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1 Introduction
1.1 Purpose

This material provides the information necessary to interface the X1 series micro floppy drive to floppy
disk controller, and provides all the information usually needed to integrate the X1 series of disk drives
into a computer system.

1.2 General Description
CITIZEN 3.5 inches micro floppy disk drives are designed for portable and desktop computers.

Key Features,

v 2/1.6/IMB

V' COMPACE SIZE....cueieeeeeirieeeeie e 12.7mm high, 96mm wide, 130mm deep
v Single power operation...........cccceeeuenene 4.5V to 5.5V

v Light weight.......cccoovveiieiiciciececececee 1589

v' 26 pinsinterface

v Low power consumption...........cc.cceeene.. 1.1W (read), 0.015W (standby)

v" Highvibration resistance........................ Operating:  0.5G 5-500Hz

Sandby: 4.5G 5-500Hz

1.3 Specifications Summary
1.3.1 Performance Specifications

TABLE 1 PERFORMANCE SPECIFICATIONS

1.0MB Mode | 1.6MB Mode | 2.0MB Mode
Capacity (Kbytes)
Unformatted
per disk 1000 1604 2000
per surface 500 802 1000
per track 6.25 10.025 125
Formatted per disk
256B/sector 655.2 (16) 1025 (26) 1311 (32)
512B/sector 737.2 (9) 1183 (15) 1475 (18)
1024B/sector 819.2 (5) 1311 (8) 1638 (10)
Transfer Rate (K bits/sec) 250 500 500
Average latency (ms) 100 83 100
Access Time (ms)
Track to track without settling 3 3 3
Average with settling 94 94 94
Settling time (ms) 15 15 15
Motor start time (sec) 0.5 0.5 0.5




1.3.2 Functional Specifications

TABLE 2 FUNCTIONAL SPECIFICATIONS

1.0MB Mode | 1.6MB Mode | 2.0MB Mode

Rotational Speed (rpm) 300 360 300

Recording Density (BPI) 8717 14184 17434

Track Density (TPI) 135 135 135

Tracks 160 160 160

Encoding Method MFM MFM MFM

1.3.3 Physical Specifications
Table 3 Environmental limits
Operating Shipping Storage

Ambient Temperature 5°C to 55°C -40°C to 60°C -20°C to 50°C
Relative Humidity 20 to 80% 810 90% 8 t0 80%
Maximum Wet Bulb 85°F (29.4°C) No condensation No condensation

DC Voltage Requirement  +4.5V to +5.5V
DC Power Current

Motor start 510mA typ.
Read 200mA typ.
Write 200mA typ.
Seek 500mA typ.
Standby 3mA typ.
Mechanical Dimensions (inch)

Height 12.7mm
Width 96mm
Depth 130mm
Weight 1589
Shock

Operating: 10Gs with duration of 11 milliseconds (no hard error)

3Gs with duration of 11 milliseconds (no soft error)

Non-Operating 100Gs with duration of 11 milliseconds
TABLE 4 VIBRATION
Frequency Displacement Acceleration
Operating 5-20Hz 0.0l inch
20-500Hz °0.5G
Non-operating 5-20Hz 0.12 inch
20-500Hz 4.5G

1.3.4 Reliability Specifications

MTBF 10,000 power on hours under typical usage
MTTR 30 minutes
Life Syears
Error rates
Soft read errors 1 per 10°bits read
Hard read errors 1 per 10" bits read
Seek errors 1 per 10°seeks
Media life
Passes per track 3.0x10°
Insertions 30,000+ times
2 Except resonant frequency



2 Electrical Interface

2.1 Interface Connection

Diisk Controllar Floppy Disk Drive

25-way FFC
15
17
13
GROUND 1 —SIGHAL GROUND
Z3
5
qi
Voo (5] 3 | o
T J i b a1 ]
2 INDEX
DRIVE SELECT q
- EDISHK CHANGE
RESERWED I
1 sresoy
MIET
MOTOR OH it
DEMSITY SELECT T
DIRECTION 12 ]
RESERVED INUSE) 1%
STEF )
WRITECATA 16|
WRTEGATE i8]
70 TRACKDO
27 WRITE PROTECT
B
SIDE 1 SELECT 1
_ M

Note:
Pin 11 should be open
whenthe driveis used

FIGURE 1 INTERFACE CONNECTIONS

2.2 Interface Circuits

The drive uses open drain as output line drivers, and CMOS as input line receivers. It is
recommended that CMOS (SN74HCQ0 or equivalent) should be used as output drive of the
controller side and SN74HC14 or equivalent asinput receiver. Eachinput receiver isterminated in
1.0kQ2~10.0kQ to Vcc.



