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1.

Specifications

1.1 Basic specifications

MDD210:
Single density | Double density
Storage capacity (per disk) - B 250 KB 500 KB
(per track) 3.125 KB 6.25 KB
Transfer rate 125 K-bits/sec | 250 K-bits/sec
Average latency time 100 ms
Access time -
Track-to-track poéicioning time 6 ms max
Average access time 200 ms max:
Head loading time 30 ms max
Head settling time 30 ms max
Motor start time 1 sec max
1.2 Physical specifications
MDD210

Single density

Double densicy

fonersese sireumierencs s | s

Number of tracks 80 (both sides)

Track density . 48 T.P.1

Track radius Outer circumference 57.15
Inner circumference 234.4°

Modulation system

FM or MMM




1.3 Environmental conditions

Ambient temperature in operation 5¢ = 45°C
Ambient temperature in transportation ~40* -~ 62°C
Temperature in non-operation -22° - 55°C
Relative humidity 20Z - 80 RH
Max wet bulb temperature 29°C
1.4 Power supply
+5V % 52 TYP 0.7A
Ripple 50 mVp~-p MAX 1.0A
+12V ¢ 52 TYP 0.9A
Ripple 100 mVp-p MAX 1.6A
1.5 Dimensions
Width 146.1 mm
Height 57.5 um
Depth 196.5 mn
Weight 1.3 kg

1.6 Reliability

10000 P.O.H.

M.T.B.F, ) ‘

Unit life time 5 years
M.T.T.R. 30 minutes
Error rate

Soft read error 107} bits
Hard read error lO-lz bits
Seek error : 10-‘ seeks

et S




1.7 Vibration & impulse

Resistance against
vibration in
operation

Acceleration
Vibration sweep

Vibration direction

1G
S5 - 100 Hz
X.Y.2Z. directions

Resistance against
vibration in
transportation

"Acceleration

26

Vibration sweep

Vibration direction

5 - 100 Hz
X.Y.Z. directions

Resistance against
impulse in
transportation

To satisfy all specifications after
being dropped from height of 50 cm in

a packed condition.




2. Interface

The MDD interface consists of two sections.

1. Signal
2. Power supply

Each line is detailed Below.

i.l Signal interface

The daisy chain or radial chain is used for the signal interface
of the select line, allowing connection to a maximum of 4 MDD's. ..
In case of the daisy chain, only the last MDD is terminated.

A resistance array close to the conmector Jl is provided for this
termination, In short, the termination is provided by the
resistance array and select line, '

(The resistance array is removable.)

3

The assignment of the interface connector and power comnector is

shown below.

Signal connector

g:zz:: Séfzal Signal name 5523?3 Séfgal Signal name
1 2 19 20 STEP
3 4 |mporomp.l | 21 22 |WRITE DATA
5 SELRCT 4 23 24 WRITE GATE
7 INDEX 25 26 TRACK 00
9 10 SELECT 1 . 27 28 WRITE PROTECT
11 12 SELECT 2 29 30 READ DATA
13 14 SELECT 3 31 32 SIDE SELECT
15 16 MOTOR-ON 3 34 READY
17 18 DIRECTION-IN #




Power supply

Pin No.

Power name

+12V DC

+12V GND

+5V GND

Slwlivw] -

+5V DC

L et e O e s e S

e g ¢
¥



MINI FLOPPY

HOST SYSTEM DISK DRIVE
RESERVED \
- 1
HEAD LOAD )
: 3
"SELECT ¢ :
5
INDEX 8
7
SELECT 1 10
— 9
SELECT 2 12 1/0
. 11 con-
FLAT SELECT 3 14 nector
RIBON 13
0 MOTOR ON w6 |
15
TWISTED BDIRECTION IN 18
PAIR STED 1
= 20 |
WRITE DATA
WRITE GATE =
A
24|,
TRACK 00 26
25
WRITE PROTECT . 28
27
A ATA 30
29
3IDE SELECT 32
31
READY 34
33
C Nod
+5V 4 Power
TWISTED FRTYY 3 supply
PAIR L4, SO0
nector
7 &
HA 106k ¥ £ 0.1

Fig. 2-1 Signal interface
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2.2

Input line

(1)

(2)

+sV

7414

7438

- 150,

A4
Y
]

!
]
CZ

)

Fig. 2-2 Recommended 1/0 interface

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

Signal interface specifications

Logical 0 = 0.0 - 0.8V (active)
Logical 1 = 2.0 - 5,25V (inactive) S

SELECT 1-4

‘A maximum of 4 MDD's.can be connected in the daigy chain
. mode. The DIP switch is used to switch each drive,

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

The select lines:'l ~ 4-are used to select the ranked MDD.

