
TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA TC8602F 

TC8602F 

(Floppy Disk Mecll.anisJTl Cont.ro.lJer) 

INTRODUCTION 

FDMC-IT LSI TC8602F is a single chip 
CMOS LSI for the floppy disk dr-i ve 
digital control logle, consisting of 
a 4-bi t CPU and required random 
logic. 

This LSI has input terminal fOl' 
direct reception of the floppy disk 
drive system interface terminal 
jnputs,such controls as step-motor, 
etc, which are the internal 
mechanisms of floppy disk drive, and 
read/write circuit control signal 
inputs, and the digital control 
board in the present floppy disk 
drive can be replaced by this LSI. 

FDMC--I I LSI TC8602F has a firmware 
already mounted to the ROM of the 
built-in CPU and therefore, is 
readily usabJe for 3.5 .inch floppy 
disk drive. 

FEATURES 

a Low power consumption by the 
Si-gate CMOS technology. 

o Fully compatible with TLCS-47 4-bit 
CPU. 

o System interface directly connected 
input termina 1 s 

(TTL compaUble threshold) 
o Various specifications on 3.5 inch 

floppy disk drive. 
o Built-in R/W Ie control circuit. 
o Built-in sensor (photo-diode) input. 
o 44 PIN mini FP. 
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TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA TC8602F 

1. GENERAL DESCRIPTION 

TC8602F is a floppy disk mechanism cantrall er having various option 
selecting capability for composing a 3.5 inch floppy disk drive 
desel'ihed as follows. 

Disk Type Select (each mode with capacity) 
o 500KB / IMByte compatible drive. 
This mode is for producing two drive models using same mechanism that 
has capabi lity to move carriage of magnetic head on each tracks as 
135TPJ a phase shift of stepping motor. LSI has a programmability to 
select 1 or 2 phase shift at the each step-pulse from the system 
interface. if 2 phase mode is selected, the floppy disk drive becomes 
67.5TPI (500Kbyte) model. 

2 phase 500Kbyte ( 67.5TPI/250Kbps/300rpm/Double sided) 
1 phase 1.0Mbyte ( 135TPI/250Kbps/300rpm/Double sided) 

o 1 MByte/l.6Mbyte compatible drive mode. 
This mode is for producing an user programable drive model that has a 
capiibility to changing spindle rotating speed. 300rpm and 360rpm are 
assumed as pre-programed rotation. 

1.0Mbyte mode Media rotation 

1.6Mbyte mode 
Data transfer rate 
Media rotation 
Data transfer rate 

300rpm 
250Kbps 
360rpm 
500Kbps 

o 1.6Mbyte / 2.0Mbyte compatible drive mode. 
This mode is for producing high capacity disk drive. 2.0 Mbyte drive is 
accomplished by using 500Kbps data transfer in a drive that has 300rpm 
rotation and 135TPI track density. If the drive mechanism has a 
capabilIty to change rotation. 1.6Mbyte model is also available. 

1.6Mbyte mode Media rotation 360rpm 
Data transfer rate 500Kbps 

2.0MbytL mode Medja rotation 300rpm 
Data transfer rate 500Kbps 

Step Motor Selection 
More accurate positionjng, head carriage actuator needs double phase 
shift in each track. 

o 1 phase / 1 step pulse mode. 
o 2 phase / 1 step pulse mode. 

o 3.0 mS / phase-rate. 
a 1.5 mS / phase-rate. 

Tunnel Erase Head Gap Select 
o 600um/700um (at 300rpm) 

135 
270 

a 300um/350um/400um (at 360/300rpm) 
Power down stand-by mode. 

phase/inch 
phase/inch 

External power supply control output corresponding to power down 
st.andby. 
Scan control output for sensor LED current limiting. 
Automatic media chucking. 
Power on automatic return to zero seek. 
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TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA TC8602F 

2. DESCRIPTION OF PINS 

1] ~HDMODE (High Density Mode) Input 
One of the function select pins. This pin selects mainly density of 
disk drive read/write format. 

2] -MOTRON (Motor on) lnput 
Control input for the control of the spindle motor. Low act i vp signal 
should be applied through system interface terminal [MOTOR ON]. 

3J ~SPSEEK (Special Seek) Input 
One of the function select pins. When this pin is at low level, the 
step-in operation is selected during power~up sequence. 

4] +TEST (LSI Test) Input 
Test input for LSI testing in thp Production line. Kef'p VSS level 
during normal operation. 