Controller

Drive

SNT4HCOO

eguvalent

+5V

1.5KQ

—ANM—o

]

c/Mos

=

Open Drain

_@ {
SNT4HC14

equivelent

0.5m MAX

FIGURE 2 RECOMMENDED CIRCUIT

2.3 Interface Signals
Interface signals have following characteristics in case that DRIVE SELECT islow. (All Sgnals
are highimpedance when Drive Select is high.)

TABLE 5 INPUT AND OUTPUT LEVEL

Input Signals
HIGH 2.4 10 Ve
LOW 0to 0.6V
Input Impedance 1.5 kQ terminated to Vcc
Output Signals
HIGH Von=4.6V ~Vcc (|0H:-2mA)
LOW Vo|_:0.4V max. (|o|_:6mA)

2.4 Input Signals

The drive has the following input lines;
DRIVE SELECT

MOTOR ON

DIRECTION

STEP

WRITE DATA

WRITE GATE

SIDE1 SELECT

DENSITY SELECT

N RAWDNE

2.4.1 Drive Select
Input lineis provided for Drive Select.

A“Low” level oninput signal DRIVE SELECT enables the drive to operate.

2.4.2 Motor ON

The spindle motor starts when this signal becomes “Low”.

2.4.3 Direction

Thissignal determines the direction of R/W heads movement by the following;

“High" level: Out (towards Track 00)
“Low” level: In  (towards Track 79)
2.4.4 Step

This line causes the R/W Heads to move.

The period of a step pul se must be a minimum of 3ms.
An 18ms delay following the last STEP pulse is required before the read or write operation can be

*Vcc:5.0V



initiated.

A 4ms delay following the last STEP pulse is required for the next STEP pulse when the

DIRECTION is changed.

The foll owing examples describe several cases that meke STEP pulse valid or invalid;

1. STEPpulsestowards the outside after the TRACKOO signal has been generated are invalid.

2. STEPpulseswhichintervals are less than 3ms may cause seek errors.

3. A step pulse should be generated at more than 4ms when DIRECTION signal had been
reversed.

MOTOR ON

DIRECTION X
STEP L L

S ——
s minimurn | TS minimum
e

1us minimum e

3ms minimum 4ms minimurm

FIGURE 3 STEP PULSE TIMING

In consideration of adelay of a STEP pulsein adrive, the DIRECTION is latched at the
trailing edge of the STEP pulse.

2.4.5 Write Data

This line provides data to be written on the disk.
Each transition from*“High” to “Low” changes the polarity of the R/W Head Current and causes a

data bit to be written on the disk.
WRITEDATA U | U
200~1000ns —3"H* |
B 3 : |
g lins Bpstains Bustd4ing
2pst10ns) *apst1 5ns) dpstins

+2.0M1.6MB mode

FIGURE 4 WRITE DATA TIMING (MFM)

When the power is turned on or when the source voltage is suddenly dropped lower than 3.5V &
returned to normal voltage, the write datasignal isinvalid for 10ms after the source voltage returns
to anormal level.

2.4.6 Write Gate
A “Low” level onthisline enableswriting.
When the READ DATA or STEP lines are activated, the signal on this line must be “High”. The
change of DRIVE SELECT, start of reading, Drive Select off, Motor Off and STEP must be
delayed by 1.2ms (0.59ms for 2/1.6MB mode) after WRITE GATE become “High", because the
erase head is operating at thistime. When the above is not observed, data errors may occur.



