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1-1. APPLICATION 

This S?ECIFICATION provides a desc~:pt:on :or t~e ~£~C FD-=5FV-13, dou=:e 

slded 96tpi mini flexible disk drive (herei~afte~ refer~ed to as the FDD) 

wit~ head load sole~oid. 

1-2. DISK 

5.25 inch, soft or hard sec~ored flexible disks whic~ are mutually agreed 

b~tween the customer and TEAC. 

1-3. PHYSICAL SPECIFICATION 

(1) ~oJidth: l46mm (5.75 in), Nom. 

(~) Height: 41.3mm (1.63 in), Nom. 

(3) Df~pth: 203mm (7.99 in) ,Nom. (excludes projections of interface connectors] 

(4) ~-1eight: 1. 2~1~g (~. 76 Ibs), Non., 1. 3sKg (2.98 Ibs), Max. 

(5) External view: See Fig.IOl 

(6) Cooling: Natural air cooling 

(7) Mounting: Mounting for the followrng directions are acceptable. 

(~) Front loading, mounted vertically with front lever up. 

(b) Front loading, mounted horizontally with indicator up. Do not mount 

horizontally with spindle motor up. 

(1;) Mounting angle in items (a) and (b) should be less than 15 0 with 

front bezel up. 

Not(~: As to the other mounting directions than the above will be 

considered separately. 
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(8) Ins~alla~ion: With installation holes on the sice f=ame or cn t~e 

bottom frame of the FOO (see Fig.10l) 

(9) Ma:e=ial of f=ame Aluminum diecast 

(10) Mate=ial of front bezel 

Standard color 

PPHOX (Xyron) or ASS 

Black 
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l. Power connec~or 

( 
Signal c~nnec~or (Ca~d edq~) 
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Richt side vie'''' 
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Disk insertion window 

Front view 
~ "'-- Turn direction marker (whi.te) 

"'--- Front lever(black) 

(Units:!M\) 
(Fig.10l) External view 
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1-4. REQUIRE:> PCWER 

The following s?eci:icaeions are applicable at the power connec~or of 

the roo. 

(1) CC+12V 

(a) Voltage tolerance 

Read/write operation: Less than ~S\ 

Others Less than ±10\ 

(b) Allowable r~pple voltage: Less than 20OmVp-p (including noise) 

(c) Operat~ng current consumption 

Typical average: 0.24A 

(using a disk of typical running- torc:ue ) 

Maximum average: Less than 0.S8A 

(using a disk of maximum running torque) 

Peak: Less than 0.9A (40Omsec, Max. at spindle motor start) 

(d) Waiting current consumption (spindle moeor off) 

Typical: 0.03A 

Maximum: O. 04A 

(2) OCt-SV 

(a) Voltage tolerance: ±S\ 

(b) Allowable ripple voltage: Less than 10Omvp-p (including noise) 

(b) Operating current consumption 

Typical average: 0.41A 

Maximum average: Less than O.SA 

Peak: Less than 0.S8A 

(d) waiting current consumption 

Typical: O.23A 

Maximum: Less than 0.2SA 

(J) Power conswnption 
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(a) ~ypical ac operacing: 4.9W 

(b) Typical at waiting: l.SW 

(4) Power on seque~ce 

No: speci:ied. Since the FtD is equipped wit~ power reset circ~it, 

disk anc cata on t~e disk will not be damaged by power on or of:. 

1-5. ENV!RON~.ENTAL CONDITIONS 

(1) ~~inet temperature 

(a) Operating: 4°C ~ 46°e (40°F ~ llSOF) 

(b) Storage: -22°e ~ GOoe (_8°: ~ 140°:) 

(c) Transportation: -40 0 e ~ 65°C (-40°F ~ l49°F) 

(2) Temperature gradient 

(a) Operating: Less than l5°e (27°F) per hour 

(b) Transportation and storage: Less than 30°C (54°F) per hour 

(3) Relative humidity 

(a) Operating: 20\ ~ 80\ (no condensation) 

Maximum wet bulb temperature shall be 29°C (84°F) 

(b) Storage: 10\ ~ 90\ (no condensation) 

Maximum wet bulb temperature shall be 40 0 e (104°F) 

(c) Transportation: 5\ ~ 95\ (no condensation) 

Maximum wet bulb temperature shall be 45°C (113°F) 

(4) Vibration 

(a) Operating: Less than 0.5G (less than 55Hz) 

Less than O.2SG (55 ~ 500Hz) 
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(b) T=anspor~ation: Less than 2G (less ~~ 10CHz) 

(5) Shock 

(a) Operating: Less than lOG (less than lOmsec) 

(bl Transpor:ation: Less than 40G (less ~~ lOmsec) 

(6) Altitude 

(al Operating: Less than 5,00Om (16,500 fee~) 

(b) Transportation: Less than 12,000m (40,000 feet) 

Note: The above requirements are applied for the FDD wi~~ut shipping box. 

