

On the soft sec tor disk. a signal at one hole indicates 

the start of the track. When the disk is not inserted. 
" 

the index si gnal remains at logical O. Fig. ",2.4 indica tes 

the index timing. 
200:t2 rns 

IIL9-- ,- u 
Fig. 2-4 Index timing 

(4) READ DATA 

The function of this signal is to output the raw data read 

by the read circuit of the MDD. Uqually this signal is 

logical land becomes logical 0 when the magnetic inversion 

exists on the disko 

Fig. 2-5 READ DATA (FM) 

(5) WRITE PROTECT 

The function of this signal is to notify the host systern that 

a write-protected disk has been inserted. 

When the protected ~isk is inserted, the signal be comes 

logical O. and the write into the disk is inhibited in the MDD. 

For write protect, the disk write prevention notch can be 

covered by an opaque label. 
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2.4 Jumper pin 

As aforementioned, selecting the jun;>er pin located on the PCB 

permits a desired function to be used. 

The head load and the activity LED can'p'e controlled by jumper 

pins. 
-.. ~ 

See Fig. 2-7 Block diagram. 

.. 
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POWER-ON 

MOTOR-ON 

READY 

DRIVE SELECT 
(HEADLOAD) 

TRACK 00, 
WRITE PROTECT 

DIRECTION-IN 

WRITE GATE 

WRITE DATA 

READ DATA 

SIbE SELEcT 

-" 

~'----------~H 

400ms MI N . 
I I 

~~--~,-'-' --~{~ 
I..-:>..-___ -.---~~ •.. 

--4---I-~ ( ma. x ) ma x 

SOOns (malt) --T-+-+--

SOOns (malt) 
--l--I--l---

~----------------------------~fr----------­
~--------------~'f~----------

Tl 

min 

1-______ ~~~~ ______ ~118ms 1000 ms . 

'. 

200"s 
min 

---1-----1-- l.lms 
emu:) 

-4---4-- 1200"s 
min 

Notel: In 96 TPI Model. the period is 3 ms. (nun) 

Note 2: In 9G TPI Model, the period is 23 ms. (min) 

Fig. 2-6 Timing chart 
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... ,f '!' 
Fig. 2-7 Junper pin assignment ..•. 

." . 

Function Content • JJl 

51 52 53 54 5H 

Jumper mode at 
factory be fore 0 x "',x x 0 

shipment. 

Drive select 1 0 x x x 

Drive " 2 x 0 x ~ 

select " 
3 ~ x 0 X 

11 4 x x x 0 

Head loading 
takes pI ace 

0 under head 
Head loading signal. 
load 
selection Head Ioading 

takes place by 
ready mode x 

automatica:t.ly. 

Jumper selection table 

Arrangement of 

-
S r;L~CT 10 

S I~L E~:T 2 12 
SELEcT 3 14 
SELECT 4 h 

HEAD LOAD 4 

Jumper 

.J J I 
SI ,1--.2, 
S2 3: .~I 

53 ~~ c~: 
S4 il ~ 

~P ~;o SH 
110 ~'2 

AI~--'; 

, . . , 

50 

leI 
(DH,-IC) 

51 
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3. Operation .'. 

Selee!. 1 ....-
~ 

SeJeet 2 
...::. 

Seleet 3 ..::. 
Seleet 4 

Wrlte data 

Write qate 

Side select 

Direction in 

Step 

Head load ~ 

Motor on ~ 

~ 

+sv 

1 
Pead/ 

\'r 1 te 

circult 

Steppe,. 
motor 

e:mtrol 

Drive 
motor 

control 

1 
De 
control 

.-

' . 

1..'0 ClliJb 11.: 
.~ 

. 

1 
JSieie sclcc,t 'cireui ~ 

. 
Media R/\~ !lead 

Stepper 
motor 

Track 00 
deteetorr-__ ~ __ ~ &i -'> eircui t 

l.l/Track 00 

Head load 
solenoid 

detector 

Direct drive motor 

Indcx 
reilcy 
detector 

~----------------~ Wrltc 
protcct 

-

+12V ~ow~r-nn PnW0r-on r~s~t 
---------;;~ r·c Sr' l 

dctector r------------4~_:~ 
circuit 

Fig. 3-1 Function b10ak diagram 

15 

.j..l 

:::l 
0.. 

.j..l 

:::l 
o 

Read dat" 
--" 

Track 00 

Index 

Rcady 

\';r i tc 
prote.:t 



, ., 
I 

i, 
I! 

Connector J5 

Connector J3 

• :-< 

Output adjustment 
tr.irrrrer VR2 

r-' 
I ' 
I I 

--~- -., r------II I 
!Öl I 1:.._..1-11 1---

\ 
Connector J 4 

:.~ .. 

Drive notor speed adjustrrent t.r:jImer Connector A 

Dr i ve notor Connector B R/W head 

- 16 -

5 tepper notor 

Connector J6 

Signal connector J 

Power connector J. 

Head carriage 

Track 00 switch 

Pulley 



3.1 Drive feature 

The spindle of this drive 1s directly driven by the De motor at a 

fixed speed of 300 rpm (200 ms/revolut1on~. The drive motor starts 

and stops by the HOTOR-ON signal. 

7 
\ 
~, 

" '-.' 

Drive motor' PCB 

Drive motor 

Fig~- 3-2 Drive feature 
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• 

". 3.2 Spindle feature -. 

Button 
I 

This feature consists of the following parts. 

SpindIe 

Center cone 

Main arm 

Latch 

Clamp lever 

Button 

Inserting a mini-disK "alj pressing the rutton for loading the 

disk cause the clamp -lever to lower the rnain arm and the center 

cone to enter the hole of the disko The center cdne catches 

the inside diarreter 'of the disk and sets i t to the correct 

p::>si tion. In order to dis charge the disk, pressing the button 

once again causes the latch to l:e released, the rnain arm to l:e 

raised by aspring, the center cone to l:e raised, the disk 

to te released fram the spindle, a'1d the rredia to te ejected. 

Clamp lever 
Center cone 

Spindle 

Fig. 3-3 Spindle feature 
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3.3 Positioning featUre 
'. ' 

The positioning feature consists of the following parts. 

Stepper rrotor 

Pulley 

Steel belt 

Carriage assembly 

Guide bar 

' . 
. ' 

" .. 
The revolution by 1.8' ~ote per stepo( the stepper notor is converted . 

into rectilinear rrotio~' ~ the t:'Ulley stEel beI t feature directly 

connected to the notor axis and conveyec1 to the carriage assembly. 

The carriage assembly consists of the carriage, side 0 R/W head 

and side 1 R/W head, and loads and unloads the head by the head 

load feature. 

Note: The stepper motor 'in 48 TPI rotates for 3.6 degrees per step. 

St~pper motor' 

Carriage assembly 

Side 1 R/W head 

Pulley 
',- -...... 

Steel belt 
Guide bar 

Side 0 R/W head 

F'ig. 3-4 Positioning feature 
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· . 

3.4 Head load and inter~~k feature 

This feature consists of the following parts. 

Solenoid 

Head load arm 

Stabilizer pad 

Head load arm bracket 

Interlock arm 

Latch 

Latch spring· 

The solenoid is excited by the HEAD WAD signal, the head load 

arm is pressed da~m and the stabilizer pad presses the disk 

to prevent the disk fran vibrating. Also, the signal causes the 

side 1 R/W headto be depressed to the disk. M:>reover, since 

the interlock arm presses the latch spring, the latch does not 

ITOVe and the disk Can.fjot t.e discharged. By turning off the 

signal, the stabilizei pad and the side 1 R/W head rrove fran 

the disk, thus lowering the interlock arm and rroving the latch. 

In this state, the disk can be discharged. 

Interlock arm Latch spring 
Head load arm bracket 

I 

.. 

'. 
\ Sol-enoid 

". 
Stabilizer pad 

Head lock a.r;m 

\ 

\ 

Fig. 3.5 Head load interlock feature 
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3.5 Circuit 

This HDD uses LSIs for·,the major circ~its. thus deleting the 

number of circuit parts 1/4 times as many as the conventional 

products. It increases the reliabili~ of the products and 

miniaturizes the PCB space. thereby realizing a 33.5 mm very 

thin drive. 

These' LSIs consist of ~ustom AR-IC -(analog hybrid IC) and 

DH-IC (digital hybrid IC). each of which accommodates the 

following circuit features. (See Fig. 3-3S'~CirCuit Block Diagram".)' 

• AH.-IC (analog system) 

• DH-IC (digital system) 

DC control circuit 

Erase amplifier circuit 

Read amplifier circuit 

Wri te circui t 

Others 

Stepper motor control circuit 

Index ready circuit 

Write protect circuit 

Head load solenoid control circuit 

Others 

, 
Major circuits are described on tne follawing pages 22!to 42. 

'. -
' .. 
'. r 

'. 
o' 
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3.5.1 Stepper motor contro1 . 

Step 

Select 

Direc-
tion 

The stepper motor is a 4-phase DC motoJ;' and the circuit built 

in the IC1 contro1s the motor. 

The step signal rotates the motor for 3.6 and 1.8 degrees 

in the 48 TPI and 96 TPI Models respective1y: The 

rotation of the stepper motor is converted to linear 

motion of the read/write head. The DlRECTION-IN signal 

regu1ates the direction of the head towards the inner 

direction at the low level and towards outer direction 

(towards track 00)' ·at the high level. 

Fig. 3-9 shows the 4-phase status transfer. 

The signal timing condiCion is as follows. 

Step signal time interval: 48 TPI: 6 msec, 96 TPI: 3 msec 

The DIRECTION-IN signal is required to be determined over 

1 ~s prior tothe STEP signal termination (step start point.) 

When the WRITE GATE signal is low during write operation, the STEP , 
signal is invalid. 

54 

50 

53 

lCl Driver Stepper motor 

38 lC3 7 
r--------, , 

, , 
., , 

37 6 3 , 
I 
I 36 

-. ....... 4'· lC4 7 IPC I 
\i I 

I 
35 3 I 

'- , L _______ -l 

Fig. 3-6 S,.~~pper motor contro1 dreu! t 
. ", ~ '.~~ ~,~ 

:.~ --~ .. .... . 
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,." . 

6ms In-direction ~l]Js 
Out-direction 

Hg. 3-7 Stepper motor timing -
(48 TPI) 

3ms • I 1~.l]JS Out-direction 
! 

In-direetion 

DlRECTION-IN 

STEP 

Fig. 3-8 Stepper motor timing (96 TPI) 

A/B/e/n/ 48 ·.d>l l~el 96 TPI M:::del 

" " "..'--;;;...-_---:-... ...J"'. Ou t 
// // In' '" 

L · '.&:,. r-- _.L.__ . ,, __ 1 __ -.:...; 

I H~~fT~~~ .. l_~~~~h/H_-"': 

r--------, r-~-l- --, 
· HLLLLlli . . L/H/H/L . 