WRITE GATE
; . 1.2ms max .
- 0.8ms max ;é*SBDusmax%
*300ps max. : —
ERASE CURRENT :
8us rax : EEl.LS i
*4usma}§H’; = s man. :
WRITE DATA | osravewo | | osmavao
‘ : *580ps min. :
1.2ms min. :1.8msn‘5in.
STEP
1.3ms min *B30ps min
READ DATA
DATAVALID DATAVALID

*2.0/1.6MB mode
FIGURE 5 WRITE GATE & WRITE DATA TIMING

2.4.7 Side 1 Select

“Low” level onthisline selects Side 1 and “High” selects Side 0.
When the WRITE GATE is“Low”, change of sideisinvalid.

2.4.8 Density Select
Thissigna changes density mode. (High: 2MB, Low: 1.6MB mode)
READY signdl is not changed even the motor speed is changed by this signal.
READ/WRITE is not valid for 0.5sec from mode change. Detailsrefer to Figure 6 & 7.

Note: Normal Density (1.0MB) and High Density (2.0/1.6MB) is switched by media sensor.
DENSITY SELECT

L

360rpm (1.6MB)
MOTOR SPEED /
300rpm (2.0MB) = —

0.5smin. 0.55min.

FIGURE 6 MODE CHANGE (2.0/1.6MB)

MEDIA CHANGE
360rpm
Media change pr—
MOTOR SPEED
300rpm
0.5s'min.

FIGURE 7 MODE CHANGE (1.6/1MB)

2.5 Output Signals

Output signals are as follows. All output signals are gated by DRIVE SELECT signal.
INDEX

TRACKOQ0

WRITE PROTECT

READ DATA

DISK CHANGE

READY

MEDIA

Nogak~kwdpE



2.5.1 Index

Thisline is used for indicating the reference position of a track.
The leading edge of an INDEX pul se should be used when an INDEX signal is needed.

INDEX

1~Enn o

166,722 Sms
*200 s {*2/1MB mode)

FIGURE 8 INDEX SGNAL TIMING
2.5.2 Track 00

This signal becomes “Low” when the R/W heads are positioned at track00. Figure 9 shows the
timing for the last STEP pul se and the TRACKOQO signal.

STEF

2.9ms max,
-

- r

TRACEK 00

FIGURE 9 TRACK 00 SGNAL TIMING

2.5.3 Write Protect
A “Low” level onthisline indicates that a write protect disk is inserted, or the V¢ is below the
level of write protect.

2.5.4 Read Data

This line provides “raw data’. (Clock and data information not separated) Details refer to beow

figure.
READ DATA
200=1000m& |
et _ EAFS R e — o
dus L ' Bjis
“2ps “3ps s
*:2/1.6 MB mode
Figure 10 Read Data Timing

NOTE:

< Figuresindicate the nominal positions.

<~ The accuracy of READ DATA to reference postion is +0.7us (+0.35us for
1.6/2.0MB mode)

2.5.5 Disk Change
When one of the following conditions is satisfied, the signal becomes [ow.
1. Poweristurned on.
2. Diskisegjected.
When the following condition is satisfied, this signal becomes high.
1. STEPsigna isreceived whiledisk is loaded.
Following figure shows the DISK CHANGE timing.



POWER ON /

DRIVE SELECT

DISK N ouT N
1ps minimum TusThin
STEP
Tus max 3.5ms max 3.5ms max
— —

DISK CHANGE

FIGURE 11 Disk CHANGE TIMING

2.5.6 Ready
A“Low” level onthislineindicatesthat the drive is ready.
The signal becomes “Low” when all of the foll owing conditions are satisfied.
1. Driveisselected.
2. Cartridgeis correctly loaded.
3. Two continuous INDEX pulses which cycle meets the specification are generated.
The READY signal becomes “High” when one of the following conditions is satisfied.
Driveis not selected.
2. Diskisrgjected.
3. Spindle motor stops.
4. INDEX signals are generated with shorter interval than specification for five times.
5
T

=

INDEX intervals become longer than specification.
he READY signal becomes “Low” at a maximum of 1sec after the spindle motor starts to run.