When a long perioa is required for transpor~ation suc~ as by ship, 

the storage environmental conditions shall be applied. 
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1-6. OPERA~ION~ CEARAC:ERISTICS 

(1) Data ca~acit1 

Recordi~g meehod I FM 

Data t:ans:e: rate (K bits/sec) I 125 

T:acks/disk , 160 

!nner.:-.ose track bit. density (bpi) I 2,961(side 

Inne:':!ose track flux density (f~i) I 5,922 (side 

K by'us/track i 3.125 
Unformatted 

K b~es/disk , 500 
Data 

I capacity For.natted K bytes/sector 0.128 
(16 sectors K bytes/track I 2.048 
/track) 

I K bytes/disk 32i.68 

(Table 101) Oata capacity 

(2) Oisk rotaeion mec~anism 

(a) Spindle mot.or: Di:ec~ DC brushless motor 

(b) Spindle motor speed: 300rpm 

I MF:.t 

I 250 

I 160 

1) I 5,922 (side 

1) I 5,922 (side 

I 6.25 

I 1,000 

I 0.256 

I 4.096 

I 653.36 

(c) Mot.or servo method: PLL serro or f:equency servo by AC ·tachorne~er. 

(d) Moeor/spindle connec~ion: Motor shaft direct. 

(e) Disk speed: 300rpm 

Long term speed variation (LSV): Less than t1.S\ 

Instantaneous speed variation (ISV): Less than t1.S' 

(f) Start time: Less than 400msec 

(g) Average latency: 100msec 

(3) Index 

(a) Number of index: 1 per disk revolution 

(b) Det.ection method: LEO and photo-transistor 

(c) Detection cycle: 200msec ± 1.S\ 
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(d) Index :urse decec~ion timinc; error: Less t!'lan ::OQusec with. specified 

test disk 

(4) Track conse~~c~ion 

(al Track density: 96tpi 

(b) N~er 0: cylinders: SO cylinders 

(cl N~er of tracks: SO tracks/surface, 160 tracks/disk 

(d) Oueer::os~ track radius (track 00): Side 0 Si.1SOmm (2.2500 in) 

Side 1 SS.033mm (2.166i in) 
(e) Inne~se track radius (track 79): Side 0 36. 24Smm (1.4271 in) 

Side 1 34.13lmm (1. 343S in) 

(f) POSitioning accuracy: Less than %20~, with specified test disk. 

(Track 32, 23~2°C, 40 ~ 60\RH) 

(5) Magneeic head 

(a) Magnecic head: Flexure supported read/write head with. tunnel erase, 

2 sees 

(b) E=fec~ive track width: 0.153 ~ O.OlSmm (0.0061 ~ 0.0006 in) 

(c) Read/'.wri te-'!rase gap spacing: o. SSmm (0. 0335 in) I Nom.-

Cd) Read/~rite gap azimuth: 00 ± lS', with specified test disk. 

(6) Track seek mechanism 

(al Head positioning mechanism: Band positioner 

(b) Stepping mocor: 4-phase, 200 steps per revolution 

ec) Steppinc; motor drive: 1 step per track 

(d) Outermose and innermost stopper: Mechanical moving stopper of head 

carriage 

(e) Tr~ck 00 detection method: LED and photo-transistor 

CE) Tr.3ck to track time: Use 3msec. Min. 

(g) Sett!ing time: Less than lSmsec (excludes track to track time) 

(h) Average track access time: 94msec (includes settlinc; time) 

- 108 -



(i) H~ad load mechanism: 

(a) Head load =ec~nism: Plunger solenoid 

(b) Head load time: Less than SOmsec 

(8) File prc~ec~ mechanism: Oetec~ion of write enable no~ch by LE~ and 

photo transis~or 

(9) Window margin (shipping): More than 600nsec, with specified tes~ disk, 

MFM method, PLO separator, and zero wri~e 

pre-compensation • 

. ~. 
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1-7. REI..:ABII.:::n 

(1) MT2:: 10,000 power on hocrs or more (for t7Pica1 usage) 

(2) MT:R: 30 minuees 

(3) Design componene life: 5 years 

(4) Preveneive maintenance: Noe required (for typical usage) 

(5) Error rates 

(a) Soft read error: 1 per 109 bits (up to 2 retries) 

(bl Hard read er:::-or: 1 per l012 bits 

(cl Seek error: 1 per 100 seeks 

(6) Security seandard: Complying with UL, CSA 
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1-6. S:;:Q~AL I~TER:ACE 

Four FODs, Max. can =e connec~ec to one FOD con~roller by daisy c~aini~g. 

1-8-1. E:ec~ric31 C~arac~eris~ics 

(1) Inter:ace driver/receiver: See Fig.102. 

(:) Electrical c~arac~eris~ics 

The following specifications are applicable at the signal connec~or of 

t~e FCD. 

(a) In;:u: Signal 

LOW level (TRt"E): OV '" O.5V 

Ter.:inato~ current: lemA, Max. 