Only the selected drive can send/receive signals.

MOTOR-ON

This signal is a spindle motor-ON/OFF signal and the motor
is turned ON at logical O.
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3)

(%)

(5)

&

DIRECTION-IN

The function of this signal is to determine the direction of
the read/write head, and must be set at lease 1 us earlier
than the STEP pulse falling edge., The direction of the head
carriage by the DIRECTION-IN signal is handled as follows.

Logical 1 = Inner direction from the disk center
Logical 0 = Central direction of the disk

STEP

Sehding the logical O pulse to this line causes the read/
write head to move towards the direction determined by the
DIRECTION-IN. In usual cases, this step speed is 3m sec/

track.

When the write gate signal is logical 0, the STEP signal is
inhibited. For details, see the timing chart (Fig. 2-6).

WRITE GATE
This is a signal to control the write data and read data.
The write data are valid at logical 0, and the read data are

valid at logical 1.

In case of a write~protected disk, the write is inhibited
within the drivé. Andther function of the write gate is to
internally operate the tunnel erase, which keeps operating
for 1200 ps after the write gate has been ciosed,



(6) WRITE DATA

This signal is used to write data into the disk., Power is
supplied to the R/W head when logical 1 changes to logical 0,
vhich causes a magnetic flux, This signal {s valid vhen the

WRITE GATE is logical O.

+4{0ns +20n
‘ —-1 l-—- 200 ns (min) I"—— B.0 a3~ ————1<—- {Ous~
Logical 1

0 c : D c c

Fig, 2-3 WRITE DATA timing (FM)

(7) HEAD LOAD | ‘
When this signal becomes logical 0, the head is loaded and is
released at logical 1, Depending on the DIP switch selection,
both the HEAD LOAD and SELECT are available, or the head can
be loaded by SELECT only. In every case, the head is loaded
only when the READY signal is logical O.

The function of this signal is to control the solenoid and
operation confirmation LED, Any mode is selectable by the
DIP switch,

When the IN-~USE signal becomes logical 0, the door lock
functions, making it impossible to take the disk out.

(8) SIDE SELECT

The function of this signal is to select the two R/W heads.
Logical 0 selects head 1. When one head is switched to the
other head, the 200 ps wait time at the read time and 1200 ps

wait time at the write time are required respectively.




2,3 Output line

Five output lines are provided, the interface of which is shown in

2.1.

(1)

(2)

3

Logical 0 = 0.0 - 0.4V (active)
Logical 1 = 2.4 - 5,25V (inactive)

READY
This signal is issued when the disk is inserted at the power-
ON time, and is logical O at the normal select time, It is °

logical 1 in other cases.

TRACK 00

This signal becomes logical 0 when the read/write head is
positioned at track 00, and is used to detect the head carriage
position after power-ON.

(When the TRACK 00 signal is logical 0, sending one additional
step pulse towards the outer circumference causes TRACK 00 to
be logical 1. Sending three additional step pulses towards

the outer circumference causes TRACK 00 to return to logical 0.)

INDEX

- The MDD210 carries the index detection feature, and issues

the detection signal when the index hole comes out,

Usually this signal is logical 1, and becomes logical 0 when

the index hole comes out (1.5 - 5 m sec).



On the soft sector disk, a signal at one hole indicates
the start of the track. When the disk is not inserted,
the index signal remains at logical 0. Fig. 2.4 indicates

the index timing.