• _- ~-L-/-H/-L-/-H-"'i7---

Fig. 3-9 Stepper lnotar altern:lttvc tral.Hfer chart .. 
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3.5.2 Drive motor contr~l ,_ 

• t" ;..~.:' 

,::4 
.1 '\, 

' . .. 

The drive motor is a'~C brushless DD motor and is controlled by 

the peB of the DD motor itself. The motor is started and 

stopped by the MOTOR-ON signal. The motor reaches the optimum . 
speed inO.8safter the ~tor has started. The speed is adjusted 

to 300 rpmby the potentiometer loeated,on the DD motor PCB . 

3.5.3 Head load eireuit 

. , . 

. '.':~.. : .. -;. 
"~ .. 
. '~. - '. 

The head load feature is operated by the solenoid. When it is 

drawn, transistor Tl is turned ON by one shot of 36 ms to 

supply sufficient start eurrent. 

There are two methods to load the head, both of these can be 

seleeted by the jumper connection. One method, named SH 

(select head load), 1s that the head load solenoid is drawn 

when the drive has been sel~.ct~d and the head load signal 

beeomes lOW .. AAother method, named AR (automatie head load), 

is that the head load solenoid is drawn when the drive is 

selected. 

In both methods . tqe inserted disk should be properly 

rotat ing. 

3.5.4 Motion eheck LED 

The motion of the drive is indieated with a green and red 

lights. ' . 
.. 

i) Green light 

Green light indieates that a disk is inserted in the drive 
" 

and .the control is in the ready condition. In this state, 

the disk can be discharged from the drive. It disappears 

when the following red light appears. 
~ 
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ii) Red 

Red 

and 

this 

when 

leI 
Head 
load 51 

Select 50 

light 

light indicates that a disk 1s inserted in the drive 
, 

the read/write head has been loaded to 

state, the disk cannot be discharged. 

the preceding green light app~~rs • 

12 
33 
41 
40 

the disko In 

It disappears 

D1 
12V 

Head load 
J4 solenoid 

Motion check LED 
r-----..., 

Fig. 3-10 Head load solenoid and operation 
confirmation LED drive circuit 

HEADLOI~---------J 

Ready -----, 

HLSLD ------_ ..... 
Head load 
soleno1~'d~{~+~) __ ~ 

T 1 
T4 

"-i.~ 
... ~ 

, .... 

ON 

1 
I 
I 
1 
I 

I , .. 
L _____ ...J 

FF 

Green 
LED 

____ ..... IUght~I ______________ ~. __________________________ ___ 

Red LED, ______ -I Light 

Fig. 3-11 Head load timing and 
motion check LEDs 
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TRACK 
00 ffi\l 

3.5.5 Tr ack 00 dete9tor 

The TRACK 00 signal is provided for correcting the head position 

when the track position of the read/write head is unknown. 

110ving the head to Track 00 causes the"TRACK 00 signal to be 

low. The Track 00 detector consi$ts of a photo switch comparator 

and peripheral circuit. The track 00 switch is closed by the head 

carriage by shutting the pho:o switch light. The Track 00 signal 

15 c:utpJt when the output level of Track 00 photo switch 

15 same to the output leVel of phase A and phase C of the 

stepper rotor. : 'rhe stepper rotor phase status repeats 

-4 tracks. , '. 

' ... '~ 

- - ------------- -------------------, 

,J 
'-:; 

il 
I 

: ~A 
: ~C 
I 

TRACK 00 

. ;, ...... . '. -,. 
SELECI' 

\._------------------------- - ------ ------, . ' 

Fig. 3-12 TRACK 00 Detec~r circui t 

:;. ",~ ... 
. c, .... 

" 

. 
" -..... 

TRACK 00 



Select 
Direction-_~ ___________________ ~ __ ~ 
in 

Step 

Track 
<pA 
<pB 

<pC 

<pD 

Track 00 
SYitch 
Track 00 

Se1ect 
Direction-
in 
Step 

Track 

<pA 
<pB 

<pC 
<pD 

Track 00 
SYitch 

Track 00 

Fig. 3-13 Track 00 timing MDD 6128 48 tpi 

--1 
lL-__ ---l 

5 4 j 3 2 1 o 01 Track 00 cross 

J 
l ...... _____ ---' 

_________ ...Jr - -- :-:-,-
'",. 

________ ----, ___ --..,. __ ---,._=__'~ I·". IL... ___________ --' 
', .. 

'. .~ '-.. "'., 

Hg." 3~14 Track 00 timing MDD 6138 96 tpi 

','"" 

.> 
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.. 
'\ . ..... 

3.5.6 Write protect detector 

3.5.7 

3.5.7.1 

The write protect deteetor eonsists of an LED, photo transistor. 

For write protect, the disk write protection notch can be 
'. 

covered by an opaque. cover. 
" 

Inserting a disk with· the 'eovered "noteh eauses the noteh open 

signalto beeome lowand the write inhibit signal. ~o ... beeome high, .... 
beeause the light from the LED does not r2aeh thephoto transistor. 

In this ease, if the se~eet signal beeomes high, the WRITE 

PROTECT signal beeomes·.:lmi: The 'host: system is notified of the 
.,:. .~ .... 

, :. .'"'\' 
write proteet status~ .. ·· :·v .... h 

""'''' ~ . ~:.,.. 

proteetion 

r 
I WRITE PROTECT 

71T 

Select 

._-~ L.- --
Fig. 3-iS lolrite proteet deteed.on cireuit 

INDEX/READY DETECTOR . 

INDEX DETECTOR 

The index deteetor consists of an LED, photo transistor and 

eomparator, like the write protect deteetor. 
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.... 

When the index hole 1s positioned between the LED and photo 

transistor, the LED light reaches the photo tr~nsistor, and 

a positive pulseof Z.5 ms - 5 ms is genera ted in the com­

parator output. This pulse enter to ~e counter, 

and as a 4 ms p_ulse, iS, conveyed t,o the host system as a 

negative pulse when the select signal is active. 

4 I 

I 
I 

INDEX 
Disk \ i 

~ 
/ 

Index~ 
hole I 

i 
I 
I 

-. 
Select , clock ounter 

I _________ _ - - - __ - _I 
Fig. 3-16 Index detection.circuit 

3.5.7.2 IReady detectorl 

The ready detector is provided for monitoring the disk speed by 
. ~' .. 

the index pulse and built in the IC1. 

When the index pu1~_e time -- interval is over 300 InS, the ICl READY 
""< 

(61-pin) output is high. When it is below 300 IT'S I the READY out-

put becomes low (actiye) • . 
. -> 3QOms ::;; 300ms 200ms 

~::~ _-J __ JtJ.. ~ 
(ICl-61 pin) ~'----~n\--.. --------

Fig. 3-17 Ready timing 



3.5.8,Read/write circuit 

3.5.8.1 IRead/write hea~ 

The read/write head 1s a tunnel ~rase type,ceramic head. The head 
. ". 

consists of the two' read/wr1teco;Üs tone erase coil and three . . 
coils. The erase coil 'is'excited in the write mode, and a noise 

prevention area is formed ~t b~~h sides of a track recorded by . 
the read/write coil. The two '~eadiwrite coils are'rolled on one 

core chip and center-tapped. The read/write head connect1on is 

illustrated in Fig. 3-19. At, t'h~ write operation time each bit 

of write data is alternatively distributed by each coil of the 

D.;..FF, and magnetieflux ;i.~ve~Si&n·is generated. Writlng data on the 
,< -

old data causes the old data to" b~ rep-Iaced by the new da ta • 

A~ the read time the output voltage is inducted when the readl 

write head gap passes'the magnetic flux inversion section. 

This voltage is sent to_th~ read circuit. The specifications 
'. are shown below. ..... ~. - .. 

Magnetic inversion density'" 5922 FCI (inner track) 

FCI: Flux Changes/lnch 

Read/write frequency 
(at the head) 

FH re cord 62.5 KHz 125 KHz 

MFM record -62.5 KHz , 83.3 KHz 
125 KHz 

, -. 

Magnetic inversion time" FM record 4 JlS 8 JlS 

MFM record 4 JlS 6 llS 8 llS 

" . 
48,T.P.,I.· 96 T.P.I. 

• 
Track lnterval '- 0.529 mm 0.265 mm 

(A) U.b208 inch 0.0104 inch 

- 30 -
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3.5.8.2 

,~!t;~":. 
: ~.. -.. 

Track N+l I 
- I 

(A) "'t. 

~ 

t Track N J 
.'-- - -

Fig .. "3-18 Track dimension 

Write. circuit _{ Read/ 
. . ." write 
Read c~rcu~t -- .1 

co~ 

Erase coi1 

.. 1: Side select switch 

Fig. 3-19 Read/write head connection diagram 
.~ . .: .. 

!Write circuitl 

The write circuit"-conveJ;ts'- ttie seria1 data passed from the host 
. .' 

system into the magneticpattern on the disko Fig. 3-20 shows 

the wri te timing •. 
, : .. ' . . 

.... ,,-. .-, 

Fig. 3-21 shows a simR1ifi~d circuit block. Loading the head 

and making the WRITE GATE signal become low causes the drive to 

enter into the writable status. 

" 

• 
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.... 
" . 

'. , . . 
• 

:"',- .... ".' " 

Sending data from the .t:0.E\t system in this state causes the write 

flip-flop to alternately turn ON. 

Henee, the write currEmf Iw, Iw' determined by R3 is supplied 

to the read/write coils wl ' w~ alternately. The inversion magne­

·tie field corresponding to the ~ata'is stored in the disko 

When the erase enable signa.l. is low, erase ampl~fier turns ON, 

and current I E is supp+ied ~o the erase coil. The current IE 

value is determined by resistance R4. The erase enable signal. 

becomes low after.the~write gate signal has become low and a 

fixed delay time has e~~pse~ .• The reason is that the tunnel erase 
\ 

gap ispositioned by be'ing preceded by the read/write gap. 

Fig. 3-23 shows the er.~se ready circuit. 

The write current and erase current are cut by the DC control 
',-

circuit if an eiectrical trouble occurs. 

DC-power 

MOTOR-ON 

SELECT 
(head load) 

STEP 

\.ffi.ITE GATE 

WRITE DATA 

..... ~ .. . 

Note 

----------------------------~ 

-:-----+-1 +-1 I I 
.(.1.15 ± 20ns 

Note: It is 23. Ms (Min) in the 96 TPI lIIodel. 