Receiver current: 3.2mA, Max. 

HIGn le'rel (FALSE): 2.SV '" S.2SV 

(b) Out;:u~ signal 

LeW level (~~t~): Ov '" 0.4V 

H:Gn level (FALSE): S.2:V, Max. 

(depending on controller ter.ninator) 

(3) Ter::linator 

(a) Resis~ance value: 330r. = 5\ 

(b) Terminator for DRIVE SELEC' 0 '" 3 input signals: 

A terminator resistor is mounted ok the PCB with soldering joint. 

(c) Terminator for other input signals: 

A resistor network is mounted on IC socket on the PCB. 

(d) Shipping condition 

All of the terminator resistors are mounted. 
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(e) Multiplex eonnec~ion: 

For the multiplex connection of the reDs by daisy cnaininq, t~e 

r~sistor ne~NOrk ex~lair.ec in i~e~ (c) shall be removed from al: t~e 

FODs except for the final FOD of the inter:ace cable. 

WRITE DATA 

SIDE ONE SELEC'l' 

Other input 
signals 

Output siqnals 

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

lOKO 
+---~~--~--~~---+.-Select 

(Control LSI) 

lOK~ 
~""'-r""'''''''''''+---'''''~~'''''--~ In use 

lOK.i1 I (Control LSI) 
~---r~~~~----~~----~ Head load 

(Control LSI) 

r-----------------------
~ R/\1 LSI 

o-~--_+~ ..... ----~ ..... --t_Q Write data 

o-~ ..... -+-+~ ..... --~ ..... -+I~ltL>-..... --..... --~-- Side 1 select 
• 
L ______________________ _ 