2.5.7 Media
Thissignal is changed by Media Type as follows;
1.6MB/2.0MB Media (HD Media): LOW
1.0MB Media (DD Media): HIGH



2.6 Interface Timing
Below figure shows the timing relationship for Host/Drive interface signals

POWER _I ON

MOTORON

]

-

[

DRIVE SELECT

100ms (all inputfoutput signals are off for 100ms from power on because of internal protect function)

1ms max

||

Tro0 VALID
15 max
READY
6”350m5 min. L s min
DIRECTION
1ps min
STEP LI
100ms min 3ms min 4ms min % jS%rgismm‘Tn
WRITE GATE u
e Bl e
WRITE DATA VALID
18ms min = HW 3ms min

"B90ps m

in

VAL I

**: This is our recommended value to keep power consumption small.

Power supply and current are shownin below Figure and Table.
SEEK

POWER CONSUMPTION

MOTOR ON

VALID I

(*: 2.0/1.6MB mode)
FIGURE 12 TIMING RELATIONSHIP FORHOST/DRIVE INTERNAL SGNAL

2.7 Power Interface
2.7.1 Power Supply Specifications

WRITE

] |STANDBY
FIGURE 13 POWER CONSUMPTION DIAGRAM
TABLE 6 POWER SUPPLY CURRENT
MODE
SPINDLE MOTOR SEEK READ WRITE STANDBY
ON (PEAK)
TIME (MS) 20ms 15ms - - -
PEAK TYPICAL 510mA 500mA 200mA 200mA 3.0MA
V=5V




2.8 Other Functional Characteristics

2.8.1 Automatic Motor ON/OFF
The spindle motor starts when both of the foll owing conditions are satisfied.
1. Thecartridgeis correctly loaded.
2. The MOTORON signal is“Low”.
The spindle motor stops when either of the above is not sati sfied.
Figure 14 shows the timing of the spindle motor rotation.

2.8.2 Stand-by
Whenthe MOTOR ON signal becomes “High”, the power consumptionis very low in the standby

mode.
MOTOR QM Loy High
DRIVE SELECT Low High Low | High
CARTRIDGE Loading | - Qut Redtng
SPIMNDLE MOTOR Run Stop Run Stop

Figure 14 Timing of Spindle Motor Rotation

3 Physical Interface

3.1 Cable Connections
The electrical interface between this series and the host system via only one connector.

CcoNTROUE &

DD

FIGURE 15 CONNECTIONS

3.2 Connectors & Cable
26-pin type connector is located onthe drive asin Figure 16.
Connector: IMSA-9610S-26DY 900 (IRISO) or equivalent
Cable: SMCD-26x-BDx(BL)-P1.0—S4—M (UL2896, Sumitomo)

LLZ: Insulationlength

IL2:  Supporting Tape (8,10,15, and 20mm)
Cable thicknessA:  280~350um (FFC)

300~350uT1(FPC)
| |

T .

L2

FIGURE 16 CABLE DIMENSION
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4 |Installation

4.1 Mechanical Dimensions
The dimensions are as follows:
Width: 96+0.2mm

Depth: 130+0.4mm (With Front panel); 1262-0.4mm (Without Front panel)
Height: 12.740.2mm
Two mounti ng holes are provided on each side for mounting. No holeis provided on bottom side.

o a——

L 5

= LD Corguecor Pinl

(=1

H Sl P

2 - 25202 Vs
¢ M2 0 - s

2 ’ T e
| O .

ﬂ |
p O e
n i =
fm | i o
= L [wm]
[ J ol
C &
C ¥
€ E—— -}
= =] A1 kRS
l@ n ﬂ- w| o E
o s S -
= [}
L ? }
7 J2. 520, 2
s B e
] g Eject Button v
i o ] I
o
o
e n :-
LED | #6:1 _ FromtShutter - -




FIGURE 17 DIMENSIONS

4.2 Mounting Recommendation

The drive can be mounted in three directions as shown in the diagram.

FIGURE 18 MOUNTING DIRECTION
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The drive should not be mounted at an angle exceed 15°.

Recording Format

5.1 Recommended Format
The format of the data recorded on the disk is totally a function of the host system, and can be
designed around the user’s application to take best advantage of the total available bits that can be

written on any track.

The following tables and figures shows the typical record formats.