'. 
Fig. 3...:20 ~vrit.e start timing 

~ 
I 

8p s±20ns 



lCl 
Sclect r------l . 

-W-r-i-t-e-g-a-t-e-;: I ;~f~V. 1,·eE 
_ I .~JTc!!J t . 

Write data I 1 WD 

1II Write I' WD 
F.F .. L ______ ...l 

L-______ , 

DATA I I 
lffiITE DATA ---u 

C 

Write FF -Q --.l. 
Write FF q ---, 

Iw ~ 

Iw t --.l 

.. 

1 
I 
1 
1 
1 
I 
I 
I 
I .-I 

I e 
I t.,)~ 

log 
I CJ I L. _________ ...l 

Fig. 3-21 Write circuit block diagram 

0 

-u • ". ·U U U U D ..•... ~ C C D C 

.,: .... 

'. 
I <. - I 

. I 

Fig. 3-22 Write timing 
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Bus clock 

Power ON 
reset 

4l-!s dock 

Write gate 

Erase OFF delay 

;! 

.... \ .. 

'. 
Erase ON delay 

• 
" . 

" ..... 

'. " ... 

"1 .. 

Erase FF 

Fig. 3-23 Erase delay circuit (equivalent) 

, 

"'... ~\ .. 

\Jrite gate 

Erase-ON delay 

Erase-OFF delay-----------+~~--------,~------------~ 
Erase enable 

Fig. 3-24 ~rase delay timing 
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3.5.8.3 

~, 

IR~~d--;~~~it] 

Data stored in the: disk are regen~rated by the read circui t. 

Fig. 3-31 shows the read timin~. 

Fig. 3-25 shows the read circuit. Loading the head and making 

the WRITE GATE signal becare hign cauSßS the drive to enter into 

readable status. The read circuit consists of an IC floppy ~lifier 

and required parts. 

~Fr?m-------------------------~---------I 

, wp te , Floppy amplifier I 
Lc~rcu~t ----., / \ I 

R!W head 1 ,.-1 __ , \------------, I 
0-1 r--J '"I I I I 

CI) " I!-< I I -;ci I 1 .!:: ~ Q) ~ 1 I I IRead 
~ ~ Idata 
_M I 
'0 CI) , I 
~ tIl I .... t) 13 ..-l.... I I 
~ lEu e-o .... 1 I L _________ ~ : 

Side se1ect I 

I 
I 
I 
I 

Write 
enable 

, ' .. 
Se1ect 

Wri te protect 

L _______ "'- _________ ' __________________ _ 

oe-power 

MOTOR-ON 

SELECT 
(head load) 
SEPT 

WRITE GATE 

Valid read da ta 
(oblique lined p arts) 

" 

Fig: 3-25 Read circuit 

I 

I '. 

, , Note I 
26 ms J(Min) 

25 ms 1Vf1 X)' 1 

~ 

l 
J., 
I{ 

I ( 

Note: It is 23 ms (Min) in the 96 TPI Model, 

Fig. ~~2G Read start timing 

- JI:, -

I 
I 

I 1 
1.1 ms I(Mu) 

I 



3.5.8.4 IRead/write select! 

The read/write select circuit consists of diode switches w 

The input side of the switch is connected to', the coil of the 

read/write head, and the output Sid.e to, the read amplifier • . 
When the drive is in the write mode, a write enable signal is 

low and diOOE::s D9 and DIO' are turned OFF. Meanwhiie, in the read 

mode, the write enable signal is high, diodes DIO and D9 are 

turned ON, and the read/write head and the read amplifier are 

connected. 

J3-1 

3 

4 

'----i 5 

Side . 
select 

DIO 

D9 

Writeenable 

.. 

IC 

4 

} 
to floppy 
aTDpIifier 

Fig. 3-27 Read/write select circuit 
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3.5.8.5 I Read' amplifier circuit andfilt~~-·~~t~~Ek] 

3.5.8.6 

A read signal is 'amplified by the pre-amplifier and the floppy 

anplifier. Th~ reac1 signal amplified .'by l::oth anplifiers 

drives the next filter network. '.The filter network is a low­

pass filter. 

Pre-amplifier 

from R/W .{ 
select circuit~G---~ 

} 
to active dif­
ferential circuit 

Fig. 3-28 Read circuit and filter network 

!Active differential circuit and comparatorl 

Both circuits are ·part of the floppy amplifier. Fig. 3-29 shows the out­

line. The active differential circuit is a differential ampli-

fit::r, ~h.; emitter of which is coupled by the capacitor. The current 

passing through the capacitor beco~es the differentiation of the 

input voltage. In short. the current passing to the collector .. 
resistance is the differentiated input voltage. Hence, the out-

put voltage Vo of the differential amplifier is also the differen-, 

tiated input voltage. 

dVin 
Ic = C dt 

Vo = 2RIc = 2RC dVin 
dt 

- 37 -
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from 
filter 

3.5.8.7 

The output voltage Vo is input ted into the connector which 

detects the zero-cross. As a result. the peak of the voltage 

inputted into the differential circuit is detected. Fig. 3-31 

shows the timing of the differential circtiit and comparator. 
Floppy amolifier -

+ '+ 
'"'t- ')-

~ 
)- . 
• 

.. JLr to time 
J domain 
.... filter 

~ 
. Comparator 

~ JI 
YV" ,I -IC 

~ r ,. 

Fig. 3-29 Active differential circuit and comparator 

ITime domainfilter and crossover detectorl 

Both circuits are part of the floppy arrplifier. The tim.:ing filter rerroves 

an erroneous crossover of the comparator caused by shouldering 

of the differentiated read signal. When a high resolution head 

is used. shouldering sometimes occurs in the outer circumference 

of the drive. 

The tcnrpe domain fil ter consists of a p-ulse generator. time domain 
'. .. 

one shot and t~me domainflip-flop. The-pulse generat~r generates 

a short pulse to trigger the time domainone shot at every input 

transfer. The time domainone shot pulse width i8 determined by 

the external resistor and capacitor value. 

_ J8 _ 



The MDD are set to 2.2 ~s. The information passed from the 

comparator is delayed by 2.2 ~s by the time domainone shot and 

loaded on the time domainHip-flop. Even if the timed flip­

flop is clocked by an err,::medus crossover, the time domain 

flip-flop output does' not' change,,· because the erroneous cross­

over time is shorter than 2.2 ps. 

The crossover detector is triggered at the every time domain 

flip-flop transfer. The pulse width of the crossover detector 

is determined by the resistor 

set to 500 nsec. 

and capacitor value, and 1s 

from 
com­
parater 

2.415 

,..-----lO Q 

I---f----ic 

Time domain ·os Time domain 
FF 

SOOns 

Cress­
over 
detector 

r/o enable 

Fig. 3-30 Timed main filter and crossover detecter 

Remaining media 
magnetü;m 

Data 

Reaö S!gU.H 

Di ffercnt i'll 
5i!;n<l! 

Compnrator output 

Pul>öc ~cncrat()r 
Time domain OS 

Time d-emain FF 
Crossovcr dctcctor 

I .,.. 
I 

a,. . 
IJjfJ 

Read da ta 

READ MTA ~=lr-=====lU~---~ 
$oo".It2oY. 1~' ••• 

c 0 C C C·. 0 C 

Fig. 3-31 Read timing 
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3.5.9 DC control circuit and.power-ON reset circuit 

3.5.9.1 IDC control circuit I 

Fig. 3-32 showstheDC control circuit. ntis circuit is used 

to monitor the DC 5V and pC l2V powervoltage. When it deviates 

from the following limits, the ~~ite current and erase current 

are not secured. 

5V DC < 4.0V 

l2V DC < 8.3V 

.. 
, 
• 

r---------------------
I 
I 
I 
I 
I 
I 
I 
I 
IRl 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ZD2 

~--- Ta erase amplifier 
circuit and write 
amplifier circuit 

L _____________________ _ 

Fig. 3-32 .DC COU~Fol circuit 

3 . 5 .9.2 i Power::9N I~E~t circui ti 

Fig. 3-33 shCJV.1S the power-ON reset circuit. \Vhen the power is 

turned on, capaci tor C begins charging to 3V. When the capaci tor 

C voltage is lower than the buffer threshold voltage, the power­

ON reset signal recones low. Hence, the initial reset pulse of 

36 m sec can re generated. 

- 40 -
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. ~ .-.'. 

.... ~"'. 

The power-ON reset'p.itlse resets the following circuits. 

o Erase-OFF delay one shot 

o Ready detection 

o Step one shot 

, sv sv 

Power-ON reset 
to write circuit 

to ready detector .. 

Fig. 3-33 Power-ON reset circuit 

SV power 

Capacitor 
voltage 

SUPPl~ 

3V 
V ---~ TH _____ -

I 

Power-ON reset 

Fig. 3-34 Power-ON reset timing 
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INPUT SIGNAL 

-
SELECTI 
-SELECT 2 
SELECT 3 '-

SELECT 4 

-
HEAD LOAD 

-MOTOH ON -

STEP 

DIRECTION 

WRITE DATA 

WRITE GATE 

SIDE SELECT 
I I 

1---
JJ I 

rSCILLAT 
SI 

_____ -.1 
I~IH:X 

-Oi S2 
-0 

S3 
-0 

S4 
~ 

~ ..... 

SH 

f1~~ 

---

~ 150 

-

: 

RAI 
$ 150 -. 

RAlf 
>. 

ISO ~ 

r-; 
HAlt !sn 

150- • 

RAI1 
, 

rj N[l-::":- ---, 
;----f r,.' 

L!)ETr:rT~IJ r 150 ! 

RAl1 

~ 

r-; 
IRA; 

r:----
TI---l TRACK 00 I 

1_ ~~:T F:CTO ~J L""; 

150 

, 
1 
I 
, 
~v.'Rln~ pr~)TE(1J 

1 DETF:rTOR I - ____ :J 
i RAl1 r 150 

RAlt 150 

: 

, 
.> - '. 

'., ,----;.; 

I~/W--I 
1 HEAD I 
1 CSIDF:O) 1----
1----1 
IIUW I 
I IIEAD li----
~SIDE~_' 

t::.ig. 3-.~5 Circt 

~ 

THACI, 00 

HEAD DATA 
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4. Handling Mini Floppy Disks ~ 

The following are the precautions to be observed when 

handling mini floppy disks. 

[Unsatisfactory] [Satisfactory] 

4 -53"C rm 
8-80~RHlIl 

rn--·· ---. 

o 
o 

rn 
o 

o 

tiJ 

~o 
Do not expose disks 
to direct sunlight 
or place them near 
a source of heat. 

o Do not place disks 
in a place which is 
subject to the 
influence of a 
magnetic field.~· 

o Do not expose disks 
to cigarette smoke. 

o Do not put clips or 
rubber bands on 
disks. 

o Do not write 
directly on disks 
using a pen or 
pencil. 

o Do not touch the 
recording face of 
disks (oblong hole 
portion). 

o Do not bend or fold 
disks. 