S6iC.l lota 
~~~~-+_+~ ..... ~ .......... --~--..... Jy~--~~(Control LSI) 

ov 

... -- - -• I 
I 
I • L. __ _ 

M52803 

Terminator 7-330n±S\ 
(Resistor network) 

(Equivalent to 7438) 

Note: SIDE ONE SELEC'l' siqnal is used only for double sided FOD. 

(Fiq.102) Signal interface circuit 
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1-3-2. Signal Connec~or ana Cable 

(1) S~gnal connec~or 

(a) FOO side connec~or: Card edge of the main PC3A (gold plated) 

(b) Pin numbers & pin pitch: 34 pins, 2.S4mm (0.1 i~) pi~ch 

(17 pins on both sides, even number pins are 

bot~om side of the FDO) 

(cl Polarizing key locat~on: Bet~een pins 4 and 6 

(d) Card edge dimensions: See Fig.103 

(e) Interface connec~ions: See Table 102 

(fl Cable siae matched connec~or: 3M, Scotchflex ri:bon connec~or, 

PIN 3463-0001 

or ~~, thin leaf connector, PIN 503717-5 

and contac~or ?/t~ 1-Sa36l6-l 

or equivalent 

(2) ~4ximum interface cable length: 3m, Max. 

For the mul~~plex connec~ion :y daisy chaining, the tctal ca:le 1engt~ 

shall be less than 3m. 

_____ 0 ..... ...,9-1-- Key slot 

II 
I 

f 
• 

~ Pin 2 -~r 
l~ 4-Y • , . 

- r- -

11'1 . --l 

• 1.4 

2.54 • 

I 45.44:0.2 

Notes: 1. PCB thickness: 1.6mm, Nom. 

I I 

I I 

I : 
I I . 

2. The figure shows bottom view of the FOO. 

-
. 

~ H-Pin 
. 
I :!.4 

-, 

(Fig.103) Card edge dimensions of signal connector 
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I Terminal Nos. 
Signals Directions 

I I I Signals Cv 

RESERVED II I 2 I 1 

IN USE/HEAD LOAD II INPUT I 4 I 3 

DRIVE SELECT 3 
II 

INPti'T I 6 I 5 

INDEX/SECOR 

" 

OUTPUT I 8 
I 7 

DRIVE SE:.ECT 0 
II INPUT I 10 I 9 

DRIVE SELECT 1 
II INPUT 

t 12 I 11 

DRIVE SELECT 2 II INPUT I 14 I 13 
I 

MOTOR ON 
II INPUT I 16 I 15 

DIREC!ON SELEC': 
II INPUT I 18 I 17 

STEP 
II INPUT I 20 I 19 

WRITE DATA 
I 

INP!."-T I 22 
I 

21 

WRITE G~TE I INPUT I 24 

"' 

23 

TRACK 00 I OUTPUT I 26 25 

WRITE PROTECT I OUTPUT 28 
I 27 

READ DATA I OUTPUT 30 , 29 

SIDE ONE SELECT I INPUT I 32 31 

READY I OUTPUT I 34 33 

Notes 1. SIDE ONE SELECT signal is used only for double sided FDD. 

2. RESERVED terminal is open condition. 

(Table 102) Signal interface connection 
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1-a-3. Inpu~/Ou~?U~ Signals 

In the following, ~~pu~ signals are ~~ose t=ansni~~ed to 

while out?U~ signals are t~ose t=ans~t~ed from the FDD. 

Refer to item 1-12 as to the rela~~on be~~een inpu~ Signals and 

operating conditions of ~~e fron~ bezel indicator, head load 

solenoid, and spindle mo~or. 

LOW level of ~~e signals is TRL~. 

(1) DRIVE SELE~ 0 ~ 3 input signals 

(a) Signals of four lines to select a specific FDD for operating in 

multiplex control by daisy chaining. 

(b) Only the DRIVE SELEC~ signal of the same number as of on-state strap 

among DSO ~ 3 straps is effective. 

(cl All the input/output signals except for the MOTOR ON and IN USE are 

effective when this signal is ef=ec~ively received. 

(d) The time required to make each inpu~ or output signal effect~ve after 

the t=ansrnission of this signal is O.5~sec, Max. including delay ti~e 

through the interface cable. 

(el Reier to item 1-12-1 as to turn-on condition of the front bezel 

indicator and head load condition related to this signal. 

(2) MOTOR ON inpu~ signal 

(a) Level signal to rotate the spindle motor. 

(b) The spindle motor reaches to the rated rotational speed within 400msec 

after this signal becomes TRUE. 

(c) Refer to item 1-12-2 as to rotating condition of the spindle motor by 

the internal circuit of the FDD or by other input signals. 

(3) DlREC~ION SELECT input signal 

(a) Level signal to define the moving direction of the head when the 
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STEP line is pulsed. 

(h) Step-out (moving away from the center of the disk) is defined as 

HIGH level of this signal. Conversely, step-in (moving toward t~e 

center of the disk) is defL~ed as LOW level of this signal. 

(4) S~p input signal 

(a) Pulse signal to move the head. The pulse width shall be more than 

O.S~sec and the head moves one track space per one pulse. 

(b) The access motion (head seek operation) is initiated at the trailing 

edge of the pulse and completes within lSmsec after starting the 

access including the settling time. For the successive access mot.ion 

(c) 

in the same direction, the pulses shall be input with the space 

more than 3msec, while the pulses shall be input with the space 

more than 18msec for the access motion.in a different direction. 

This signal becomes ineffective when the WRITE PROTE~ signal is 

FALSE and the WRITE G~TE signal is TRUE. 

Also this signal becomes ineffective when the TRACK 00 signal is 

TRUE and ·the DIRECTION SELECT signal is HIGH level (step-out). 

(d) This signal shall be input according to the timing in Fig.104. 