3 200 ms + 2mS
Logical 1
1.5~Sms
0 -
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 MDD210. Usually this signal is
logical 1 and becomes logical O when the magnetic inversion
exists on the disk. .
. S00as " 80 as NOM. <.0x3 NOM.
Logical 1
0 c D c c D
Fig. 2-5 READ DATA
(5) WRITE PROTECT

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

a write~protected disk has been inserted.

When the protected disk is inserted, the signal becomes
logical 0, 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, switching the DIP switch located on the PCB

permits a desired function to be used.

The head load, operation confirmation LED and door lock solenoid

can be controlled by DIP switches SW1 -~ SW3,

See Fig. 2-~7 Block diagram,
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3. Operation

SELECT 1 1/0 enable
SELETC 2____ | Urite {nhibit
SELECT 3
SELECT 4 R‘ o, Read data
WRITE DATA . ,:ice Write current, read voltage
WRITE GATE fircud ]
SIDE_SELECT | ’ [Side sElecCl
DIRECTION-IN prepper
STEP I -rontrql  Direct
drive
motor ‘
odbﬁe 'nde'
step - 3
$ | | ircutl hole o
< rote Q
“ -
H Co}: :c ?“ w
selpc .
5 TracL.OO 2 | Track 00
o LED 3 selector & .
' 2 drive: 7 o
HEAD_LOAD & T i ]
= load drivpr switch g
S
v
MOTOR~ON mgtoi
control
Tedew Index Index
eady . Speed Ready
géggé éanp etectdr -
C corx Tie Write protect
troi Power-0 protegt
Hl2v power oues rgset detector
N reset

s g g B 8 A T

Fig. 3-1 Block diagram
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3.1 Drive feature

The spindle of this drive is directly driven by the DC motor at a

fixed speed of 300 rpm (200 ms/revolution). The drive motor starts
and stops by the MOTOR-ON signal.

Spindle
/ ,Drive motor PCB

LR T AT R e RS

Bt e D B L

Drive motor

Fig. 3-2 Drive feature
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3.2 Spindle front door feature .

This feature consists of the following parts.

Spindle

Center cone
Cone thrust arm
Door latch

Front door

Inserting a disk and pressing the front door for loading the disk

causes the cone thrust arm to come down and the center cone to enter

into the disk hole. The center cone catches the inside diameter of

. the disk and sets it to the correct position.

Closing the front door

.causes the door latch to function and the closed status to be main-

tained.

Center cone

Front door (open)

sV

Front door
(close] ﬁ

Door latch

Fig. 3-3 Spindle and

front door feature

Cone thrust arm Spindle
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3.3 Positioning feature

The positioning feature consists of the following parts.

Stepper motor
Pulley

Steel belt
Carriage assembly
Guide bar

The revolution by 3.6° per step of the stepper motor is converted,
into rectilineal motion by the pulley steel belt feature directly
connecééd to the motor axis and conveyed to the carriage assembly.
The carriage assembly consists of the carriage, side O k/w head
and side 1 R/W head, and loads and unloads the head by the head

load feature.

Carriage assembly Stepper motor

Side 1 R/W héad Pulley

Steel belt

Side 0 R/W head
Guide bar

Fig. 3~4 Positioning feature




3.4 Head load feature

The head load feature consists of the following parts.

Solenoid
Head load arm

Stabilizer pad

The solenoid is excited by the HEAD LOAD signal, the head load arm
is pressed down and the stabilizer pad presses the disk to prevent
the disk from vibrating, Also, the side 1 R/W head is pressed
against the disk., Releasing the HEAD LOAD signal causes the
stabilizer pad and side 1 R/W head to separate from the disk.

load al
Head load alarm Stabilizer pad

Solenoid '

Fig. 3-5 Head load feature
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3.5 Circuit

3.5.1 Stepper motor control

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

in the IC MB14036 controls the motor.

The motor makes 3.6° revolutions per STEP signal. The stepper
motor revolution is converted into rectilineal motion of the
read/write head by a steel belt. The DIRECTION-IN signal
regulates 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. 3-8 shows the 4-phase status transfer.

The signal timing condition is as follows,

Step signal time interval: Over 6 ms
The DIRECTION-IN signal i{s required to be determined over
1 ys prior to the STEP signal termination (step start point.)

. .