- 43 

o Store disks in a clean environ­
ment at suitable temperature 
and humidity. 

c When not using a disk, insert 
it in an envelope, then insert 
the envelope in a special­
purpose case, and store it 
vertically • 
• ". 

Media 

o Paste labels on 
disks after writing 
on them first. 

o Before using a disko 
it is recommended 
that it be left for 
a suitable time in 
the same environment 
as the drive in 
order to acclimatize 
it_ 

o Completely insert 
the media to the 
back of the drive 
!:efore pushing the 
rutton. 



5. Format Example 

The format of the soft selector used with the MDD is shown 

in the table below. 

Format examples for FoMo 16-sector format and HoF.Mo 16-

-sector format are shown in Fig. 5 -1. 

FM7MFM Sector fonnat Dltl amount/scctor Dlta amount/trlele 

.. 
16 oICClors 128 bytes 2048 bytes 

FM 9· I 256 , 2304 , 
-', 

5 I -.. 512 , 2560 , 
Conformancc . . 
to ISO .. 

16 , 256 , 4096 , 
MFM 9 I 512 , 4608 , 

5 I 1024 I 5120 I 

16 , 128 , 1920 , 
FM 8 I 256 , 2048 , 

Conformancc 4 , 512 , 2048 , 
to IBM 

16 256 , , 4096 , 
MFM 8 , 512 , 4096 , 

4 I 1024 , 4096 I 

.. 

"". 

\ . 
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.::. 
~, 

MF\ I 

I nd ex 
GAP 

16X 
FF 

1 nde x . 
GAP' , 

32x 
4 E 

Index 
GAP 

BOX 
4E 

Format examp1e ' (FM, 16 sectors, 128 bytes, ~onformance to ISO) 

I.. 1st. Sector .. 1 .. 2-16.snc'tor .. \ 

Sector ID Data Data ( 

ID GAP GAP 
,) 

( 

IDMark ID Field rne Data Mark Data Fjeld CRC ( 

6x 1 x IX IX IX IX 2x llX 6X IX 12BX 2x 27 X(M:>M) 
o 0 "FE T HD S SL xx FP o 0 "FB/F8 xx FP J 

, 
.~ 
~ .. ,~ __ L ____ ( 

Formatexamp1e 2 (MFM, 16 sectors, 256 bytes, conformance to ISO) 

Sei(: tor ID Data Data \) 

10 OAP GAP () 
• 

\) .. 

ID Mark ID Fjeld CRC Da ta Mark Dala Fjeld CRG I .. , 
) . 

(~ 12x 3x Ix IX IX Ix IX 2x 22 X 12 x 3x I x 256x 2x 54 X(MO~I) 
o 0 ·AI FE T HD S SL xx 

" E 00 "Al ~f8 xx 4E 
i\ 

~xanple3 (MFM, 16 sectors I 256 bytes, conforrnance to IBM) 

* : Includes rnissing pulse 
I: Track nurnber -

Index GAP 
MARK HO: Head number 

S: Sector nurnber 
SL: Sector lens specification 

eRO Oyci ic Redundancy Oheck : 

12x IX IX 150x 
o 0 ·02 Fe 4E 

----_._----~~- - ------

Fig. 5-1 

Track 
GAP 

10l x (MOM) 
FF 

Track l 
.. GAP I 

" I 

266X(MOM) 
4 E 

Track 
GAP 

154 x(MOM) 
4E 

10 I x2 - 6'( 
=202-36 
=166 



6. Maintenance 

6.1 Special tools and oi1 

Name No. Description 

DD motor aligning tools FTI-0095 For re p 1 acemen t of DD motor 
assembly 

" 

Steel belt plate springr'Frl-OIOI For replacement of steel 
rrount.ing jig i belt 

-
Mounting plate assy FrI-OI02 For replacement of mounting 

rrount.ing j ig plate assembIy. 

Gap gauge STI-OI78 For mounting of head load 
arm 

f---._ .. _-- - ........ _._. ------ ---- -
CE-FlexyDisk 5.25" -2 . For adjustment of track 

96 tpi position -.----- _.-._-_._- --- -_._. ---CE-FlexyDisk 5.25" -2 . For ~djustment of track 
48 tpi -. position . 

I Cleaning FlexyDisk 5.25' -s For ?eriodic inspection 

Name No. Description 
" . 

.....• 
- Rubble plate No oil -..,. E73-113003 For dismounting of mounting -. ;; : .. ' 

plate ass'y III '" 

L ... 

Note: Precautions on ltaRdling the CE-diske'tte 
"', ",. , . 

1. Leave the .:~,. CE- diskette for 2 hours in the 

same cond:iÜc',J as the drive prior to use . 

. ",. 

nie ci:... disket te should be handled with care 

same as a standard disko 

6.2 Periodic inspection 

Cleaning of head Onoc per year 

Both the side 0 and side 1 should be cleaned for 5 sec. each with 

a cleaning diskette. 
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. . . . . , .. 

@ Head load at:m 

(2) Photo transistor holder 

~ Mounting plate 

"" 

(2) LED PCB I 

@ Front panel 

I 
I 

. f CD Main PCB 

- 47 -

Stepper motor 

® Track 00 SW PCB 

. / 
~ 

SpindIe 

o Head 

Steel belt 

~ Write protect PCB 



6.3 Assembly parts replacemen t procedure 

Replaceable assembly parts 

CD Hain PCB 

CD Steel belt " 

CD Write protect PCB 

(0 DD motor PCB 

0 Head 

0 Stepper motor 

(2) Photo transistor holder .. . 
® Track 00 SW PCB 

0 LED peB 

@ Head load arm 

@ Head load solenoid 

@ Hounting plate 

© Hain arm 

@ Spindle 

@ Front panel 

0. 

- 48 -
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6.3.1 Hain peB ,,"ssy replace'mlm t 

1. Rernove the 4 mounting screws, and 2 spacers between the 

main peB . assy and the base. 

2. Pu1l out the connectors J3 (2 pieces), J4, J5, and J6 

(Fig. 6-2). 

3. Mount the new main peB assy in the ... reverse order. 

Adjustment after rep1acement 

1. Adjust playback-output (see 6.4.2.). 

". 

@ fumting 
screw 1 

'7 
ass'y 

Pig. 6-1 

- 41) -

. " ..... ~ 
@ l>btmting screw 2 

~S!>3cer 



Connector arrangenent plan 

JJ r--. 
I • 

L..I 

Fig. 6-2. 

C t J3 0 - 1 head cable (2 cables') onnec or •.• 

side 

Be careful about the 
~insertion direction 

Heading the white mark of the side 0 connector upward, 

insert'both the connectors to the connector J3. 

Connector J4 ••• Track QO switch FCB + DD motor connector 
cable Align the 6 mark. 

Connector J5 

Connector J6 
Index phot~ transistor 

StepP~r motor 

- SO -. 

+ LED PCB 

, 
\ 



6.3.2 Steel belt.! replacement 
.. 
". 

HEAD CARRIAGE 

@ Screw I··, ... 

~L./ 

Steel belt 

@ Guide bar 

/ 

,/ 

// @ 2 

@Belt @ Belt support 
support screvl 

Fig. 6-3 

1. Replace the steel belt 

support, 5crews 1 and 2. 

in the order of the belt 

2. 

3. 

Mount the replaceITEI1t steel belt wi th the screw 2. 

Form a ring of the new steel belt as shown in 

Fig. 6-3. Mount the ring to the pulley with the belt 
supp::>rt and the l::eIt support screw teI11pJrarily. 

4. Pull out the steel belt , hook 2 holes of the 

5. 

steel belt ass'y to the protruding portions of h~~g 

carriage . and ti-;yht:en the screw L 

Make i t seek al:out ten tirres and tiqhten the beI t support 
" 

screw after the beI t becC>Ires parallel. 

6. Apply lock tight on the screws I, 2 and belt support screw. 

jAdjustment after ·replacement· 

1. Adjust the track position (see 6.4.3), 

2. AdjUlH the TROO position (see 6.4.4), 

- SI -



6.3.3 Write protect PCB rep1acement 

1. Remove the mounting screw of the write protect PCB 

2. Unso1der the wires of the write protectPCB from 

the DD motor PCB by the use of a solde ring iron. 

3. Screw the new write protect PCB 

4. Solder the write protect PCB to the DD motor PCB. 

_._--_ .. 
Adjustment after rep1acement 

1. Check a write protect signal (see 6.4.7). 

© Mounting screw 

v.."r i te protect PCB 

DD notor 

Fig. 6-4 
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6.3.4 DD motor PCB replacement 

1. Remove the write protect PCB (see 6.3.3). 

2. Turn the rotor mounting screw counterclockwise and 

remove the rotor and spacer. 

3. Remove the DD motor PCS mounting screws A (4 pieces) 

and B (3 pieces) , detach the. connect"örs A and B, and 

remove the DD motor PCB. 

4. Rerrove the bearing and waved washer associated with the 

base. 

5. Place the new DD motor peB, insert the centering jig 

of the DD motor into the spindle, adjust the position of 

theDD motor peB ) tighten the mounting screws 

A and B, and then apply lock tight to the screws R 

(3 pieces ) taking care that the rotor does not touch the 

hole-elenent of the DD rrotor PCB. 

6. Mount the individual parts dismounted in 4 above in the 

reverse order, p1ace the spacer, and install the rotor. 

i. Insert the connectors A and B. 

B. Mount the write protect pes (see 6.3.3). 

Adjustment after replacement 

1. 

2. 

3. 

4. 

Adjus t the index burst position (see 6.4.1). 

Adjust the rotation (see 6.4.5). 

Inspect a write protect signal (see 6.4.7). 

Check the. amount of deflection of the spindie 

- 53 -

(see 6.4.9). 
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A:I t-'o.mting 
\!.!I screw B 

1 
~ 

" 
DD rotor PCB 

@ Waved 
wosher 

.@ Spacer 

Y @ Rotor nounting scre~' 

.. --:" ... _---
/' , Rotor 

~ 

@ M:>unting screw A 

connector B 

>----," Shield plate 

A 
Fig. 6-5 

centering j ig , 
L---_ 1 

~ Spindle 

~'~ 
--. - ./ '---..... -

Fig. 6-6 
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6.3.5 

1-

2. 

3. 

4. 

Head carriagerep1acement 

Remove the main peB 

Remove the steel be1t 

Remove the i double clamps 

Remove the head carriage 

(see 6.3.1). 