(5) WRITE GATE input signal 

of 

of 

(a) Level signal to erase the written data and to enable the writing of 

new data. 
. .... 

(b) This signal becomes ineffective when the WRITE PROTECT signal is 

TRUE. 

(c) This signal shall be made TRUE after satisfying all of the following 

four conditions. 

i) The FDD is in ready state (refer to item (13». 

ii) More than SOmsec after the head'loading is started. 

iii) More than18msec after the effective receival of the final STEP 

pulse. 

iv) More than 100~sec after the level change of the SIDE ONE SELECT 
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.. 

(d) None of ~~e following operations shall be done for at least lmsec 

a:':er t!:is signal is changed to FALSE. 

i) ~.ake a motor-on command FALSE. 

ii) ~.ake ~~e DRIVE SELECT signal FALSE. 

iii) Star~ t!:e head access mo~ion by the sr~p pulse. 

iv) Change the level of the SI~E ONE SELE~ signal. 

(6; WRITE DATA input signal 

(a) Pulse signal to designate the contents of ~~e data to be w~itten on 

the disk. The pulse width shall be O.lO~sec tr~ough 2.S~sec and the 

leading edge of the pulse is used. 

(=) This signal becomes ineffective when one of the following condit~ons 

is satisfied. 

i) WRITE GATE signal is FALSE. 

ii} WRITE PRCTECT signal is TRUE. 

(c) . This signal shall be input according to ~'le timing in Fig .105. 

(7) SIDE ONE SELECT input signal 

(a) Level signal to define which side of a double sided disk is used for 

reading or writing. 

(b) When this signal is HIGd level, the magnetic head on the side 0 

surface of the disk is selected, while the magnetic head on ~'le 

side 1 surface is selected when~this signal is LOW level. 

(e) The READ DATA signal on a selected surface becomes valid more than 

lOO~sec after the change of this signal level. 

(d) Write operation (the WRITE GATE signal is TRUE) on a selected surface 

shall be started more than 100~sec after ~'le change of this signal 

level. 

(e) When the other side of the disk is selected after the completion of 

a write operation, the level of this signal shall be switched more 

than lmsec after making the WRITE GATE signal FALSE. 
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(8) IN USE/HEAD LOAO inpue signal 

This signal has eithe: of IN USE f~~c~~on and HEAD LeAD func~ion by 

selecting the IU or ~~e HL strap (refer to item 1-11). 

(a) When IN USE function is selec~ed: 

i) Level Signal to indicate that all of the daisy chained FDDs are in 

use condition under the control of the host system. 

ii) Refer to item 1-12-1 as to turn-on condition of the front bezel 

indicator related to this signal. 

(b) When HEAD LOAD function is selected: 

i) Level signal to load the head. 

ii) Head loading can be executed only when the FOD is in ready or 

pre-ready staee. (Refer to item (13». 

Head loading will be seteled wiehin SOrnsec after the start of 

the head load operation, then data read or write ope:ation can be 

executed if the FOD is in ready state. 

iii) Refer to item 1-12-1 as to operating condition of the head load 

solenoid relaeed to this signal. 
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(9) TRAC:~ 00 out;:ut signal 

(a) Level signal to indi.::::at.e that. t~e head is on track 00 (t~e cu~e:::::os~ 

tr3.ck) . 

(b) This signal becomes valid more than 2.8msec after t~e e::ec~ive 

receival of the STEP pulse. 

(10) INDEX/SECTOR output signal 

(a) Pulse signal for ~~e detection of the index hole or the sec~or holes. 

(b) This signal can be output in a correct timing more than 400msec 

after the start of the spindle motor when a disk is installec. 

(c) When using a soft sectored disk, there will be one index pulse on 

this line per one revolu~ion of t~e disk. When using a hare sec~orec 

disk, sector pulses and incex pulse are output. together. 

(d) Fig.l06 shows the timing for this signal. Leading edge of the pulse 

shall be used as the reference. 

Ce) Refer to item 1-11 (a) as to the relation bet.~een the out.put condition 

or this signal and the EO strap. 

(11) READ DATA output Signal 

(a) Pulse Signal for the read data from the disk co~posing clock bits and 

data bits together. 

(b) Fig.107 shows the timing for this signal. Leading edge of the pulse 

shall be used as the reference ..... 

(c) This signal becomes valid when all of the following five conditions 

are satisfied. 

i) The FDD is in ready state (refer to item (13». 

ii) More than SOmsec after the head loading is started. 

iii) More than lamsec after the effective receival of the final STEP 

pulse. 

iv) More than Imsec after the WRITE GATE signal becomes FALSE. 

v) More than lOOusec after the level change of the SIDE ONE SE::'EC'!' 

signal. 
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(dl Re:er to item 1-11 (8) as to the relation cet'~een the ou't?ut 

condition of this signal and the £2 strap. 