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

1-12V
STEP Trig-]_| So gD .r e |
ger - 000 ¥—r—
Power~ON 4-ph g f
phase c ST {
clear Set |+{ synchro- D> : i
@B
DIRECTION| - o ter Do . AT
irec~- |
tion {>o- gA : m\_*_‘
- I
MB14036 Driver -
| —_ Stepper motor

Fig. 3-6 Stepper motor control circuit : ;



3.5.3 Head load circuit and operation confirmation LED

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

is revolving at the optimum speed, the head load solenoid is drawm

if the HEAD LOAD signal becomes low, The disk revolution 1s sensed
by the index detector., When the solenoid is drawn, traansistor T12

is turned ON by one shot of 35 m sec to supply sufficient start
current,’ Transistor 25C828 is used as ‘the operation confirmation LED

DRIVER., This can be operated by the interface signal when the
. disk's speed is optimum,

The signal is selected by the jumper switch,



When the index hole is positioned between the LED and photo
transistor, the LED light reaches the photo transistor, and
a positive pulse of 2.5 ms - 5 ms is generated in the com=-
parator output. This falling edge is delayed by one shot,
and as a 1.5 -~ 5 ms pulse, is conveyed to the host system as

a negative pulse vhen the I/0 enable signal is active.
—{:>£>—«4-——————ﬂ3 INDEX
! Oy

[/0E

In;lex ) ; l-— ' .
hole
~ eI

+

e

Power-ON clear

Fig. 3-14 Index detection circuit

{Ready detector]

The ready detector is provided for monitoring the disk speed by
the index pulse and built in the LSI (ICl5).

When the index pulse time interval is over 300 ms, the IC1l5 READY
.(17-pin) output is Yow. When it is below 300 ms, the READY out~
put becomes high (active).

>300ms £ 300ms 200ms

r—thy

|

|}

Al

i T i
INDEX
READY s *LJ—{R H ﬁLf ‘“ u u

Fig. 3-15 Ready timing



1.5.7 Read/write circuit

[Read/write head

The read/write head is a tunnel erase type ceramic head, The head
consists of the two read/write coils, one erase coil and three
coils. The erase coil is excited in the write mode, and a noise
prevention area is formed at both sides of a track recorded by

the read/write coil. The two read/write coils are rolled on one
core chip and center~tapped, The read/write head connection is .
illustrated in Fig, 3-17, At the write operation time each bit’
.of write data is alternatively distributed by each coil of the

D-FF, and magnetic flux inversion is generated. Writing data on the
old data causes the old data to be replaced by the new data.

At the read time the output voltage is inducted when the read/
wvrite head gap passes the magnetic flux inversion section.
This voltage is sent to the read circuit. The specifications
are shown below.

Magnetic inversion density 5876 FCI (inner track)
FCI: Flux Changes/Inch

Read/write frequency FM record 62.5 KHz 125 KHuz
(at the head) MFM record 62.5 XHz 83.3 iz
125 KHz
Magnetic inversion time FM record 4 us 8 us

MFM record 4 us 6 us 8 us
Track interval 0.0208 inches (0.529 mm)

Track width (before erase) 0.013 inches (0.330 mm)
(after erase) 0.0124 inches (0.314 mm)



Receiving data from the host system in this status causes the
write flip-flop to turn ON the transistors T06 and TO7 alternately.
Hence, the write current Iw, Iw' determined by R29 is supplied

to the read/write coils Wy, W, alternately. The inversion magne-

tic field corresponding to the data is stored in the disk.

When the erase enable signal is low, transistor T08 turns ON,

and current Ig is supplied to the erase coil. The current Ip
value is determined by resistance R43. The erase enable signal
becomes, low after the write gate signal has become low and a .
fixed delay time has elapséd. The reason is that the tunnel erase
gap is positioned by being preceded by the read/write gap.

Fig. 3-21 shows the erase ready circuit.

The write current and erase current are cut by the DC control

‘circuit 1if an electrical trouble occurs.

DC-power  — .