(see 6.3.2). 

and pull out the 2 guide bars. 

5. Mount the 0-1 

replacertent 0-1. 

so that th~. head arm of the 
enters the lower pos i tion of the 

head load arm. 

6. Insert the 2 guide bars into the 0-1 head carriage and 

tighten them wi~h the double clamps. 

7. Apply rubble plate oil to the 2 guide barst repeat 

shuttle movement and check that the 0-1 head carriage falls_ 

due to its own weight. 

8. Mount the steel belt 

9.. Mount the main PCB 

Adjustment after replacement 

(see 6.3.2). 

(see 6.3.1). 

1. Adjust the track position (see 6.4.3). 

2. Adjust the track 00 position (see 6.4.4). 

3. Adjust the index burst position (see 6.4.1). 

4. Check playoack output (see 6.4.2). 

5. Adjust the main a..""TIl gap (see 6.4.11). 

6. Adjust head load gap (see 6.4.6). 
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6.3.6 Stepp er Mete r repl acement 

Connecto r J6 

Stopper 

Fig. 6.8 

Fig. 6.9 
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1. Renove the steel l::elt (see 6.3.2}. 

2. Renove the washers and nuts(2 pieces each) for fIOlU1ting 

the stepp er notor and then the stepper notor 

. itself. 

3. Renove the connector. J6. " 

4 . Install the connectot of the replacement stepper notor 

_ and terrtpJrarily f-asten the stepper notor 

5. t-bmt the steel l::el t (see 6.3.2) . 

6. Apply lock tight to the nuts after track adjustnent (see 6.4.3). 

I Adjus1:Irent after rePlacerrent/ 

1. Confirm the track FOsition (see 6.4.3). 

2. Adjust the track 00 (see 6.3.4). 
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6.3.7 . Photo transistor holder replacement 

, 75 M::runting screw 

Photo transistor holder 

Fig. 6.10 

connector J5 

Fig. 6.11 

1 2 3 4 5 
1---

Black Blue PurpIe Green Gray 
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", 

1- Remove the main PCR (see 6.3.1). 

2. Attach the stopper shawn in Fig. 6-11 to the arrowed 

position of the connector J5 of the index photo 

transistor and pu1l out the wire pin. 

3. Remove the mounting screw and then the photo transistor 

holder 

4. Mount the new photo transistor holder ,'.-

5. Insert the wire pin into the connector J5 (see 6.11). 

6. Mount the main PCB (see 6.3.1). 

~djustment after replacemeng 

1. Adjust the index burst position (see 6'4.1). 

", 
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, 
6.3.8 Track 00 switch pes replacement 

1 75 r-bunting screw 

83 Washer 

p TraCk 00 switch l'C8 

Fig. 6.12 

Stopper pin 

., 

1 ·2 3 4 5 

A Yellow Brown Purpie Red 

B Green Black Orange Yellow Brown 

Fiq. ~.13 

Track 00 sv/i tch PCB A-5 , B-4 , 5 

DD motor cable connector: A-l,2,3, 0-1,2,3, 
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1. Remove the main pes (see 6.3.1). 

2. Raise the stopper pin of the connector J4 as shown in 

Fig. 6-13 and pu11 out the wire pin of the track 00 

switch PCB 

3. Remove the track 00 switch PCS 

4. Mount the new track 00 switch pes 
wire pin into the connector J4. 

5. Mount the main pes (see 6.3.1). 

IAdjustment after rep1acemen~ 

1. Adjust the TROO (see 6.4.4) . 

.' - 62 -
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6.3.9 lED PCB rep1acement 

Remove the main PCB (see 6.3.1). 1. 

2. Remove the front panel mounting screws (4 pieces) and 

then the front panel i tself. 

3. Insert the stopper to the arrowed position of the 

connector J5 as shown in Fig. 4-11 and pull out the 

wire pin of the LED PCR ass'y. 

4. Remove the LED PCR -'.--

5. Mount the new LED PCB 

pin into J5. 
" 

6. Mount the front pan~1. 

7. Mount the 'main PCR 

lAdjus tmen t after replacemen~ 

and then insert the wire 

(see 6.3.1). 

1. Check that the LED lights (see 6.4.8). 

LED P:B 

70 t-bunting screw' 

Front panel .... 

~ '17 Fron t panel llOUI1 ting screw 

Fig. 4.14 
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\ 

6.3.10 Head load arm replacement 

1. Remove the head load arm mounting screw and then the 

head load arm itself from the head load solenoid. 

2. Temporarily fasten the.new head load arm 

head load solenoid. 

. to the 

3. Adjust the mounting position of the head load arm 

so that when the assy· is clamped without a media 

the gap between the heads side 0 and side 1 is 

0.6 : 0.2 mm, tighten the screw and then apply tight 

lock to it. 

4. conf:irm the solenoid operation. 

~djustment after replacem~~d. 

1. Confir.m the head load gap(see 6.4.6) • 

73 M:runting screw 

82 Washer 
Head load ann ass I y 

Fig. 6.15 
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6.3.11 Head load solenoid replacement 

1. Pullaut the connector B from the 00 motor (see 6.5). 

2. Insert the stopper into the arrowed position of the 

connector'ß as shown in Fig. 4.17 and then remove the 

2 wire pins of the head load solenoid. 

3. Remave the head load arm (see 6.3.1<). 

4. Install the ne'..1 head load solenoid. 

5. Mount the head load arm (see 6.3.10). 

6. Insert the wire pins to the connector B of the 00 motor 

Adjustment after rep1acement 

1. P.djust the heäd ; load gap (see 6.4.6). 

73 Mounting screw 

82 Nasher 

Head load arm ass'y 

91 MJunting screw 

Head load solenoid 

Fig. 6.16 

- GS -

stopper 

\. 
~" 

fi~ 
(/ 

1 2 

Red Black 

Fig. 6.17 



6.3.12 Mounting plate 

Write protect photo 
transistor 

Front panel 

rep1acemenc 

t-bunting plate 

/ 
91 Mounting screw X3 

Fig. 6.18 
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1. Remove the main peB (see 6.3.1). 

2. Remove the front panel. 

3. Remove the write protect photo transistor peB 

mounting screw. 

4. Remove the photo trans'lstor holder and the tED peB 

(see 6.3.7 and 6.3.9). 

5. Remove the moun ting assembly 

6. Mount the new mounting plate 

7. Tighten the write protect peB mounting screws. 

8. Mount'the photo transistor holder 

(see 6.3.7 and 6.3.9). 

9. Mount the front panel. 

10. Moun t the main peB (see 6.3.1). 

Adjustment after replacement 

and the tED peB 

1. Adjust the index burst position (see 6.4.1). 
2. Confirm the rutton gap (see 6.4.11). 
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6.3.13'; Hain arm rep1acemen t 

Main arm 

Remove the main PCB (see 6.3.1). 

Remove the mounting plate ass'y (see 6.3.12). 
1-

2. 

3. Remove the main arm mounting screw and then the 

main arm 

4. M:Junt the new rnain arm ass' y. Mjust the center of the spindle 

and the center cone. 
5. Mount the mounting plate (see 6.3.12). 

6. Mount the main PCB (see 6.3.1). 

I Mjust:Irent after rep1acerTent] . -:~. 

1. Mjust the rnaln arm gap (see 6.4.11). .~~ 

2. Mjust the track position (see 6~4.3). 

Fig. 6.20 

f 79 t-bunting' screw 

i 
I r 84 Washer 

- G8 -

r.1ain arm 

I e 

~17 
i 

ß 

Fig. 6.21 



6.3.14 ,Spind1e rep1acement 

1. Remove the main arm (see 6.3.13). 

2. Remove the rotor mounting screw. rotor itself, and 

spacer (see Fig. 6.21). 

3. Remove the spind1e 

instead. 

and mount the new spind1e 'L' 

4 •.. Mount the· spacer and rotor. 

5. Mount the main arm , ,~ounting p1ate J and 

main PCB in the order (see individual paragraphs). 

Adjustment after replacement 

1. Check the amount of def1ection of the spind1e (see 6.4.9). 

Spinelle ~, 

, .. 

• c tI.' 

76 Rotor rrounting screw 

Fig. 6.21 



\ . 

6.3.1~ Front panel replacement 

Remove the mounting screws (4 pieces) and mount the 
'-

new front panel. 

Front panel 
77 M::lunting screw 

Fig. 6.22 

I Adjustment. after rep~acernent I 
1. conf irm the rutten ·gap (see 6.4.11). 
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6.4 Adj~stment and verification procedures -

After replacinq the assemblie$, the followinq adjust:rrents and 

checks shoold be CCX'lducted. 

1 Index burst position adjustment 

2 Playback output check 

3 Trae:k p~sition. adjustment -. 

4 Track 00 position adjustment o
• 

5 Rotation adjustment 

6 Headload-gap adjustment 

7 Write protect signal check 

8 LED l1ghting check 

9 Spind1e def1ection check 

10 Modulation check 
11 Media c1amp feature motion check (main arm gap check) 

. -

'. 

- 71 -



6.4.1.1 INDEX DETECTOR ADJUSTMENT CHECK 

\ 

On the CE-FlexyDisk the track OO.-is prewritten with 1F containing 

an index alignment gap at the beginning of the track. The index 

sensor is aligned properly when the beginning of the gap is time 

coincident with the leading edge of the ·,index pulse as shown in 

the figure _ '. 

a) Load a BASF CE-FlexyDisk 

b) Select the head 0 

c) start the drive motor and select the Mini Disk Drive 

d) Step to the track 00 

e) Set up the oscilloscope; 

SYNC INT POS 

CH DC 2V 

CH 2 

MODE 

AC 

ALT 

TIME BASE 

TRIGGER 

100mV 

100 J,lS 

CHl 

CH 1 

inverted (INDEX Pin 49 IC1) 

TPl 

f) Check the timing between the start of the sweep and the end . 

of the gap to be td = 450 J,lS ~ 150J,ls 

g) Provide the index detector adjustm~nt if necessary. 

INDEX 

11'1 
... 
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6.4.1.2 INDEX DETECTOR ADJUSTMENT 

a) Load a BASF CE-FlexyDisk 

b) Start the drive motor and select the Mini Disk Drive 

c) Step to the track 00 

d) Set up an oscilloscope: 

SYNC 

CH 

CH 2 

MODE 

TIME BASE 

TRIGGER 

: EXT 

:AC 

AC 

ADD 

1 OO~s 

INDEX 

POS 

50 mV.inv 

50 mV 

INDEX (Pin 49 IC1) 

TPl 

TP2 

e) Loosen the set screw of the index holder 

f) Adjust the time delay between the start of the sweep and the 

end of the gap to td = 450~s + 80 ~s 

g) Tighten the index holder set screw. 