(11) WRITE PROTECT ou't?u't signal 

(a) L~vel signal to indica'te that the write enable notch. of the disk 

is masked. 

(b) When this signal is TRUE, the data on the disk are protec~ed from 

erasing and wricinq of new data is inhibited. 

(13) READY oU't?ut siqnal 

Ca) Level signal to indicate that the FOO is in ready state for read and 

write operations. 

(b) The FDD becomes ready state when all of the·followingfour condi'tions 

are satisfied. 

i) The FOO is powered on. 

ii) A disk is ins'talled and a motor-on command is TRUE. 

iii) The disk rotates at more than 50\ of the rated speed and two 

INDEX pulses have been counted af~er the SO, speed is satisfied. 

iv) INDEX pulse interval is within the range of ±6' for ~~e rated value 

Note: Pre-ready is the state that at least one INDEX pulse has been 

detec'ted after the 50' interval is satisfied. 

Head loading will not be executed in any other state than the 

ready or the pre-ready state. 

Ccl Required time for ~~is signal tO~become TRUE after ~~e s'tart of 

the spindle motor is less than 80Omsec. 

(d) The READY signal returns to FALSE within O.3msec after changing ~~e 

level of a mo'tor-oncommand to FALSE. 

C~) This signal is valid only for the condition that the Rt strap is 

on-state {refer to item 1-11 (5» and that an installed disk is soft 

sectored type. 

(f) For a hard sectored disk, the ready state cannot be detected due to 

the above items (b)-iii) and (bl-iv). In such case, it must be 
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regarced as follows: 

i) The FDD is powered on. 

ii) D~sk is ins~alled. 

iii) More ~~an 400msec af~er ~~e star~ of ~~e spindle motor. 

(g) When the XT s~ra? is on-s~ate with ~~e RY s~ra? being of=, the 

output te~inal 0: this signal mai~~ins open concit~on (FALSE s~at; 

of open collec~or driver). Even if a signal having o~~er func~ion is 

daisy chained to the inter=ace te~inal 34, its function will not be 

distur=ed. 
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.. 

WRITE GAn: ----1 
1 Steo (')ut: 

DIREC'!'ION SEU:C: --- - - - - f'-' -~~~iU:.._-<\ill--_1 r-----1--1 I UJI~S~te~~I~in~l 
STEP 

WRI':E GATE 

WRITE DATA 

Maqnet:izat:ion 
on disk 

1ms 

--n.LrLJ 
, 

I -
t I III ~ III 
t: I . I I 1" i I • , 

'-f;- I , .. --"". 
. I 

t I t , 

I 3ms::.1in. 18ms.:.1in. 3ms ! :1in . . • 

t=O. Slls ,}tin. 

(Fig. 104) STEP timing 

;f r-
a 1 a , I ----... ,-----.;;;lf~~ 

---'1'-------1.------;1 ~ 
a 

t 

Sus 4us 6us 6us Sus 
Max. * * * * SUs, :·!ax. 

*: :to.S% t=O.lO tV 2.SUs 

(Fig. lOS) WRITE DATA timing (MFM method) 

I "" - ---



Sof~ sec~ored disk ~ 
I I 2'\.5 • 5ms 

I, . 200:3ms 

w 
I 

14. Sec~or 15 . Sec~or 16 . Sector 

Hard sectored disk 
(l6 sec':.ors) l.!J 

I tl • 

tl-12.5:!:0.3Sms 
t2=6. 2S:!: 0 .19ms 

I I 
l!J 

?\.s.5msl 

tl t2 t2 . ! . 
Index pulse 

. -
(Fiq.106) INDEX/SEC:OR timinq 

Maanet:i:ation ~ / 
on disk .. \ / 

a Q 1 

U U READ DATA 
1 1 -U"""-'-':;U 

-=:1::,:!:..::,0,.:.. :,:5u::e..:s::.-_II. . ... 

tl 

° 

• 

1,4US 6us ,Nom. 6us.Nom. SUs ,Nom. 
Nom. 

L-
1 

Ll 

Note: The displacement of any bit position does not exceed :!:700nsec 
from its nominal position. (When PLO separator is used with 
zero write pre-compensation.) 

(Fig.107) READ DATA timinq (MFM method) 
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1-9. PCw~R INTERFACE 

Refer to it~~ 1-4 for power requirements. 

(1) Power connector 

(a) FOD side connec~or: AMP, Mate-N-tock connec~or, PIN 172349-1 

or equivalent 

(b) Pin num:ers: 4 pins 

." 

(c) Protection method for mis-connec~ion: Mechanical protec~icn by ~~e 

shape of the connector housing. 

(d) Pin location: See Fig.10S 

(e) Power interface connections: See Table 103 

(f) Cable side matched connector: AMP, PIN 1-4S0424-0 and pins 606i7-1, 

or 60619-1, 

or equivalent 

(2) Power cable 

Any appropriate cables taking the maximum power consumption of ~~e FOD 

and the power voltage at the connec~or into consideration will be 

acceptable. 

PCBA 

~2 
It a a a O~'I-!'--- Power connector 

4 3 2 1 _,_--- Terminal Nos. 

(Fig.IOS) Power connec~or pin location (rear view) 
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Voltage ~ Ter.ninal Nos. 

DC+12V II 1 I 
OV ~ 2 

Ov ~ 3 

DC+SV I 4 

(Table 103) Power interface connec~ions 

.... 
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1-10. F~~ G~UNOI~G 

(1) Frame groundL~g 

(a) The FOD frame is electrically connec~ed to DC OV by FG strap on the 

main PCSA. (See Fig.109). 

(b) The FOD is shipped wi~h the FG strap set to on-state. 

(c) Insulation resistance bet~een the frame and DC OV is more than l50KQ 

at DC 150V, if the FG strap is se~ to of:-state. 

(2) Frame ground terminal (back side of the FOO) 

(a) FOD side terminal: AMP Faston 187 tab PIN 61761-2 

or equivalent 

(b) Cable side matched terminal: ~~ PIN 60972-2 or 61697-1 