MOTOR~-ON 1

(head load) l

WRITE GATE 7

t 23msee(Min)

i
30.m4 ¢ Mi n) .
1 see ' 8xsec(Max)

WRITE DATA : : L U L
|
1

| ]
4ust20ns Bast20ns

v I
pe Sy

Fig, 3-18 Write start timing



‘Track N+l

n

(=) o~

3l 8 5

ol & Track N o
" (unit = mm) |—« After tunnel erase

Fig. 3-16 Track dig:enéioﬁ

write circuit._| Read/ Erase coil

write
Read circult —|. coil

Center tap

; .
kﬂead select switch

Fig., 3-17 Read/write head connection diagram

[Write circuit]

The write circuit converts the serial ciata passed from the host
system into the m.agnet:igc pattern on the disk, Fig. 3-18 shows
the write timing.

Fig, 3-19 shows a simplified write circuit. Loading the head
and making the WRITE GATE signal become low causes the drive to

enter into the writable status.

T e s an e S A




SIDE SELECT?%

Fig. 3-20 Write timing
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Fig. 3-19 Write circuit
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Erase~OFF delay

f‘i 970us :
.j Q [ i >_.
Power—-ON reset 7 I
Erase-~ON
delay 3 . .
: Erase FF | .
d 37044 2 < N _Erase enable
36] L7
— ) Q ¢
Write enable

Fig. 3-21 Erase delay circuit

. 370xs ' fe270ss
Write enable — ——— |
Erase~ON delay {' // h
Erase-OFF delay ‘ ' / :
Erase enable {‘l \\ . rL____

Fig. 3-22 Erase delay timing




-[Read circuit]

Data stored in the. disk are regenerated by the read circuit.

Fig. 3-29 shows the .read timing.

Fig. 323 shows the read circuit, Loading the head and making

- the WRITE GATE signal become high causes the drive to enter into

readable status. The read circuit consists.of IC MC3470.and

necessary external parts,

from write - . .
circuit Read cizcuit IC
MC3470
7 D N .
R/W head — | ‘ ' -
0.1 _u 1 [ I3 . !
o 3 s | ": [ :_-: 3 e ]
o || ' | e 3. L
@ Su |y P LeF{1] @34 M READ DATA
ofr] IS © sukR" 0l ! ~
o o o [ { Q. [ S =] S-S |
- g v-; 1 { é) g i [TYI3) ] -l wd [ f
28T ( | 2 o B '
| I | | R |
SIDE SELECT
I/0 enable
w:g:e
WRITE GATE enable
WRITE PROTECT
Fig. 3~23 Read circuit
DC-power .__J
MOTOR~ON —
SELECT
(head load) - 1 ”
SEPT U J/i
WRITE GATE - ] / r
Valid read data Jji )
23 ms KMJKS | l.lems (Mnx)l
30 ms{Max) . :

Fig. 3-24 Read start timing



Read/write select

The read/write select circuilt consists of two MOS-EET switches.
The input side of the switch is connected to the coil of the
read/write head, and the output side to the read amplifier.

When the drive is in write mode the write enable: 0l signal

turns OFF transistors TOl and TO2 at the high level. 1In read
wode the write enable: Ol signal turns ON transistors TOl and TO2
at theclov level. The read/write head and the read amplifier are

connected,
12v
from write '
circuit ————
- 1L
i\
43
[8)
R/W head 0 | = '
o - to read
[7>]
| {R/\:rf head 1 g}% ; r} amplifier
Ll
9 12
SIDE SELECT D o
Write enable: 01

Fig. 3-25 Read/write circuit



Read amplifier circuit and filter network

The read signal is amplified by the high performance linear
amplifier comprising the M93470 preamplifier and transistor.

The read signal amplified by both amplifiers drives the next

filter network. The filter network is a low-pass filter.

v
from R/W { 1y 12v L L2 %) to active dif-
select circuit ~j ferential circuit
F—dév—4n~

Fig. 3-26 Read amplifier circuit and filter network

|Active differential circuit and comparator|

Both circuits are part of the MC3470., Fig. 3-27 shows the out=~
line. The active differential circuit is a differential ampli=~
fier, the emitter of which is coupled by the capacitor. The current
passing through the capacicor becomes 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 —— dc
dVin
dt

Vo = 2RIc = 2RC




The output voltage Vo ié inputted into the connector which
déCects the zero-cross. As a result, the peak of the voltage
inputted into the differential circuit is detected. 'Fig. 3-29
shows the timing of the differential circuit and comparator.

