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1.

1-1 Feature

Product Outline

This MDD employs a high performance direct-drive spindle

motor, resulting in stability of media rotation and also

freedom from maintenance due to the elimination of a

driving belt.

It also employs a high-speed stepping

motor and steel belt drive system, permitting speedier

seek-access by the head, and making for improved track
positioning accuracy.
1-2 Specifications
1-2-1 Performance
MDD221 ! MDD211
Cavacity [
Unformatted per disk 1M bvtes - 500Kbytes
per track 6.25Kbyvtes . 6.25Kbvtes
Tormatted (16 sectors)
per disk "t £55.36Kbytes | 327.68Kbytes
Data transfer rate 250Kbits/sec | 250Kbits/sec
AcCcess time
Track-to-track 3msec
Seek settling time ™7 20msec ns
Average access time T 100msec 100msec
Head load time 25msec 2omsec
Media rctating speed 300rpm 300rpm
Averace rotation waiting time 100msec 100msec
Spindle motor starting time 800msec 800msec
Recording density (inner track 5822 BPIT 5876 BPI
Number of tracks 16 80
Reccrding mode Fte MFM . MPM
Recommended media MAXELL MD2-DD  MAXDLL MbD2-D
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1-2-2 Environmental Conditions

transport

Operating ambient
temperature

Temperature during

Storage temperature

Relative humidity

5 ~ 45°C

-40 ~ 62°C

-22 ~ 55°C

wet bulb
free of

20% to 80% (max,
temperature 29°C,
dew formation)

1-2-3 Power Source

+5V « £5% TYP 0.8A
ripple 50 mVp-p max MAX 1.0A
+12V -« %5 TYP 0.8A
ripple 100 mVp-p max MAX 1.7A

1-2-4 Machine Dimensions

width
Height
Depth
Weight

146 mm
33.5 mm
221 mm

1.2 kg

* For details, refer to dimension specifications (4.2)
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1-2-5 Vibration and Shock

Vibration during
operation

Vibration during

transportation

Shock during
transportation

1G (5 — 100Hz)
X, Y, and Z directions

3G (5 — 100Hz)
X, Y, and Z directions
(in packed condition)

Shall satisfy all specifica-
tions when dropped from a
height of 100cm in packed
condition (in all directions,
one corner, three ridgelines,
and six planes)

1-2-6 Reliability

MTBF

MTTR

Unit

Soft

Hard

Seek

life

read error

read error

error

10,000 POH
30 minutes
5 years
10" ° bits
107 ¥ bits

10" ° seek operations
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2. Interface

2-1 Signal Interface

HOST SYSTEM

MINI FLOPPY
DISK DRIVE

RESERVED
2 1
HEAD LOAD
4
— 3
SELECT 4 6 i
INDEX
8 {7
SELECT 1 10 .
SELECT 2 1 1/0
—— 11 con-
FLAT SELECT 3 14 13 nector
RIBOX SOTOR 0N
or 16 s
TWISTED DIRECTION IN I8
PAIR 17
STEP
; 20 |,
WRITE DATA 99 ”
WRITE GATE 24
23
TRACK (0 26
- - 25
WRITE PROTECT 28
27
READ DATA 30
~ T 7S 29
SibE SELECT 39
31
READY 34
33
- o) 4 Power
TWISTED REEY  supply
PAIR 1 9 con-—
nector
7T Yeoa
GND GND




2-2 Table of Connector Used
Fig. 2-1 and 2-2 are simplified drawings of the inter-

face connector on the MDD. Suitable matching connectors

are shown in the table below.

Signal Scotchflex ribbon 3463-0000
connector connector ‘ 3463-0001
Yamaichi FDS-34-12 #1
connector FDS-34-12 #2
DDK connector 225F-A34-1
Power supply AMP  (housing) 1-480424-0
connector
AMP  (pin) 170148-2
(AWG18 — 24)
AMP  (pin) 170121-4
(AWG14 — 20)

Fig.

Signal connector
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2

L L L
H \Y/ v Connector No.

. 12V DC
3%5.08=15.24 i ¢

2 e +12V RETURN (GROUND)

3---4 5V RETURN ( GROUND)

4+ 5V DO

Fig. 2-2 Power supply connector

2-3 Input/Output Interface

2-3-1 Recommended Input/Output Interface

Negative logic
Logic O 0.0 — 0.4V (active)

Logic 1 2.5 — 5.25V (inactive)

o

iﬂ 00

I A5
|
!