5] XIN (X'tal Input) Input 
Oscillating resonator connecting terminal. 

6] XOI'T (X'ta.! Output) Output 
Oscillating resonator connecting terminal. 

7] ~'uR (Clear Input) Input 
The psct termina I of IC. Low active reset signal is needed for correct 
oper .ition when LSI's power is up. 

8] HOLD (Hold Input) Input 
Hold indicating t(~rminal of internal CPU. Not used for the current 
firmware in the TC8602F. Keep VDD level or open for correct operation. 

9] -DSOUT (Drive Select Output) Output 
This termina I puts out an inver'ted signal of [~DS] pin. Usable for' 
ext.1·a control signal as positive [DSJ. 

[10J +HDO (Head a Selected) Output 
The read/write analogue circuit contra.! signal. This signal will be 
activated when head 0 is selected. The logical meaning of this output 
is same as [~SJSEr.J pin, but the transition is inhibited during [+WE] 
or [+ERAl is activated. 

[11] ,Et{A (Erase Gate Output) Output 
The rcad write analogue circuit control signal. OelClypd erase signal 
(positive logic) is put out for' the correct erase operation through a 
tunnel erase head. 

r 12] >wF (V,l l te Enable Output) Output 
The renu,write analogue circuit control signal. This pin output is 
loglr~. AND sigual of [-OS] and [-WG] and [WP]. 

-228-
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[1:11 "EXTO (Extrd F'lllction Select 0) Input 
Or.I' of tll" fU1Jctio" :-;elpct pins. This functioll seler\ lS done by 
l'nmb"tlCltion With [EXT1] as seh:ctlng main mode of floppy disk type. 
ThIs PI{)gl'·lm input pill is f'vH!m:tp only oncp at the time powpr (In 

!14] +EXT! lE,xtt'd Function Select 1) Input 
On(' of \ h .. funet i on 'if'l ect pins. Th is fUllct ion se I eet .i s donp by 
combinatIon with IEXTO] ciS selecting m<lin mode of floppy disk type. 
This progr<lm lnput pln is p\'Hluatp only Oflre at tllp p\lwer on 

[151 -WG (Wl"Itp Gate lnput\ Inpllt 
Input pin fUI' the WRITE r;ATE signal 
tpI'mini'l1 of the systc>m interface. 

I Hi l-llKCHR (j) i sk Changpd FF R('set) r npu t 
Input pin rp[' resetting (Disk Change FF 

Connert 10 the WRITE GATE 

This p.n will connect to 
tl'" JllSK CPA1>(;F RFSET tprminal of the systf~m intf!rface, 

i '7; rVDDj (Pow"r Supply) lnput 
Power' SUUITe terminal for LSI. +5 V 1)(; power wi 11 :lppl ied. 

1181 'SISEL (SIde Sdect input) Input 
Input pin for selecting the side of disk medin. Cfllinect to the 
SIDE SELECT or HEADO terminal of the system intE't'fact'. 

1191 -!)S (Drive Select Input) Input 
lllput pin for drive splect. Ready to connect to thE' one of thE' DRIVE 
SELECT n terminal of the system interface by using jumper connector. 

1201 DIM (Direction Select) Input 
Input PHI for direct iOIl selert. Connect to the DIRECTION terminal of 
'I\<> ,ystem ll.terface. 

i~l'l STEl' (Stpp Pulse Input) Input 
Input pin for rpcPlving il step puIsI' signal. Connpct to the STEP 
JE'rmlnal of the system interface 

r221S(,Hll (Splert Gap of Head) Input 
OnE' of thE' function spj"ct. pins. This pill is used for mainly to 
a<~.J LIS t 1I1g de J ayed time cons tant of erase ['eild/wr ite gap, 

[2JI LPTYPE (Low Power Type Selection) Input 
On .. of the> funct] otJ se I pr;t pins. TIllS PIll is u.sed f{)r main 1 y to se lect 
SPEC I/IL LOW POWFP typP. 

124] +AUTORZ ,(Aut('matic Rf!turn to Zero Select) input 
OnE' of the flll1ction select pins. This pin is Ilsed [or mainly to s Ject 
alltomn.tir J'f'turn to zero functIon, 

[25] +RWPWR (Read/Write Circuit Power Control) Output 
f'owpr '-'dve contl'oi signal for ·J2 V read/write r;ircuit power pply. 
An active High signill appears in this plll when the system nep(lS >12 V 
powpr snpply for read/write circuit. 
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TOSHIBA INTEGRATED CIRCUIT 
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/26J +Si.fPS (Step Motor Power Save) Output 
Tllis pin wi Jibe activated to High level when the system cut off the 
+12 V power supply 10 stepping molor. 