MC 3470
+ +
I : |
S to timed
main |
: filter
from N~ : : _ Comparator
filter { FJ ' .
N .
N a it .
Ic
{o _ J)T{
r

Fig. 3-27 Active differential circuit and comparator

[Timed main filter and crossover detector]

Both circuits are part of the MC3470. The timing filter removes
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 timed main filter consists of a pulse generator, timed main
one shot and timed main flip~flop. The pulse generator generates
a short pulse to trigger the timed main one shot at every input
transfer. The timed main one shot pulse width is determined by

the external resistance and capacitor value. .



The MDD is set to 2.5 pus, The information -passed from the

comparator is delayed by 2.5 ps.by'the timed-main onershot-and
Even if the timed flip-

loaded on the timed main £lip-~flop.
flop is clocked by an erroneous crossover, the timed main

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

over time 1is shorter than 2 yus.

flip-flop transfer,

The crossover detector is triggered at the every timed main
The pulse width of the crossover detector

is determined by the external resistance and capacitor value,

and islset to 500 n.sec.

P

4

MC 3470 it 2.5 pns A 500.ns
. 4 -
from Pul DQ Read data
com- gene l
parator rat cd ¢ ¢ 1/0 enable
Timed main QS Timed main Cross—~
FF ) over
. detector
Fig. 3-28 Timed main filter and crossover detector
 me . LY ,
Remai 1 1 .
smalniggmedts MR ST o
Daca I ! )| 1 [} 1 ) 1
[} H H : N H ]
Read signal « ! T ' : ' ‘
0 ' (] H
T ? H ¢ ! H
] 1 ] ' ! H t
' 1 ! n' ‘ t
H H | crossover | H ! :
Differencial H ' y ! ! !
signal ¢ s==--
) {
Comparator output | G
Pulse generator Sl N l N n 1 n n
feed WO N M L —
Time main FF L | EE— | N '
Crossover detector M g B i M Ip S )
READ D
ATA —_— U —Uu u—
300w  t 202 tpe Sae ’
< o c c ¢ <

Fig. 3-29 Read timing
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3.5.8 DC control circuit and power~ON reset circuit

DC control circuit .

Fig. 3-30 shows the DC control circuit., This circuit is used
to monitor the DC 5V and DC 12V power voltage.. When it deviates

from the following limits, the write current and erase current

are not secured.

"5V DC < 4,3V
12V DC < 8.1V

sy . 412V

to write circuit

g

. 1 ) r) )
! : ! 8.1V
L3V -

wr

i

Fig. 3-30 DC control circuit

Power~ON circuit

Fig, 3-31 shows the: power~ON reset circuit, When the power is
turned on, capacitor Cl9 begins charging to 3V. When the capacitor
Cl voltage is lower than the buffer threshold voltage, the power-
ON reset signal becomes low, Hence, the initial reset pulse of

40 m sec can be generated,

e




The power-ON reset pulse resets the following circuits.

"0 Erase-OFF delay one shot

o Ready detection

o Step one shot

sV sV

wer-ON reset
Pover to write circuit

N

L N
Ci9 - to ready detector
to in-use FF

I

Fig. 3-31 Power-ON reset circult e

5V power suﬁpfi——J//,—~

Capacitor 3v

voltage = Vgy ::::::;’f,,f*’—’
£

Power-ON reset i

Fig. 3~32 Power-ON reset timing
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~ 3.5.9 Fine clamp feature

This feature prevents the disk center hole from being damaged

at the clamp time by revolving and clamping the disk to enhance

the centering precision. It consists of the switch feature and

motor-ON timer circuit,

a) without fine clamp b) with fine clamp
Disk Disk
N 4 ===
Imprecise disk insertion The disk center hole can be
can result in damage to determined accurately by
the disk center hole. revolving the disk.
/ : ‘ . .~ Fig. 3-33 Fine clamp operation

"The MDD operates the clamp by being connected to the front door.
(see 3,2) The disk is revolved at the clamp time by the motor
which runs for about 3 sec when the micro switch is turned ON

by the front door motion.