Input
Output HD7438 or
equivalent

74L514 or
eguivalent



2-3-2 Input Signal Name

Signal name

Content

Select It is vossible to connect up a maximum of four

1 to 4 MDD units in a daisv chain.

Set the drive select condition by means of the
drive jumper pin. (A1l units are set to drive
select 1 before they leave the factory.)

When the select signal of the set drive becomes
low level, the drive will go into an active
condition.

Mcotor ON When this signal becomes low level, the drive
motor will rotate. The motor signal alone is
not gated by the select signal.

Direction When this signal is high level, the head will

in shift to thé‘outer periphery under the step
signal. When it is low level, it will shift
to the inner periphery.

Step This signal is a pulse signal. The head will
shift in the direction of the 'direction in'
signal under the leading edge (fall) of this
pulse.

During the write mode, this signal 1s being an
inhibit condition internally.

Write When this signal is low level, information is

gate registered in the media in accordance with

the signal of the write data. Also, the write
gate signal functions to cause tunnel erase to
take place inside the drive, hence neither
side select, step nor head unlcad will take
place until 1.2 ms after the write gate has

closed.




Signal name

Content

Write
data

This signal is a pulse signal. Under the
leading edge of the pulse (fall), the data
will be inverted and information will be
registered in the media.

Transfer data only when the write gate is low

level.

Head load

When this signal becomes low, the head will be
loaded. It is also possible to perform head
loading by means of the drive selector signal,
irrespective of the head load signal. During
head load, the indicator LED becomes red and
the button is interlocked. For details,

see the jumper specifications.

Side

selector

This signal is used to select a particular
head on a drive employing a double sided head.
When it is high level, head 0 is selected, and

when it is low level, head 1 is selected.

Ready

After the motor goes on and the media reaches
a constant speed of rotation, this signal will
go on (low level).

After a lapse of 0.8 second from when the motor
goes on, the ready signal is confirmed and

R/W operation commences. Then, the indica-

tion LED becomes green.

Track 00

This signal is on (low level) when the head 1is

at track 00.




Signal name

Content

Index

This signal goes on (low level) when the index
hole of the media is detected.

This signal is a 3 to 5 ms pulse signal.

The leading edge (fall) of the pulse indicates
the commencement of the track/sector.

When the media is not inserted, this signal

will remain low level.

Read data

This 1is a readout signal for magnetic inver-
sion on the media. It is a pulse signal, the

leading edge (fall) of which is effective.

Write

protect

This signal becomes low level when a write-
protected media is inserted. Simultaneously,
write will be inhibited inside the drive.
Write protect takes place by covering the

notch in the disk jacket by an opaque label.

* All output signals are gated by the drive select signal.




2-4 Timing Chart
2-4-1 Ready Signal Timing

[9AA~0'8S Effective area
e

Motor ON (IN) I

Select 1 to 4 (IN)
Head load (IN)

Ineffective
(ouT) ////J area

500ns (MAX)

Ready

Track 00 (ouT)

Write protect (OUT)

Illdex (OUT) __] 200 ms \L_ Lﬂﬂs

Read data (oUT) - [—l ||

2-4-2 Step Signal Timing

g olas (MIND
s (MIN)
Select 1 to 4 (IN)
1/1,5 ‘—l—/j&,——H
. . (MIN) .~
Direction in  (IN) ’ (MIN)
Step (IN) l__ L

TUs
(MIN)

Sms (MIN ,'f}:::

*6ms for MDD211



2-4-3 Readout Timing

tus MIN

Select 1 to 4 (IN) I

Ready (OUT)

Step (IN) LJ 23ms

I (MINT"

Side select (IN)

Effective data

25ms MIN

Head 1load (IN) J

*26ms for MDD211

2-4-4 Write Timing

Tas MIN 1.2ms MIN
Select 1 to 4 (IN)
Ready (OUT) i l
|| 7 ime
tep IN £2mS
Srer () e 1
i‘:———"——_—_;' L2ms NIN
Side select (IN) L,
.2ms MIN
Write gate (IN) 1.2ms MIN
1
Write data (IN) 1 l mLJ
S5mes MIN | ,
: re—8/0s MAN
3 ~ = {IN
Head load \L)Notcj 1

*26ms for MDDZ211



2-4-5 Read Data (0OUT)

MFM

u U U U
| sus  laps ] eus || 500ns+20%
T NoM  TNOM! NOM '

N U U u u 1
L Sus L4,us l
T NOM T NOM !