", .. 
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6.4.2 

1 

READ AMPLITUDE CHECK 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

k) 

1) 

Load a BASF FlexyDisk 

Turn on the drive motor 

Step to the track 79 

Select the head 0 

Write all ONES 

Set up the oscilloscope: 

SYNC 

CH 

CH 2 

EXT 

AC 

AC 

ADD 

" 

POS 

~O mV inverted TPl 

50 mV TP2 

MODE 

TRIGGER 

TIME BASE 

INDEX (Pin 49 IC1) 

20ms 

Check the measured read voltage at TPl/TP2 to be>SOmVpp 

Step to track 00 

Write all ONES 

Check the rneasured read voltage at TPl/TP2 to be ~ 1S0mVpp 

Se1ect the head 1 

Continue with iterns e) to f) above. 

" 
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6.4.3 TRACK ADJUSTMENT CHECK 

a) Load a BASF CE-FlexyDisk 

b) Start the drive motor and select the Mini Disk Drive 

c) Select the head 0 

d) Step to the track 16 (40) 

e) Set up an oscilloscope: 

SYNC EXT .. POS 

CH AC 50 mV uncalibrated inverted TP1 

eH 2 AC 50 mV uncalibrated TP2 

MODE ADD 

TRIGGER INDEX (Pin 49 IC1) 

TIHEBASE 10 ms uncalibrated 

Monitor the read signal and adjust thetime base of the scope 

until four orientation bursts are dispiayed' '. 

, 

60 
SCAli 
UNITS 

2 J 

EXNf'lt: 

1 • Ut • U2 • • 2 SCII, "",tts 
, • U3 • U4 • • 4 sCII. "",'ts 

. Z • 1 .. Y ... Z • 4 •• Z sCII. unHs: 

--! 
4 

g) Turn the variable gain potentiometer' of the scope until the 

amplitude of the orientation bursts reaches' 60 scale units (6 

divisions) \ 

h) Determine X and·Y as shown in the example to the righ~: 

x = U1 - U2 

Calculate Z: 

Y = U3 - U4 (observe the sign) 

Z = X + Y 

j) If Z exceeds 10 scale units perform the track adjustment proce-

dure. If Z is less than 10 scale units the head 0 track adjustment 

is OK. 
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k) Select the head 

1) Proceed through item f to i given above for head 0 

m) If Z exceeds 20 scale units perform the track adjustment procedure 

If Z is less than 20 scale units the track adjustment is OK. 

6.4.3.1 TRACK ADJUSTMENT PROCEDURE 

a) Load a BASF CE-FlexyDisk 

b) Start the drive motor and select the Mini Disk Drive 

c) Select head 0 

d) Step to track 16 (40) 

e) Set up an oscilloscope: 

SYNC EXT. POS. 

CH AC 50 mV uncalibrated inverted TPl 

CH 2 AC 50 mV uncalibrated TP2 

MODE ADD· 

TRIGGER INDEX (Pin~t9 IC1) 

TIME BASE 10 ms uncalibrated 

Loosen the mounti~nuts of the stepper motor and rota te the 

body of the stepper motor until the maximum amplitude of the 

orientation bursts is displayed 

Monitor the read signal on the screen and adjust the time 

base of the scope until iour orientation bursts are shown 

50 
~L=: 
UNI'TS 

"'~.!Pr:·,I.::.,~" 
··}~·Y;:~j;~}~~Ji,f'%:~:'i~: 
.iiir_~'I.'~ 



h) Turn the variable 9ain potentiometer until the amplitude of 

the orientation bursts reaches 60 scale units (1div -

10 scale units) 

i} Rotate the body of the stepper motor until X and Y have the 

same value but opposite sign or until both are zero 

j) Tighten the mounting nuts of. the stepper'.rnotor 

k) Recheck the adjustment •. If Z = X + Y exceeds four scale 
._-

units readjust the stepper motor (pay attention to the sign) 

1) Select head 1 J recalibrate and step to track 16 (~o) 

rn) Perforrn items f) through j) as given above for head 0 

Measure Z = X + Y. Z .. must be less than 4 scale uni ts. 

Readjust the heads if necessary 

0) Select head O. Check the adjustment. Z = X + Y must be less 

than 14 scale units. If not restart with item d. 

p) Perforrn the track zero switch adjustment check 

... 

-" 
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6.4.4 ~rack 00 position adjustment 

I- - -

- -

-
t-

-~ 

0 I 2 

a. 

b. 

c. 

d. 

Set the drive to the motion state. 

Load anormal disko 

Step the head between track 00 and 06 alternatelv. 

Use an oscilloscope for·themeasurement. 

'l'he connection.is as follows. 

CHI SV DC step signal termin al (Note 1) 

CH2 Inv 2V DC CHK-3 

MORE ADD 

TIlm BASE 5 msec 

TRIGGER INT. CH2 NORM NEG 

e. Confirm the switching as follows. 

- -

- -

F- r-

- -

In the case of MDD 6128 

Track 01 in the direci:ion 

fran track 00 to 06 

Track 00 in the direction 

fran track 06 to 00 

In the case of MDD 6138 

Track 03 in the direction 

fran track 00 to 06 

Track 06 in the direction 

fran track 00 to 01 

If necessary, leosen the sc:rew rrounting the track 00 switch 

FCB ass 'y for adjust:rrent. 

MOD 6126 MDD 6138 

- - - - - - - - - - - - - - - -

- - - - - - ~- ~ ~- - fo- - - - --
~ 

f-r- . t ~f t f-, 
! f--

- - - - - t- ... -
'-. . 

!. ~ - - L 1-. f-,... - - - - - - l- r- f- I-P"' 

, 
3 4 ~...i.?~ 3 2 \10 0 \ 2 34 5 6 5 4 3 2 I 0 

> ) 

Tr06'" Tyoo Troo ~Tro~ T,..o6-T,..oo 

Note 1: IC1-pin 5 of main PCB (STEP signal) 
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I 6.4.5 'Rotation adjustment 
\ 

a. Set the drive to the motion state. 

b. Load anormal disk 

c. Connect the universal coUnter to the INDEX 

d. Adjust the VRl of the DD motor PCB ~o that the period of 

the index be'comes the following value. 

200 ± 1 ms in tracks 00 and 79 (39) 

6.4.6 Load gap adjustment 

a. Adjust the position of the head load arm so that the gap 

between side 0 and side 1 becomes 0.6 ± 0.2 mm when the 

arm is clamped without a media. 

b. Mount the head load arm so that it is parallel to the 

arm portion of the main arm. 

6.4.7 Write protect signal check 

a. Set the drive to the motion state. 

b. Insert a media without write protect into the drive and 

check that a wave form changes when pin 58 of the IC of 

the main PCB is connected to an oscilloscope. 

6.4.8 LED lighting check 

a. When a disk"is charged in the drive and the control is 

in the ready state, check that the LED lights green. 

b. When a disk is charged in the drive and the read/write 

head is loaded to the disk, check that the LED lights red. 

" 
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, 
6.4.9 ,Spindle deflection check 

a. Set the drive to tne mo.~ion state. 

b. Load a normal diskette and s.tep the nead to track 00 • 
. ~ 

c. Write a11 "1" to data division of side 0 and track 00. 

d. Measure the amount of spindle deflection with an 

oscilloscope. 

CHI 500. mV AC CHK-l 

CH2 Inv 500 mV AC CHK-2 

MODE ADD 

TIME BASE 20 msec 

TRIGGER NORM. NEG 

Index signal (Note 1) 

" 

' .. 

e. Clamp the media ooce again, monitor the playback wave form 

on the screen, and measure the maximum and minimum values 

of the wave form, and calculate the amount of spindle 

def1ection by means of the fol1owing equation. 

Maximum value - minimum va1ue 
Maximum value + mi~imum value 

f. Conduct step e above three tlmes and check that the 

difference of the maximum value and minimum value calculated 

in that s tep is. 0 .• 03 or less. 

* If this step can not be successfully conducted, mount 

the rotor of the DD motor once again '~rom the 

beginning. 

Note 1) ICl-pin 49 of main peB 

Maximum 
va1ue 

..... 

'-

-
--

-

-

Mi 
va 

" 

nimum 
1ue 

Maximum value • Maximum voltage of da ta 
Minimum value • Minimum vo1tage of da ta 
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6.4.10 Modulation check 

a. Load anormal disk. write pattern 1F. and check that 

the amplitude is in the fo11owing value. 

10 % HAX. both in tracks 00, 39 (79) . and 

in sides 0 and 1 '. 

- . .": .Vmax· .- ·Vmin- x lQO· . 
Modulation Vmax + Vmin 

:oe: 
<l! 
8 
> 

Output 

6.4.11 Media clamp feature motion check 

1) Main arm ". -", 

b. Grap ~O 

") 

a. 

a. Check that the guide sleeve does not touch the hole 

of the main arm when a media is clamped (a gap 

shou1d occur in any direction). 

b. Check that the 10wer side of the E ring raised equa1 

to or greater than the upper side of the main arm. 

E ring 

arm 

Guide s1eeve 
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, 
'.,2) Button 

a. Check that the button does not tcuch the front 

panel when the media clamp and clamp are released. 

Button 

Front panel 

o 
DJ---1 ---
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N KE:Y NO PART NO Q'~ OESCRIPTICN ?.E.c.ARKS 

1 :<01-')061 1 BASE 

2 K06-00BJ 1 FFCNT PANEL 1 

3 K07-0040 1 a..AMP LEVER 1 

4 K07-0042 1 INTI':RLCCK AP.H 
, . 

5 K07-D044 1 SLIDE PLATE 1 

6 K07-0046 1 E..J-u::T PLATE 1 

7 K07-o048 1 HE.a.D Wl1D ll.RM 1 
I 

8 K11-0116 1 LINK 

9 1<11-0117 2 roLLER 

10 K13-o095 1 STEEL SELT 

11 K16-00S0 2 GUIDE BAR 

12 K16-o0S1 1 GUIDE Sr.E2I!E I 
13 K16-00S2 1 HE..;D LOAD ARAot S"~.AfT 

14 K16-00SJ 1 txrCH SRAET 

15 K16-00S4 1 L.:U'CH PIN-

16 te16-00S5 1 GVIDE PIN 
. 17 1<16-0056 ! a:Jl.l-p r.....rvE..~ S'dAFI' 

13 K16-00S7 1 SLIDE PLATE S'cf.AF1' 

19 Kl6-00S9 - 1 ~ P-.FM. .. SHAE'T 
. . -

" 20 K21-007J 1 PLAl'E SPRING roR STEEL BEI..T 

21 K21-o074 '2 DJü13LE c.r..RP 

22 K22-0040 1 SLIDE PLAl'E SP 

23 K22-0041 ! EJOCI' SP -
24 K22-o042 1 Lt"-!!'C-f SpRING 1 

25 K22-0044 1 SP FOR HE.r..D WAD AFl1 

26 K22-004S 1 CCNE SPRING 

27 !C22-0046 1 !NTERLCC-< il.R,"1 S? 