The fine clawp feature timing, switch feature and motor-ON timer

circuit are shown below.

Door statu
s Door status o"-I frocess r Clese ” Frocass 10'"
Fine clam Fine clamp '
motor-ON P motor~-0OM ———-——____."
. Jsec

Process] Nonclanmg
sCatus statue

Clamp status

Clamp status | Cllecctive disk clomp atarc tiee

! Fig. 3-34 Fine clamp feature timing

T g o oty ime R
I ) e ——— et
g [ L —— ———— - —cs - c1




\\\\Ftonc door

Micro switch

Fig. 3-35 Fine clamp switch feature

+, ‘ :

. T a? Motor-ON $ - to motor
Micro 3 circuit
switch -

:

-==="
t o it Fine clam
t : o 555 motor~ON P
! t ?: pui
L}

g : o
| S -

Close . -

Open

to front door

Fig. 3-36 Fine clamp motor-ON timer circuit



4. Handling Mini Floppy Disks

The following are the precéutions to be observed when

-, ) handling mini floppy disks.
[Unsatisfactory] (satisfactory]
Q
Q

|8

) *

&S| o 4~53T
l"// 0 8~80%RH

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.

5 ) ' ' o Do not expose disks

i
| :éi. to cigarette smoke.
O o Do not put clips or
i rubber bands on

disks.

o Store disks in a clean environ-

ment at suitable temperature
and humidity.

When not using a disk, inserc

it in an envelope, then insert
the envelope in a special-
purpose case, and store it

vertically.

(=
o
0

bl A8 B

(.
o o Do not write
directly on disks

using a pen or
pencil. . .

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

Do not bend or fold
disks.

42

Media

o Paste labels on
disks after writing
on them first.

o Before using a disk,
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
before closing the
door.

?ﬁzv;ﬁ‘:‘wfiq‘},\ﬁz&?ﬂ%{fﬂ}ih:,:;AnA‘iv} St T
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Format example 1

L .

(FM, 16 sectors, 128 bytes, conformance to 1S0)

MFM

0P
= 201
=16t

1st. Sector ~ 2~16. Sec'tor
i 14
Index Sectlor ID Data Data Track
GAP ID GAP QAP QAP
ID Mark ID Field |QRC Data Mark |Data Field [CRC §$
16X 6% 1x fixfixiixjix|2x| 11x | 6% 1% 128x% 2x | 27%(MOM) 101 x(MOM)
FF 00 ‘FE T HD}] S |Slyxx ] FF 00 |'FB/F8 : %X FF FF
Format example 2 (MFM, 16 sectors, 256 bytes, conformance to I1S50)
Index Sector 1D Data Data Track
ID Mark 1D Field |[CRC Data Mark |Data Field |[CRC kz
32x 12% 3axiix]ixjix]ix]ix|{2x | 22% 12 | 3% Ix 256% 2x | 54%(MOM) 266 x(MOM)
4E 00 ['A1|FE| T |HD| S |SLixx| 4E | 00 [°A1FBg XX AE 4E
‘ Format exanple 3 (MFM, 16 sectors, 256 bytes, conformance to IBM)
* Includes missing pulse
I: Track number Track
IG":CP" Iﬁi?& GAP HD: Head number (;icp
: Sector number
SL: Sector lens specification
CRO Cyclic Redundancy Check .
80 % 12x {ixfix]| 150% 154 % (MOM)
4E 00 |'C2|FC| 4B 4B
> 6—1 ?