! 500ns + 20%

2-4-6 Write Data (IN)

MFM

| U U

Bus | ams | 6ps ;,1“; 200ns MIN

l L

FM

o

L Y

8 s ‘_ us 1

200ns MIN

U_J|U U
|

Use a write clock accuracy of *0.5% (4ps*20ns).
Normally, write pre-compensation 1is not necessary.
If it is required by the system, use it only from

Athe center track towards the inner track.
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2-5 Multiple Drive Connection System

When connecting several MDD units to a host system,

either a radial connecting or a daisy chain connect-

ing is used.

When using the daisy chain connecting method, it is

necessary to remove all pull-up resistors (resistor

arrays) except that on the last MDD unit.

MDD1

Signal DC power supply

L wlwk

Signal

Signal

Host svystem

DC power

supply

DC power

M
D
D

supply

Signal DC power supply

MDD 3

Radial connection

13

Host system Signal
DC power
supplv *

MDD1
DC power
supply x
MDD2
DC power
supply "
MDD3 -
DC power
supply
MDD 4

* Remove resistor arravs.

Daisy chain connection



3. Description of Functions

3-1

Overall Block Diagram
The main components of the MDD are a spindle motor (DD
motor), stepping meotor, head assembly, main PCB, and

other drive components. Refer to Fig. 3-1.

Circuit Block Diagram
Apart from the control circuit of the spindle motor,
the entire MDD circuit is on the main PCB.

Refer to Fig. 3-2.

Jumper Functions

Table 3-1 shows the jumper selections for the MDD as well

as the manufactured factory settings.

There are two function types for setting.

o Drive Select Functicn: Set the drive select jumper
according to the drive number which the MDD will be
performing (1, 2, 3,or 4).

o Head Lcoad Function: Set the jumper for either selected
head load signal (SH) or automatic head load when head

15 loaded by ready and select signal (AH).



I/0 enable

interface

Input

Write crotect notc

Motor on

+5V

+12V

1OC

control
power-on
reset

Fig.

3-1

—-——*——€>

Power-on reset

Write
protect

Read darta
~-
1
\Jiide select CLrCULi
Stepper
motor
control
Media R/W head
Q
O
o
Stepper be
motor b
]
4
L, © oas o
frack Ov o Track 40
detector
Syl Clreouit
LED =N —>c s
driver ) 3
circuit G Track 00 (o]
——— Index’ detector +
liead load dstector|yaag 1oad 3
driver solenoid ©
circuit
Direct drive motor
Driv
motor
control |
| S|
Index
Index Ready
ready
detector
Write

protect
e

detector
circuit

Function block diagram




WeaneIp ®oOulq 33TnNsat)

7-f vy

RERIAY
FINEN]
| dIWY  aviy TOALNOD .
woi
! 1
TERIN oo
TOHLNOD LIS LA | Lodalss |
3d uvan |oavan
A
& y LM
v
e AWV
SV
Fo———— — dpiam
HOLOIW & dANTHA
_F HAdddLs U YOLOW HALLALS f
Jlia _
LO7T43 Aais
05t
4 i < Lw::_ 44v0 AL1Y
aLvo dLmw | % e AL LI
_I.'..Il,n.ll_ - 199 W:\:
_zct,Z.S _ L) I 3 L-2-2 AO VAV Ll
ALY LOXLLOHd LD asvad ke . . —
loaonid 3Lt LLOHd ALt 1SVHS s || vava aiimw || cfw::_
lllll |
.ﬂctuﬁz ! ™~ N ERESIR) !
00 MOVdL! 00 MIVYL j laLval
LIRS L e
1-2:D __
———— . : Av v NOILOENIA
__Ixctﬁucl__ N~ 129 TOHINOY 0515 vy =
qut ! X4UNT
Lo Masdy L TNdL00 dsvHd HOLOW O - 4318
T N G 5
HAddALS - ~—=0s1
. i bva
_ [ERIE
- h L_J
VLVO gviy } _ I NO_HOLOW
R T AQVAH [ ol —
HOLVHANED i le
IO 100 M2012[%] ~3> ! M O
0st Ot avo1 avin
) AV vy HS —
w4 ARA L0 1484y
00 MvyL OAHT avolavau NO HAMO
% ' o5 » 123748
xavan 413 ci Ofis ELXATS
! o m” 2 L04°11s
qAADLA e et Tas
: < ———— 1103748
X3axt QA 4 1 qu AvidsIa __F r i OTTs e
— oo HOLYTIIISOf 7 S
TYNOIS LidL10o _O_DZQ\_CM = L ire TYNDIS LddNI
LAvOT avaH L
IIIII S “+
_7 41 | +WL _ql HOLOW J_
Avidsia 4. X
L AYsIa A Loy