[27] +MORTEN (Spindle Motor Enable Control) Output 
This pin will be activated to high level when the system need spindle 
motor rotating. The sPJTldl(~ motor will be contI'ol led not only by the 
I-MTHON] input but also by diskette chucking instantaneous operation. 

[28] +SWFLTN (Switch Filter Control) Output 
This pin wi II be activated when the track posit ion is inner (larger') 
than 44 t.rack(at 80 track mode). ThIs signal is used for changing AC 
chal'acteristic of read ampl if'ier 01' reducing write current of write 
ampJifier. 

[29J .PHASE1 (Step Motor Phase 1) Output 
This pin shows step motor 0 1 output. 

[30J +PHASE2 (Step Motor Phase 2) Output 
This pin shows step motor 0 2 output. 

[31] +PWRON (Step Motor Power Control) Output 
This pin will bE' activated to high level when the system need power' 
supplies for operation of head moving mechanism. 

[32]cLEDSCN (LED Scan Output ) Output 
This pin used for current limiting of sensor LE1) lamp ( especially 
DISK IN SENSOR), If the system is in the standby mode, this pin wi II be 
in a scan mode so as to eliminate currellt consumption through the LED 
lamp. 

[33] +DSKCliG (Disk ChitIlgp(j FF Output) Output 
The ,systpm interface pin. Connect to the (DISK CHANGED) termina 1 of 
system interface, via open co J ] ectoT' invert ing buffer. 

[34] ~WP (Write Protected) Output 
Thp system interface pin. Connect to the (WHITE PROTECTED) terminal of 
system interface via open ('oll(~ctor inverting buffer. 

[35] +JNDEX (Index Pulse) Output 
The system interfact, pin. Connect to trIP. (INDEX PULSE) terminaJ of 
system interface via open collector inverting buffer. 

[36] ,'fRACKO (Track 00 Signal) Output 
The system interface pin. COllncct to thl' (TI,ACK 00) termina I of system 
interface vi~ open collector inverting buffer. 

[37) +/mAIJY (Disk Heady) Output 
The syst.em interface pin. Connect to the (READY) terminal of systpm 
interface via open collector inverting buffer. 
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[38] [VSS] (GND) Input 
The LSI system ground terminal. 

139] [VDD](Power Supply) Input 
Power source termindJ for LSI. +5 V DC power will applied. 

[40] +WPSNS (Write Protect Sensor) Input 
Photo sensor input pjn. To apply a High level signal when the diskette 
is wrute protected. 

[41] -TZSNS (Track Zero Sensor) Input 
Photo sensor input pin. To apply a Low level signal when the head is on 
the 0 track position. 

[42] -DISNS (Disk In Sensor) Input 
Photo sensor input pin. To apply a Low level signal when a disk media 
is mounted in the drive. 

[43) +IXSNS (Index Sensor) Input 
Photo sensor input pin. To apply an active pulse signal derived from 
diskette index hole. 

[44] -TWSTEP (Two Step Mode) Input 
One of the function select pins. This program input is used for mainly 
select 2-step mode. At the 2-step mode, LSI drives double phase in each 
step pulse input from system interface. 
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3. FLOPPY DISK SYSTEM 

3.1 Syste. Configuration 
Figure 3.1 shows the situation of FDMC in a FDD(=Floppy Disk Drive). 
TC8602F receives control signal from host system through system 
interface terminals, and executes digital control in the drive. The 
analogue signals are processed to/from R/W IC, however, the FDMC 
controls both WRITE ENABLE and ERASE ENABLE precisely. An FDD has many 
electromechanical equipment, such as, stepping motor for head posi­
tioning, spindle motor for media rotation, solenoid for head loading 
etc. The FDMC moni tors these si tuation and generates control signa Is 
precisely. 