28 K22-00S1 1 SUDE PUl.TE RE'l"'U~ SP 

29 K2€-OO30 1 SPFCER 

30 K27-0112 , (2) AQJUST tvll.SnER .. 

31 K28-00lJ 1 WlWE wr-SHER. 

32 I K3"2-0001 1 Su""I"lU\l 

J3 l KJ6-J045 1 MAIN FC3 
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34 
35 
36 

37 
38 . 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 

51 
52 

53 
S4 
S5 
56 
57 
58 
c::o 
~.; 

60 
61 
62 
63 
"".1 o. 
65 
66 
67 
6ö 
69 
70 
71 
72 

K36-0048 
:<36-0049 
:<36-0050 

K38-0036 
K38.-o037 
:08-0038 
K38-o043· 

:<41-0152 
K41-0103 
K41-0145 
:<41-0146 
:<41-0147 
K41-014g 
K41-0154 
:<41-0158 
K41-0159 
K41-0174 

K53-0040 
KSJ-0049 

K79-0205 
K79-o209 
:<79-0210 
K79-021l 
K79--0212 
:<79-0213 
K79-0214 
K79-0215 
K79-0216 
K79-0217 
K79-0218 
K79-0219 
K79-0234 
K79-0246 . 
~-q906-.a000 
H-4904-8000 
K79-0248 
:(2u. -1200307 
:':.:u -1251007 
:< .. !U-126 1=07 

Q'TI 

1 TRACK 00 SHITC-i ?CB 
1 ~1UTE Pro t!:L"'""1' PO 
1 fCB FOR ü:.-o 

1 
.1. 

1 
1 

S~ 
S~lGE EOR u:D. 
OPl-PER 
P'IOru::c:T MEDIA 

1 I:.A1Of 2 
1 STEEL BELT HOLDE..~ B 
1 SdIEW PL..;1"E roR CO MJrOR 
1 CENI'ER CCNE 
1 HE.r..D LOAD ARl-t BR 
1 SPINDLE 1 

. 1 STEEL SE!.T HOLDER Pua'E 
1 HOrD~q tOR UD 
1 PHOIO TP.-PNSISIOR HOLDER 
1 t-1_2\IN AN"! ASSY 

2 INSIDE TRIM BOX 
1/10 PS$EMBLY sax 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

00 ~uroR ?:3 
STEPPER ~'OIOR 
HEAD LOAD somom 
w. P.. Pn"01'O COUl?u:R 

" .. 
.. 
.. 
.. 
" .. , 

roTQR FCR SLIH T'fPS 
1 MJt.jNTING pt.,;..TE I jlSSY 
1 HE..r..D ;'SS'C SLIM TYPE 48 '!'P! 
1 HE.;D ,ass·{, SLIM 'I".cPS 96'l'?I 
1 . CO l-UfCR C.~LE ;.sS'{ 1 
2 . SCREW, PPN HE..:l.D, M2:c.3 

. ~ M2 .5xlO " .J 

2 "., M2. 6xl,?-, -. 
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N KEY NO P.A.Rr NO Q'T'{ DESCRIP'I'ICN Re'.ARKS I .. 
I 

73 XB1-1200JOS 2 SCRE-I, P.l1.N HEP'D, M2x.3 

74 ;ffil-1200405 1 .. M2x4 

7S :<31-1250405 1 " H2.5x4 

76 :<81-3250805 1 
.. Pr..ATEHE~D , K2.5x8 

77 :<131-3300605 4 
.. MJx6 

78 :an~2250605 2 " an·lD HE?D, M2.5xG 

79 XB1":230040S ,2 .. 'fQx4 , ' . " ... " .' 

80 :<133-2260605 2 
,. 2.5:<6 

81 :t..ö7-2100305 2 H3 NUr 

82 :<01-1102135 3 w'1SdER, 2.lx4.2xtO.5 

a3 X01-1102635 1 .. 2.5x5xtO.5 
" 

84 m1-:110313J 2 
.. J.2x5.6xtO.3 

85 :<Dl-2100307 1 
.. 3.2x7xtO.S 

86 XD2-1100102 1 E: RING 1.0 

87 =crn-l100172 4 
.. 1 -_.1 

88 XD2-1100282 1 
,. 

2.~ 

89 XZ1-12610S5 1 SPPCSR, 952. 6x1.10. 5 

90 ::09-250001 4 SC?z'i ~Ü'lH ~::AS'"dER, M2. 5x5 

," 91 E09-300004 4 " f'Ox8 

92 E09-30000a 5 40 l-Ox6 
. 
. 

93 E33-420005 1 I?~ I?IN 2x6, 1610801-20060 

.' 
94 E62-6940 1 BONDLE NIRE BRlD 

95 E62-6956 2 CORD I<EZP , 

96 . E63-0125 1 TUBE .p2 X .p~_ ~ x.i. r 
97 E69-0095 1 INSfJ!.,Al'E T~.PE 10x30 

98 E71-0041 1 aEAR!NG ,604ZZ 

99 E71-0042 2 .. F695ZZ 

100 ::71-5004 1 Co!\. 5rOI?I?ER Rn!G 

-
101 C:98-010042 

, 1 rr..:xT ~-msHER, 2.7x9xtO.2 

102 ::98-030035 2 .. J.3:,ixtO.5 
. 

.. 
103 96-a076 1 CCPJID:TICN NUr-SE? Sc::AL 

.' 104 K37-0070 1 NN-~L.\..'T'E" 
'. .. 

,', 
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, I~~ 
N KEX 00 P.~ 00 Q'T':! DESCaIPT!a.I 

105 ::72-111004 N SCRE.W LC.Xl< G 

106 E72-lJI010 N FA. 51 E: 

107 ::73-113003 N eiL 
108 ::73-143029 N OlL 

109 .. ::74-150001. ·N . EU'l'ECTIC SOLDER 

110 E74-230002 ~Jl.OJ'S EUl'ECrIC· SOtDER 
. . . .. 

N· - .' .... 

1U ::75-991008 N ~"ER. 

112 E72-111041 N TACK p~ 

. 
. 

.0 

. 

0. 

0 • 

. 
. 

", 

. .. ...• 

. 

·0 • 
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N KEY NO PARI' NO Q'TI OESCRIPT!CN Re!A.RKS 

(IC) 

ICI i<79-02J2 1 OH-IC 

IC2 K79-02J3 L Ni-IC 

ICJ, " E60-o056 2 IC roR STEPPER, ~!S4S4JL 

(E60-00SS) 1 pARIS OF A.q-IC, H..~663ll!P 

,. ' .. 
. , (TRANSISIOR), ' , . , 

., 

Tl E65-6112 1 PNP T'LPE, 2SB793 

T2, 3, 4 E6S-6111 3 !?NP TYPE, 2SB643 

(DIODE) 

01, 2 E65-5002 2 1001 

(CSCII.I:.ATQR) 

Xl E62-9956 1 CErulMIC C!J.X:K ~"EAA.~R 
CSA4 , 0 G.."'S1l 

(CCNDENSER) 

Cl, 2 1::63-2104 2 6800F + 10% 5OV, EC{-2lR68L-:.:B . -
C3 E63-3098 1 3~ 1: 20% 16V, ECE-AlC{$330 

CS;6,7;a,9 E63-3099 5 47? 1: 20% -lGV, ECS-AlC<S470 

CI0,ll,12 'E'63-214S 6 0.01Jl + aO% SOV, l-fc '7t1';:Y': ,Oi ~ 

13 ,14,15 - 20% 
.. 

(RESIS'IOR ;'..R.,q}\y) 

RA-I 1::62-9656 1 150 CHM + 5% L SH .,. EI:.El-~ 
i;PN 7c-ii-1S0~ 

RA-2 E62-964S 1 2.21< :!: 5% O.lW 4 ~~ 
EXB-EQ4222J 

(VARIABLE RESIS'!'OR) 

VRl E62-9570 1 50K Qffi1 = 20% ~N', PN822HS03V 

VR2 E62-9569 1 3K OHM " PN822H302V 

( :rNIJOC'TOR) 

Cl E62-8914 1 47pH :': 10%, LAID4N~.4 70K 

, (FIXED RESISTOR) 

R4 E64-5224 1 150 CfiM 2Vl, E.qc;-2.~1S1 ~'!!J0211 

1::64-0255 1 390 CHH + 5% ~w ~1D0221 

C;t37 J90-om-1 .;. 5% 

RJ E6!!-6328 1 2.05K.OHH ~w, -~1.~252. 0S""t< OHM :: U MD0211 

E64-6J30 1· 2.37I< OHr-! + 1% ~N 
t-m22l 

MR25 2.37K-OHH + 1% ' '. -

• 
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N 

Rl, 6 E64-0229 
RB, RlO (wr) E:64-0201 
R7 E64-o412 
RS E64-0409 
R9 E€4-o307. 

J2 
JS. 
J3 

JJ2 

JJl 
J4 

J2 
EOR Rll.-l 

J1?1, 2 
ClKl,2,J 
rn:; 

E62-56S8 
E52-5653 
E62-S098 

E62-S642 

E62-5645 
E62-5652 

E62-5906 
E62-5220 

E62-5302 
E62-7S07 

E62-5706 
E52-S199 

E55-5086 
E5S-6118 
E61-o034 
E62-5640 
E52-6662 

Q'T'l OESCRIPTICN 

2 150 OHM JrW 
2 220 CHH .. 
1 22..t( On!>! .. 
1 471< 001'1 .. 

. 1 2.21< OHH .. 

(CCNNEC"rCR) 
4 PIN roR FCt-iER SüPE'LY, 1722'34-1 
5 !?IN tVRn'E AL'CGtZ, 5268-05;'. 

1 
1 
1 10 PDI .. 

~-725POI0-AU/~ 
1 12 P!N .. 