TABLE 7 RECOMMENDED 1MB FORMAT

FM/MFM IBM FORMAT ISO FORMAT
128/256 BYTES/SECTOR 15 secTors (FM) 16 SECTORS
16 secTORS (MFM)
256/512 BYTES/SECTOR 9 SECTORS 9 SECTORS
512/1024 BYTES/SECTOR 4 SECTORS 5 SECTORS
TABLE 8 RECOMMENDED 1.6MB FORMAT
FM/MFM IBM FORMAT
128/256 BYTES/SECTOR 26 SECTORS
256/512 BYTES/SECTOR 15 SECTORS
512/1024 BYTES/SECTOR 8 SECTORS
TABLE 9 RECOMMENDED 2MB FORVAT
FM/MFM IBM FORMAT
128/256 BYTES/SECTOR 32 SECTORS
256/512 BYTES/SECTOR 18 SECTORS
512/1024 BYTES/SECTOR 10 SECTORS

13



m
)
' SECTOR |
: -————  pFEWD [—— DATAFIELD
GAP INDEX | GAP 1D ADD CnC | Gar DATA CNC_| Gar i Al
: YN DATA SYNC GAP4L
a3 | Gapas |S07 1 svne | AR | S L svwe | B A0 clu‘nln 1ol 2 | 57 | mank A i
1 2 5 ))
swote | BYTENO) |40 | 8 1 26| 6 1 4 2 [ 1] & )
DENSITY | oataqie) | FE | o0 | Fc | FF| 00 | FE FF | 00 | FBt | DATA pe | oo | ([ | e
4 2 |22 12 |3 2 12 ))
souote | ovTEnO |Bo | a2 |3 |1 |sof a2 |3 ]n
DENSITY | pataqie) | a6 | oo |c2|Fc | 48 | oo [+a1] FE 4g | 00 |arFn | DATA 4€ | 00 (‘l 4E
PREAMBLE SECTOR
120 || 73 | 188 27 232 15
SIGNLE :
256 | 73 | 331 42 73 9 Note:
BENSITCRG) *1 SPECIAL DATA WITII MISSING CLOCK
512 || 73 | 603 50 540 S St D
256 | 146 | 372 51 152 i6
DOUNLE
\ 9
SeRs il 512 || 148 | 650 04 02
1024 || 146 | 1202 116 1296 1
n,
DATA GAP3 Gapa | SECTOW
SINGLE DENSITY DOUBLE DENSITY
DATA | cLock | oata [ ciock
INDEX ADDNESS MANK FC 07 FC.F1 14,01
10 ADDIIESS MANK FE c7 ALFE | 0A.00
DATA ADORESS MANK FD 4 Al FO 0A, 00
DELETED DATA ADDNESS MANK FO c? Al F8 0A.03
cAr FF Fr 4€ 90
SYNC 00 FF 00 FF
INDEX MANK = E c2 14
ADDNESS MANK = & Al 0A
FIGURE 19 1.0MB |IBM FORMVAT
INDEX —ﬂ It
¥ SECTOR 1 SECTOR2 =
x {~——— ID FIELD |~——— DATAFIELD .
\)
1D ADD cAc DATA CRC
GAP3 GAP4 GAP1 SYNC clu|a|n AP
I } MARK I I T2] OAP2 [SYNC | dank | OATA [T 7| GAF? | Svwe GAP4
\
SINGLE BYTE(10) 16 6 1 4 2 " 6 1 2 5 ))
oensITY DATA(18) FF 00 *'FE FF 00 “'FB | DATA FF 00 (( FF
DOUBLE BYTE (10) 32 12 |3 | 4 2 22 12 |3 [ 2 12 ))
DENSITY | patanie) € 00 |A1+| fE 46 | 00 [A1| F8 |DATA 4 | oo (( 1€
PREAMBLE SECTOR
"
128 || 16 | 188 27 101 16
SIGNLE
DENSITY [10) 256 || 16 | 331 42 130 Note:
512 || 16 | 603 58 % s SPECIAL DATA WITH MISSING CLOCK
CRC: X1 +.X1 4 X5+ 1
. 256 || 32 | 372 54 266 18
DOUBLE
DENSITY (10) 512 32 658 04 296 9
1024 || 32 | 1202 116 208 5
SECTOR/
DATA GAP3 Gapa | SECTOR