Read data 

Write data E:r~se 9gnal 

t--t--t--t- Write gate 

IN USE 

9 - Head select 
'"- Erase control 
~ SWitch filter 

~~ ~~'-----

~~-L-L-L-Ll-~~~ac~k~O~O~ ____ ~ 
I-'0,-P_'V.=.E --cS.=.E-=-L ______ J---j Disk-in 

>'IRITE GATE 
Wflte protect 

SIDE ONE SEL 
Index pulse 

OIREr:TiON 
, DM( 

TC8602F LED-on 
---t==~+~ -------O-R+-t-P- G--STEP 

READY 

INDEX 
WRITE PROTECT 

OSK CHANGE 

TRACk 0 

Power save 
Stepping 

f-Ph_" __ :)"'-,-O _____ -l motor 
phase 1 driver 

f-----------l IC 

DD Motor 

controller 
lA7715P 

TA7?b2P F 

I I TA774')P F 
Motor-on 

L_~ __ L-_~--=-_=__~-+----iMOTOR ON 
. _ Control PCB Motor PCB 

3.2 Operation Su.mary 
There are two type of operation in a FDD which is controlled by FDMC 
LSI TC8602F. These are initialization and norma] operation. The 
initial ization process consist of electrical setup and mechanical 
setup. In the electrical setup, the TC8602F reads program input and 
sets operation mode required. In the mechanical setup, the TC8602F 
reca]ibrates head positioning by moving toward track 0 (outer) and 
detects TRACK 0 SENSOR ON so as to reset the internal track monitoring 
counter in the CPU. In the norma 1 operation, TC8602F works as 
follows. 

o Updating phase output of stepping motor according to the STEP PULSE 
from system jnterface. 

o Generating READY STATUS by testing the time interva 1 of INDEX PULSE 
which comes from spindle motor. 

o Erase gatp signal generatjon by detecting WRITE GATE signal from system 
interface. 
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WRIT!: DATA 0------------
1-----------: 

HFAD DATA .. --,---- _~_<~,-l----I ':4J 
'- ,,---I- .-----: , D~:.!) T 

C}--- '-l,l'CO<::- ---~~ m,0Y 

,-, ,-'Ie ._-, :lG 11''''''"0 
I..-.C---------~----1 . nne, 

! ~--1 ! Hili HEAD 
RWP~R ~-----I i-R ./WJ-Cl I_-il 

'I'IT" I 12 i>J- ] t==t : 
\, ,f. r-~ --I ~=unJ 

[RAS[ P-4:;-v----1 I 
ill:ADO lJ.a ____ l[ '------' f-r'~ I 0' mOmiiTE =-U 
SWP" . 2R : A~AI.ocUI: C!RCI:iT L r ------- -1 i I ~ ______________ _J 

READY 

TRACI\O 

! 

+5V +\ 2, 
-r 
! STEPP I NG MOTOR 

S T L ? 

'l\ITlIii ON 

TWSTEP 
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4. FUNCTIONAL DESCRIPTION 

4.1 Floppy Model Selection 
TC8602F has spven pillS for funcUon sp]ecUon ( such as [EXTuL [EXT1]. 
[HDMOIlE]. [-TWSTEP], lAUTORZ], [-SPSEEK]. [-SGHIlJ ). Five pins 
([EXTOJ,[EXT1].[AllTORZ],[·-SGHDj and ['SPSEEKJ) of ~hat are evaluated 
only once after LSI power was on. 
Table 4.1<1 shows the way of fUllction seJ ect- !EXTOjand[EXT1] are used 
for deciding model groups, al so [-HDMODE] and [-·TWSTEP J art' used for 
dividing each models. 