~-725P012-AU/~ 
10 10 PIN srnAIGnT, FQl-724POI0-MJ/ i 
1 4 PIN w"RITE A.t\.TGtZ, 526a-04A 

1 
1 

2 
4 

1 
1 

1 
1 
1 
3 
5 

I 

{ornE.~j 
CQ-JNECIOR c::!.<l.HP, 172296-1 
IC SO:::~ 14 pn.z, 
C.ß,,-14S....rrnP!:I-Ol 
JUt-1PER pn~, 66464-102 
TEST p]N, IPS-1l34-2 

(HCXJSING) 
5 EIN 5xl, 5264-05 
2 PIN M, MJLEX 5264-Q2 

(at"'dEFS ) 
'!."(.;Q COLORED UD, tNlSt-l1? 
PHOTO TRPNS!STOR, PN120S~-r. 
PHOTO IN'!'ERRUPI'ER" EE-5J3-a 
RECEPTPCLE PIN, FQl-72JJ-AlJ 
'I'EF.."1INAL PIN, 5263PBTL 
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Ass'y epmponents 

N KEY NO PART NO Q'TY DES CRIPTION REMARKS 

K90-l033 1 Main PCB MDD 6138 

K90-l095 1 Main PCB MDD 6128 

K90-l024 1 Steel" belt 
. . .. K90-l027·. . '1' . Write procect· PCB' . . ' 

. . 
0' • 

K79-0Z05 1 DD motor PCB 

H-4904-8000 1 Head MDD 6138 

H-4906-8000 1 Head MDD 6128 

K79-0Z09 1 Stepper motor 

K90-l0Z5 1 Photo transistor holder 

K90-1029 1 Track 00 SW-PCB 

K90-1031 1 LED PCB 

K90-10Z2 r Head load arm 

K79-0Zl0 1 Head load solenoid 

K90-l018 1 Main arm 

K90-1010 1 Spindle 

K06-0083 1 Front panel 

K90-l012 1 Mounting plate 
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MAIN peB ASSY 

Y..EY NO t)ARI' NO DESCRIPI'ICN KEY NO 

[ Cl K79 - 0232 OH-IC Rl • R6 

[Cl K79 - 0233 AH-IC .~j. 

tC3,tC4 860 - 0056 M54543L RJ 

R. ... 
-

Tl 865-6112 2SB793 R4 

1'2,1'3,1'4 E65-6l1l 2 SB 643 RS 
- - R7 

01 .02 E65 - 5002 1001 R8 

R9 

Xl . E52 -9956 CSA4. 0 OMS 1 1 

CHKl,2.3 

Cl,C2 E63 -2104 ECK-F [R68t K8 GNO 
C3 E53 - 3098 ECEAl CKS 330 

CS .CS .C1 J2 

C8.C9 
E63 - 3099 ECEAICKS470 

J3 

CtO .CH ,CIZ J4 
863-2145 HE70 SJYFI 03Z 

Cl3 • CH ,CIS J5 

J6 

RA! E62-9656 A.RN7C-7V-150J 

RAZ E62 - 9645 EXB-EQ4222J J Jl 

VRI E62-9510 PN822H503V (Jz) 

VR2 E62 - 9569 PN822H302V (RAI) 

UJl) .- .. 
~ ,-

LI ~62-8!H4 "UL04NA470 K 

01' 

SEL HS 

-9.9- -

PARI' NO DESCRIPI'ICl-l 

864-0229 ISO!? z5% .'{VI 

E64-6328 MR25 2.05 Ka z 1 % 
-

864-6330 MR25 2.37 K!2 Z 1 c;r .. 
, 

E64-6224. ER q - lANO, r ';1 
E64-0255 CR37 390!2 +-5% 

E64-o409 41 Kl1 Z 5 'T.. ,V;.N 

E64- .''.0412 ... 22 K!2 : 5'T.. -Ytw . - . 

864-0'201 I 22011 :5'r.. Y.W 

864-0307 Z2Ka :5% Y.W 

-

E62-7907 ! IPS-1l34-2 

E52-7907 [ PS-1134-2 

862-5658 112294-1 

E62-5098 FCN-7ZSPOIO-AU/'O 

E52-5645 FCN-724POl O-.~U/VI 

E62-5653 i 5Z68-05A 

862-5652 S268-04A 

I 
862-.: 5642 FCN-125P~12-AUIU 

.. 

E62-59061172296:1 

862-5220 CA-14S-TRACI-Ol 

86:l-5302 65464-102 
. -

E61-0950 , 
857-0950 

MOD 6128 

MOD 6138 

MOO 6128 

MOO 6138 



\ 

o H I C 

GNDI 
'NIlEX COII" 0 ur 

INDEX P 
. INDEX COI'IP + 

eND I 
TR"OCI COI'IP+ 

TlI'I'm 
CI4I:3 

x\ 
xZ 

411CI.{ 
111.11 

mnrro 

50 
IJTS, 

STEP , 
SH 
StIl 

CHOI 
~ 

N.t 
'.D4T ~ 

N.C 
N.c 
~ 

GI/OZ 

O)REmoo'l IN 
möN1 
U.LO~I) 

mrrr 
~ 
P. cLR 
T:'"m1I 
11.5.SEL 
'1I1Je:~ W'Ii' OUT 
·5 
I.'WSE 
~ 
H.eD~ 
.U;08 
OSSTtm 
l .. 
~Il 
~C 
410 

I) LU!:~ 

UI.OS 
+12 

A H I C 

CNO +'2 
~ +5 
'.Dn~ PCLR.C 

r.nAm ERA$&.R8 
~ ERA$&.R-4 

R. OAT~ I.R8 

mn '.R" 
ORNt Se:t. Ollt I 

VRIA 0I{2 
VI! IB lIi.E 
Vi I C IIR.J~/u 
VR2 ~ IIA.RIr 3 
VR 28 I4R.Al'f2 
III.C 1I1l.R/'f1 

NI."" II".C. 
NI." 8 II,..IUU 

NI. E 11 •• 11"8 
GHD 1..;..,;;"""";'_"';";.r IIG&.E 

( 1'4 ,;itH I ~~).C ';> ~.--'" 
\I '. E g. fu.~. c.;l 

.ttlW~ "/W.to'\. 

L------b~-------:-:-=~~-.. -- --
258643 ~54543L 

I~ o 

91 -

258793 
250636 

Sllicon dIode 

\001 
Ntod. 

I~ i ti! 
I.Bas. 

Z.Collecto,. 
3.e.ltt.,. 



I 
, 
I , 
I 

• , 

.' 

R'J .,< 

~ 

['~J 1~, 'T JI .... 
-I -', 
~'. 

i! • 

,-PC"04] Co 

v 

r - - -
-6 n 

- 1 . ~-~". ~-~c=r-----------

( L. --

• '~ C.l ...1ß'I 
-I'\~-

10 ..... 101-\. 

ht 
~ 

L. _ 

r 

MON 

wA 

'N8 

~A 1-

sA -

5 B-t 

_..I 

-1 

::;U!} ____ -+ ___ -- _:$8-, 

·1 

I 
I 
I 
I ___ P.~I--C.-•• 0("..1 

----4~ 
18- ~ 

~~ '- _____ -1 

DD KJroR l\:'D CIR:lJIT DIJlGIW4 

- - - - ..., 
1 
I 

I 
I 
I 
I ___ J 
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H 

J:!V 

CNlll t 

Cl\IlIl J 

~I • 

J I 
,.--, JJI 

li - - :. ., ~ 
Sr::'E:CTI 

~ 
SSU:CP 

~ 

W§[}O. 0;. 
11 ~' 0 6 

I" .. I Q:ts . 0, 6 '- __ _ 

t-
R.~ I 

-I 

flE.~D LOAD 

~ .20 t-1-_-'-'----..:..--1..J 

I 
11 INJ)l:~; 

z;. Tf!o\CI, tllt 
::t"~ 2. (Ne.) 

!.s,~l.'JiflTf;(--T 11 ~ ~.7p~::==:::-------

('II~ ~=========~ 
2l- "'I\lTf !'1:(lTEC-r 

Je 1r.i:An\' 

__ ---- .14 
S I I ";Ffi,,. 6(,,1 -----------J 

13 ~1(lT(lr. Of'; 0 

CIU;3 ~' 1--------, . I MOTOR COt-:TIWL I 
t P C 8 .. " I' h- S I;~ ... I I.). L1 I 

'12 I ~ ':I 
13 
.! 
11 

'--__ ;:.J~KI~(l-!m~I~CJi...;,.,.,E..~.' 52 ~ I : 21 

ß !:~- ~ ,: ~-I-~-t-Q'-ft-9;;:~; I 19 

..-______________ 156 H.L- SOL I 23 

WRITE GATE I I-__ ~---' ..-___________ --155 • . I 25 
.-_..-_....-_-j . , . I 27 

P.9 r ,-
2.11\ ' I •• 

WRITE DATAI 22 1]1 
~ _____ -4~. I ,;-rr 

11 J 5 I 
NC 26 I I 
NC 28 I I 
Ne 29 c...Y Y I 

Note 1 II_S.:.~l<.L 4;; INDEX p. 2 I I .. . I 
) CZ ~tP.3 rt:t-~ R' ~ I ~ 

30 ", 2 INDEX COMP OUT 21K? I 7lT I 
31 45 INDEX COMP OUT TTf '- - - - -- - -I 

J3-1 32 C8 4 INDEX COMP + RA2-1 

SIDr: SELECTI.32 

L-

f 
S.MID.TI STEP.» 1-'-____ -1 J9 33 6 TRK 00 COMP + 

1------120 29 16 W. PROTECT 1 L1- ~ I. ~ C9 

UU 
.!:..l.!U 
H I L I 
H , H I 

s oJ S1 S.CLOC'" 

L r L I z (mS) 

LI" 3 ( • ) 

B I L ; ( . ) 
BII! i r • ) 

2~ 39 oS STEP M RA2-Z~R.~2-, 2-~RAH 
I-.....;~---l 21 Ei'iAS1': 25 381-0A::.a...----.+ 
1--------122 ~'. ENARLr: 42 lil-::"f1r':-":: ______ J-_ 

4 <r 3 W.O.'TA 27 36 I-=-________ J.._+ ___ J-_f 4 I 
)3-2 Aß-IC W.DATA 30 3;"ij) 6 IC4 - I 

17 P_DATA 5~ J ~ 11-------------.-:.~ 
O~ I M;(50L .. 

16 34 ~.ftcc.'t<:(A..J 3' 1001 3 

1---'-'----115 24 1#1f.1l',",~ Cl,. ..91f- ]) 
1-----..1.. 25 RE~ EPc~ED "l '----* 9 26 litt. EI.,? 

~:'C' I~ M5C~C3L 1 fA J "8 I 
._ 2 . . 
'01 • 

4 
L 

2 23 }",e. ~/I.J., Cl + C 12 - - .,. 

~ 10 27 ti~.e. 
LI ? 411' JI 6 DRIVE A Note 1: 2.37K(MD0221) 

36 12 '" vp. 2 2. 05K (~1DD2111 
13 3" Note 2: 390 (MD0221) 
18 150 (MD0211) 
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