or equivalent 

I FOO 
I 

J"MaIilPQ;:----, 
• • 

I FG strap r-1, 
I CI-C • I Power I ~ 
I I L_ _ _____ ~ 

~--------------------_oFrame 

PC3A mounting screw I 

connec-.:or (OV) 

ground teminal 

(Fig.109) Frame ground internal connection 



1-11. S7?.APS 

All t~e s~raps are mo~~~ec on t~e ma~~ ?C3A of the FDC. I~se=~~cn of 

a sr.o=~ bar on~o t~e pos~ pin is def~ned as ~~e on-s~a~e of the s~ra~. 

F~g.110 s~ows the assig~e~~ of the straps on the PCEA . 

N~I C:l o·-------,-Snall. size 
s~rap 

~ 
FG 

M!. 

I~ 0 0 ~I Ie c 
r tl 0 0 
I ~ N ..J :;, 

S ~ fhll";(Js to V' . lO()Kh " I 'I ~ ::> :r. .... 
-J 

l~ 0," (r: ttloJe) aY"~ ,;,., "r~ 
CJ CJ 

0 0 o t4 
(fv'-tJ fJl4.t by tt'l~)) . :'\l M 

CJl SQ ':t~ '1"1 
C - ~ ::. 

I!l'fl J Yf.I?"fr I, l""It, ~I"(. 
IfII. h/~,k -kY' LG/llv- (Fig.HOl Assigrune~~ of straps 
~ J. r.t4j'J to its ,i.."",J,J'c-
rl~J.tt. 

(1) Str~~s se~~:ng at shi~~e~~ 

P.E RY X'" 
o 01 ~lo~1 

- A {)pllc.5S 

The FDD is shipped with the following straps se~ to on-state: 

DSO, ru, RY, FG, EO 

(2) DSO ~ DS3 straps 

u{ 

(a) In the ~ultiplex control by daisy chaini~g, these straps desig~ate 

the address of the FDD. 

(b) By the combination with the DRIVE SELECT 0 ~ 3 signals (refer to 

Fig.102 and item 1-8-3 (1», four addresses of 0 through 3 can be 

designa ted. Never designat.e more than 2 FDDs to a same address. 
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(3) IU and HL s~raFs 

(a) StraFs to selec~ t~e f~nc~on of IN USE/F.~AD LOAD inpu~ sig .. al 

(signal interface te~inal 4). 

(b) When the IU strap is on-state, ~~e signal of terminal 4 func~ions as 

t!1e IN USE signal, while it functions as the HEAD LOAD sig!'lal when t~; 

HL strap is on-state. (Refer to item 1-8-3 (8». 

(c) When both straps are off-state, the signal has neither of the 

functions. 

When both straps are on-state, the signal has two func~ions of IN USE 

and HEAD LOAD. 

(4) Ul and U2 straps 

(al Straps to determine the op~ating conditions of the head load 

solenoid a~ the front bezel indicator. 

(b) Four head load conditions and five indicator turn-on concitions can 

be selected using four straps, Ul, U2, HL, and IU. Refer to 

item 1-12-1 as to the details. 

(5) RY and XT straps 

{al Straps to select the function of the signal in~erface terminal 34. 

(h) When the RY strap is on-state, the READY signal is output from the 

terminal 34. 

(el When the XT strap is on-state, the terminal 34 will maintain open 

condition (FALSE state of open collector driver) • 

Caution: Never set both of the RY and the XT straps on-state. Be sure 

to set either of them on. 

(6) ML strap 

(a) Strap to determine the rotational condition of the spindle motor by 
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a~ ex~e:~al co~~and.· 

(bl When this s~rap is of:-sta~e, the spindle motor rota~es only by the 

MC':C? ON in;:u~ signal. 

(c) When this s~:ap is on-sta~e, the spindle motor rotates by ei~~e: of 

the following conditions. (Refer to i~em 1-12-2) . 

i) While the MOTOR ON input signal is TRL~. 

ii) While ~;e fron~ bezel indicator turns on. 

(i) RE s-.::::ap 

(al Strap to make the head recalibrate automatically to track 00 

immediately after the power on. 

(b) When ~~is strap is off-state, no auto-recalibration is executed. 

(c) When this strap is on-state, auto-recalibration starts immediately 

after ~he power on. It will be completed within 255msec (if the head 

'was on the innermost track) and the FDD maintains not-ready condition 

during the operation. 

(8) EO and E: straps 

(a) Straps to selec~ the output condition of INDEX/SECTOR and READ 

DATA pulses. 

(b) When the EO strap is on-state, INDEX/SEC'!'OR pulse is output 

independently of the FDD ready state, while it is output during the 

ready state when the EO strap is off. 

(c) When the E2 strap is off-state, ... ·READ DATA pulse is output independent 

ly of the FDD ready state, while it is output during the ready state 

when the E2 strap is on. 

(d) The FDD is shipped with the strap setting of EO on and E2 of:. Both 

pulses are output during DRIVE SELECTed. 

(e) When a hard sectored disk is used, these straps must be set as the 
... ~" - ., ;_ "" - "1/1 

shipping condition. Refer to item 1-8-3 (13». 

(f) If the strap set~ing is changed to EO off and E2 on, both pulses are 

output during the ready state and DRIVE SELECTed. 
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(~) FG st:ap 

(al St:ap to eonnec~ the F~O f:a:e elee~:ieally to DC av. 
{hi Refe: to item 1-10 as to the details . 

. ~. 
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1-1~. CPERA~!C~AL CCNDI~!CN 

1-12-1. Head Load Solenoid and Front Bezel Indicator 

Four head load conditions and five turn-on conditions of t~e front 

bezel indicacor are offered for selec~ion using four straps, Ul, U2, 

HL, and IU. All the usable combinations are listed in Table 104. 