Ficure 20 1.0MB | SO FORVAT
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moex [ -

o~ o [T
LS A%Y
< SCCIOR 1
. Fe———— 10 FIELD > DATA FIELD —> *
GA.P.‘} GAP4b | GAP | SYNC | INDEX | GAP | SYNC | 10 A0 | c|n|s|st][cre|cap | swuc] oata DATA | CRC | GAP | SYXC GAP4b
42 HARX | 1 HARK 1194 2 HARK 111y 3
< \
SINGLE | BYTE(10) [ 40 6 1 26 6 1 { 2 " 6 1 2 6 ]
OENSITY | DATA(16) | FF 00 FC*'|{ FF| 00 fr-! FF)] 00 | FB-* | DAIA FF| 00 [ ff
N v
l\.
-DOUBLE | BYTE(10) | 80 12 I S0 12 Il { 2 2 12 |3 2 12 ’
DEXSITY [ OATA(16) | 4 00 ['C3rQ dE| 00 Ay fE {E] 00 |'A1 FR DATA 4E| 00 ] 113
PROAHBLE - sEcto //
SINGLE 128 13| 188 2 U7 26 .
DENSITY(10) ; 25G( 13| 3 V] 170 15 Hote:
121 13| 603 58 m 8 “YSPECIAL DATA WITR HISSING CLOCX
CRC: X'' » X'2 o.X? o |
0oUBLE 25¢ 146 | 312 5 598 26
OENSITY(10) | S1)146 | 656 11 100 15
1024 146 | 1202 116 654 8
DATA GAPY GAPY4 | SECTOR/
TRACK
SINGLE OCMSITY | DOUSLE DLNSITY
¢ OATA | CLOCK [ OATA | cLoCK
[HDEX ADORESS HARK fC 07 C2,fC [ 14,01
.10 ADDRESS HARK ft c7 AL FE | 0A,00
DATA ADORESS HARK 1] c7 AlLFB | 0A,00
OELLTED DATA ADORESS HARK 8 c7 A1, F8 | 04,03
GAP £ fFEo| e 2 |
syie 00 fF | 00 i
FIGURE 21 1.6MB I1BM FORVAT
INDEX ] g I'l_
| SECTOR 1 :
i 10 FIELD DATA FIELD
cnc CNRC_| GAP
GAP3 loAPw Gd‘:" syne | OEX 1OAP) svne ’3:["’,? cln | n|N 1] G';F SYNC a:}r‘: oata 75| 5 [Svne l/( GAP4Y
1 4 2 1 6 2 6 ))
smote | OYTENO) |40 | 6 1 6| 6 i
OENSITY | pataqi6) | Ff | 00 fc | FF | 00 | FE FF | 00 | FB*t | DATA Fe || ‘90 (l ke
DOUBLE BYTE (10) 80 12 3 1 50 12 3 1 4 2 22 12 31 2 12 ))
DENSITY DATA(16) A€ 00 -1c2| FC '3 00 ‘Al FE 4E 00 “'AIFB DATA 4€ 00 ( 4E
PREAMBLE SECTOR
i
128 73 188 27 161 32
SIGNLE 256 [ 73 | an 42 219 18| Note:
DENSITY (10) T = P 58 47 0 g“i}:gf:?:::?;\‘/\in;llMISSING cLoCck
256 146 372 54 450 32
DOUBLE
DENSITY (10) Az e gd0 = oA L
1024 146 | 1202 116 334 10,
DATA GAP3 GAP4 STE;\:Ig'(V
SINGLE DENSITY DOUBLE DENSITY
DATA CLOCK DATA CLOCK
INDEX ADDRESS MARK FC 07 C2,FC 14,01
10 ADDRESS MARK FE {054 Al FE 0A, 00
DATA ADDRESS MARK FB c7? AlLFB 0A,00
DELETED DATA ADDRESS MARK® F8 C? Al F8 0A.03
GAP FF FF 4E 90
SYNC 00 FF 00 FF J

FIGURE 22 2.0MB IBM FORMAT