Function Content JJ1

Sl S2 S3 sS4 SH AH

Jumper mode at
| factory before o} X bl bl o) X
. shipment.

Drive select 1

Drive " 2
select " 3

“ X 0
w® 0
L
C ®X X %

KN
»
b

i Head loading
takes place ;
under head 1
Head loading sicnal.
ioad !

selection = Head loading

. takes place by
ready mode
automatically.

X O

Table 3-1 Jumper selection table

3-4 Arrancgement of Jumper

SELLCT 1 |0 ————0 ¢ 50
STLECT & J1ef—=0 ¢! :
SELECT & |uyf—a2t 0 & e
SCLICT & | e p—20 o & CHH-TC)
HEAD LOAD |4 0
<

w
s




4. Dimension Specifications

4-1 Installation Method
Install the MDD according to the method shown below.
(1) Installation with PCB at top
(2) Installation with PCB at right

(3) Installation with PCB at left

oD

[ R o)

* When using the unit near a CRT, printer, or other source of

noise, it is recommended that a shield be used.



4-2 Exterior of Unit
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UNIQUE READ/RECORD HEAD

This mini FD is manufactured by Canon,
a company that has demonstrated exper-
tise in the production of magnetic heads,
including those for audio equipment and
VTR’s. Canon also designed the read/
record head for the MDD221/211 and
the seek tap, which has a considerable
longer service life than that of the com-

petition.
And with Canon’s

improvements

in

shielding, protection against electrical

noise is also superior.

EMSPECIFICATIONS
MO MDD221  Series
- I
T | 221 2n
. per disk bytes 1M : 500k
Capacity yimaried per track  bytes ‘6.25k |  6.25k
-Formatted (16sectors) per disk *1  bytes 655.36k 327.68k
DATA transfer rate bits/sec 250k 250k
track to track ms 3 6
Access time seek settling time ms 20 20
Average access time ms 100 100
Head load time ms 25 25
Media rotational speed r.p.m 300 300
Average rotation waiting time  ms 100 100
Spindle motor starting time sec 0.8 0.8 HIGH-RELIABILITY IC’s
Recording density tnner track) B.R.. 5922 5876 Costs were slashed by simplifying the
Number of tacks 160 80 . - L
Recording density _— 9% 8 I(? sgct»gn, combmmg dnglFaI and analog
Encording method MFM MEM circuits into two hybrid ICs.
ambeent temperature  C The combination also increased relia-
Environmental relative humidity % *2 bili
limits : e ility remarkably.
vibration
Power - 12V 5% npple100mVp-p max. TYP. 0.8A MAX.1.7A
source - 5V * 5% rpple 50mVp-p max. TYP.0.8A MAX.1.0A
Dimensions 'width - depth - height)  mm 146 < 221 < 33.5
Weight kg 1.2
MTBF P.O.H. 10,000 *1 Conform IBM
MTTR minutes 30 . 5 45
Soft read error bit 10° *2 20 to 80% (max. Wgt bulb temperature 29°C, free of dew formation)
Hard read error bit 10'2 - 1G (5-100Hz) X,Y and Z directions
Seek error seek operation 106

-
AT
;

Distec Electronics B.V.

Wegastraat 77 2516 AN Den Ha
Tel. 070-82 14 14 - Telex 32655
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GND

GND

5V

J1 % R1
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SELECTZ | 12 3;/\ 4 NC 43 49
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SELECTZ | 6 |I—T4o 0!8 54 584
Y e e =
STEP MODE | 61—
2 DT _ 60 1—
RATSIK gy =0 _O——1 20 T
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—_— i B 8 -
STEP 20 SO \
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1) R3 (MDD211 2.05KQ, MDD221 2.37K®2)
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