Head loading will be settled within SOmsec after the star~ of ~~e heac 

load operation, then data read or write operation can be executed if 

the FDD is in ready state. (Refer to item 1-8-3, (13». 

(1) Head load condition 

Cal Selection No.l-X 

This selection is used for ~~e head loading by the DRIVE SELECT 

signal. 

The head loading is executed while the DRIVE SELECT signal (selec~ed 

by DSO ~ 3 straps) is TRUE and while the FDD is in ready or pre-ready 

state (refer to item 1-8-3 (13» by a motor-on command. 

(b) Selection No.2-X 

This selection is used for the head loading by a motor-on co~~and. 

The head loading is executed wh~le the FDD is in ready or pre-ready 

state. 

(c) Selection No.3-X 

This selection is used for the head loading by the HEAD LOAD signal 

and the DRIVE SELECT signal. 

The head loading is executed while the HEAD LOAD signal (signal 

connector pin 4) and the DRIVE SELECT signal (selected by DSO ~ 3 
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Sc!lec':ionl Str3c cowbina~ions Heac load condi~ion (F.!.) 
No. I U1 I U2 I HI.. IU Indicator turn·on conditions (I) 

1-1 

~ - I - I - I - I fiL: DRIVE SEU;C'!' * (READY + Pre-reacy) 
I : DRIVE SEIZC:' 

1-2 - I - I - I ON HL: The same as 1-1. 
I : DRIVE SELEcr + IN USE/F-:Dt.D LOAD 

1-3 ~ ON 

I - I - I ON I HL: The same as 1-l. 
I : IN USE/HEAD LOAD 

1-4 I ON I ON I - I - HL: The same as 1-1. 
I · DRIVE SELECT * READY · 

1-5 ON ON - ON I HL: The same as 1-1. 
I : IN USE/HEAD LOAD 

+ (DRIV"E SELEC'.:' * READY) 

2-1 I - I ON 

I 
- I - I HL: READY + Pre-ready (MOTOR ON) 

I : The same as 1-l. 

2-2 I - I ON I - I ON I HL: The same as 2-l. 
! : The sar.le as 1-2. , 

3-1 - - ON - HL: DRIVE SELECT * (READY + Pre-reacy) 
* IN USE/HE.,;O LOAD 

I · The same as 1-1. · 
3-2 - I - I ON ON HL: The same as 3-l. 

I : The same as 1-2. 

3-3 I ON I - I 
ON ION I fiL: The same as 3-l. 

I : The same as 1-3. 

3-4 ON I ON I ON -
f 

HL: The same as 3-1. 
I : The same as 1-4. 

3-5 I ON ON I ON I ON HL: The same as 3-l. 
I : The same as 1-5. 

4-1 - ON ON - HL: (READY + Pre-ready) 
* IN USE/HEAD LOAD 

I : The same as 1-l. , 

4-2 - ON ON ON HL: The same as 4-l. 

I : The same as 1-2. 

Notes: 1. "-" mark indicates the off-state of the strap. 

2. Other combinations not specified in table are not used. 

3. Shipping condition is selection No.1-2. 

(Table 104) Head load and indicator turn-on conditions 
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straps) are TR~~. 

(dl Selec-:ion No. 4-:( 

This selec~ion is used for the head loacing by the HEAD LOAD sig~al. 

The head loading is exec~~ed while the HEAD LOAD sig~al (s~g~al 

connector pin 4) is TAL~. 

(2) Turn-on conditions of front bezel indicator 

(al Selection No.X-l 

The indicator turns on while the DRIVE SEI.FCT signal (selec-:ed by 

DSO ~ 3 st~aps) is TRUE. 

(b) Selection No.X-2 

The indicator turns on while the DRIVE SELECT Signal or the IN USE 

Signal (signal connector pin 4) is TRUE. 

(c) Selection No.X-3 

The indicator turns on while the IN USE signal (signal connector 

pin 4) is TRUE. 

. .... 
(d) Selection No.X-4 

The indicator turns on while the DRIVE SELECT signal is TRUE and the 

FDD is in ready state. 

(~) S~lection No.X-S 

The indicator turns on while the condition of No.X-4 is satisfied 

or the IN USE signal (signal connector pin 4) is TRUE. 
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1-12-2. Spindle Motor 

The spindle motor starts rotation in either of the following conditio: 

(1) and (2). The motor reaches to the rated rotational speed wit~i~ 

400msec after the start. 

(l) aotation by a command from ~~e host side 

Either one of the conditions can be selected by the ML strap. 

(a) Selection 1: Off-state of ML strap 

While the MOTOR ON signal is TRUE, the spindle motor rotates. 

(b) Selection 2: On-state of ML strap 

While the MOTOR ON signal is TRUE, or while the front bezel indicator 

is on, the spindle motor rotates. 

Note that the Selection Nos.X-4 and X-S of the turn-on conditions of 

the front bezel indicator (refer to item 1-12-1) cannot be used for 

this purpose. 

(2) Automatic rotation by the internal circuit of the FDD 

(a) Automatic rotation by the internal circuit will start under either 

of the following conditions. 

i) When a disk is inserted into the front bezel. 

ii) When the disk is removed. . .... 

Note that the automatic rotation will not start when a write 

protected disk is removed. 

(b) Automatic rotation will stop under one of the following conditions. 

i} When the front lever is closed, disk starts rotation, and the FOD 

becomes ready state. The READY signal maintains FALSE. 

ii) Approximately 10 seconds after the removal of a disk from·the FOD. 

iii) The front lever is not closed for 10 seconds, approx. 
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