N oy —

w

-]

-

o
o
"
"
]

-72.-

MeTkey No| PART NO|Q'IY|DESCRIPTION REMARKS
* 6Y7-5051-000 | 1 |MICRO SWITCH ASS'Y
* §Y7-5052-000 | 1 |PHOTO TRANSISTOR ASS’Y, WRITE PROTECT
% $v7-5053-000 | 1 |PHOTO TRANSISTOR ASS'Y, INDEX
* §Y7-5054-000 | 1 | PHOTO COUPLER ASS'Y
* sy7-5055-000 |- 1 | STEPPING KOTOR ASS"Y
* SY7-5056-000 | 1 | MAIN PCB ASS'Y
% §v7-5057-000 | 1 | HEAD LOAD ARM & SOLENOID ASS'Y
%] - SY7-5058-000 | 1 | FRONT DOOR ASS'Y
* $Y7-5059-000 | 1 |0-1 HEAD ASS"Y
* $Y7-5050-000 | 1 | STEEL BELT
* sY7-5061-000 | 1 | 0D MOTOR ASS'Y
* SY7-5081-000 | 1 | PLATE. SPRING
* S17-5082-000 | 1 |SPRING. DOOR .
* SY7-5083-000 | 1 | SPRING, HEAD LOAD
¥ sY7-5084-000 | 2 |HOLDER. STEEL BELT CA)
* SY7-5085-000 1 | HOLDER, STEEL BELT (8)
&




bR
S

MAIN PCB

ASS" Y

N|JKEY NO PART NO|QIY|DESCRIPTION REMARKS

% | D01 ~08 SY7-5074-000 8 | DIODE 152075-X

% | DO3 SY7-5075-000 1 | ZENER DIODE HZ4C-3

% {010 SY7-5077-000 1 | ZENER DIODE HI9A-2

% ] 011 SY7-5076-000 1 | ZENER DIODE HI7B-1

% | 012 ~14 SY7-5074-000 3 | DIODE 1S2073-K

% | 015,16 ¥A1-0137-000 2 | DIODE 1001

%* | 017,18 ¥G1-0091-000 2 | LED SE302A

% | D13 SY7-5078-000 1 ] LED GL-SNDS

* | D20 ¥A1-0137-000 1 | DIDDE 1001

% | 1C01 SY7-5065-000 1 | IC ¥C3470

% | 1C02 SY7-5064-000 1 | IC HA17S01P

% | 1C03 $Y7-5085-000 1 | IC HA17555PS
1C04 + X65-7160-000 1 | TTL IC SN7406P (HD7406P)
1C05 X65-7336-000 1 ] TTL IC SN7407P (HD7407P)
1C06 X65-7448-000 1 ] TTL IC SN7414P (HDT414P)

% | 1C07 X65-7463-000 1 | TTL IC SNT4221P (HOT4221P)

% | 1C08 ¥A3-0582-000 1 | TTL IC SHT4LS221N _
1€08,10 X65-7301-000 2 | TTL IC SNT7438P (HODT438P)
(7} B X65-7161-000 1 | TTL IC SN7408P (HOT40BP)
1012 X65-7153-000 1 ] TTL IC SN7402P (HD7402P)
1613 SY7-5067-000 1 | IC ULNZ2003A
1C14 X65-7142-000 1 | TTL IC SN7404P (HD7404P)

% | 1015 SY7-5066-000 1 [ IC ¥B14036N
1C16: X65-7011-000 1 | TTL IC SN7400P (HDT400P)
1C17 WA3-0254-000 1 | TTL IC SN74LS123P (HD74LS123P)

% | 101,02 SY7-5071-000 2 ] CHOXE COIL 150UH

#* | L03 SY7-5072-000 1 | CHOXE COIL 220UH

% | 104,05 SY7-5073-000 2 | CHOKE COIL 47UH

% | S¥1 SY7-5068-000 1 [ SWITCH B-4A

% { SW2 SY7-5063-000 1 | SEITCH B-5A

* | SH3 $Y7-5070-000 1 | SWITCH B-6A

* | 101,02 SY7-5079-000 2 | TRANSISTOR 2N5480 (FET)

% | 703 ~08 ¥A2-0257-000 6 | TRANSISTOR 2SAS62TK-Y
109,10 ¥A2-0189-000 2 | TRANSISTOR 25C1317-R

* 171 ¥A2-0257-000 1 | TRANSISTOR 2SAS62TH-Y

* {112 SY7-5080-000 1 ] TRANSISTOR 258621
3.4 X65-6318-000 2 | TRANSISTOR 25C828

¥ | T15 $Y7-5080-000 1 | TRANSISTOR 258621

e e o

e
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