Table 4.1a Operation Mode of FDMC 

_ ! _____ i ________ 1 __ . ____ 1 ,I 

!EXTIIEXTOIHDMODEiTWSTEP! FDD MODEL iMODEJ,:SPINOLEIROTATEiPHASE IPHASEI 
I I I I( llnformat volume)! MODEiROTATE i ! !TPI rate I 
L-......L........~......L.. __ ~ ___ *J_L~2, *3 i~e I rpm i "'4 1 *5 mS I 
iHIGHIHIGHI HIGH i IIIGII IIM/500K or IM/1.6M! 1M :300/3601 :{OO 11/135 3.0 
IIIIGHiHTGHI HIGH! LOW !IM/500K 1500K! 300 30() [2/67.51 3.0 
IIIIGHiHIGHI LOW HIGII IIM/1 6M !1.6M 1300/3601360 11/135 1 3.0 
U!HilIl.!!LGJ!LLOW LOW -L. -.l. __ ",;<OO/360! 360 12;67.5L;LQ.,j 
IIIIGHILOW i HIGII IIIGH 11M/500K ! 1M 300! 300 12/135! 3.0 
jlllGH!LOW j IIIGII LOW i1M/500K 1500K I 300 300 14/67.51 3.0 
!HIGHjLOW ! LOW i HIGH lM/500K i 1~1 300 I 300 12/135! 3.0 
! HIGH! LO\~Lj LOLLLOW 11M/500K ~Q1S __ L 300 ~Q.........L4/67. 5 i 3.0 
iLOW IHHill1 IIIGH ! HIGH 1M/2M 01' IM/1.6M I 1M 1300/360i 300 12/135 i 3.0 
ILOW illIGHI IIIGH I LOW 11M/2M or IM/l.6M I 1M i300/3601 300 12/135 I 3.0 
ILOW IHIGHI LOW I HIGH 11M/2M i 2M I 300 ! 300 j2/135 3.0 
! LOW.....llUGtJ.LLO~l!.Q!L...L.!!1L~ _____ .......1..L..2r.L.L100/3601 ;{BO 12/135 3.0 
JLOW [LOW I tWiH HIGH 11M/2M or IM/l.6M ! 1M 1300/:l60[ 300 [2/135 i 1.5 
jLOW iLOW I HIGH I LOW 11M/2M or 1M/l.BM 1 1M j300/360! 300 i2/135 1.5 
iLOW .LOW i LOW i !lJ(it! 11M/2M 2M 300 i 300 :2/135 1.5 
l.1.Q.\LlLOI.LLLOW __ LLOW-..L]M/ J .£~ _______ J.J_:.....~300/36Q I 360 i 2/135 1.5 

[Not,,] 
*1 

*2 

*3 

*4 

*5 

IM/500K means i:l type of floppy disk drive that can be modified 
50 OK byte type or 1M byte type in using same mechanism. 

2M/1.6M means a tyP!' of floppy disk drive that can be modified 
1.6M byte type or 1M byte type jn usjng same mechanism. 

2M/1.6M means a type of floppy disk drive that can be modified 
1.6M bytt' type or 2M byte type in usjng same mechanism. 2M byte 
drive means i:l type of floppy disk drive which has 500Kbps transfer 
rate in 300rpm media roti:ltioll. 

Thpse val ues mean the avai lable rotation speed of spind le motor. 

These values shows the relation between a track densltyand phase 
shift in the stepping motor. For exarnpl e. 2/135 means that 1 track 
movement in 135TPl is done by 2 philse shift of :;teprdng motor. In 
this mode, the TC8602F will a\ltomatica_~ ly gen,"ratr.' sfOcond phase 
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shift ,-01' LUIT('Ct OPl'l',lt iun Th.> phase rat" mf~ans the lime 
constant for tile delay timf! l)ptwf;PTI firsl phas" shift and second 
lJhast~ shift. 

The TC8602F is able to ad,iust the <~T'asc df'lay timp const<lflt for correct 
erase pattern through a tUfllwl eJ'as(~ magnetic f'(~;jd/wJ·jte h<',1(1 Sf)m" 
of the c!riv(! mudl'l will p{'rform full compatihle r£',Hi'writl' Olwrdtioll 
using same hedd in the difft>rent models. Table 4.1H shows variolls 
('rdS£' dplay time constanL ill each motif!l. 

Table 4.1b Erase Detay Timing_ of._ Various Drive Mode 

i 
1 ______ 1 ___ . ___ i ______ : ___ -' _____ ! __ . __ i ROTATE i III SK i ON--lJELAY I OFFlJELAY 1 GAP 
iEXTl, EXTO IHDMODEiTWSTEPISGHD: i 

1 SPEED , VOLUME! TIME TIME LENGTH! 
rpm MODEL uSEC i uSEe: um ! 

L-~-1-__ ..l ____ ~ __ 1-___ l _--L _______ l ______ ~ __ .J 
IHIGHIHIGH' HIGli HIGH ,BIUHi 300 11Mbyte 420- 44411064-10881 700 I 
:HIGHiHIGHi HIGH HIGH ILOW 1 300 11Mbyte 324- ~~481 920- 944! 600 I 
,HIGH(HIGHI HIGH LOW !HIGHI 300 ~500Kbyte 420 44411064108Si 700 
! HIGH 1 HIGH I HIGH LOW ! LOW i 300 : 500Kbyt e i :,2-1 3481 920 9..14 I (l00 
: HIGH! HIGH ~ LOW HIGH! HIGH: 360 i 1. 6Mbyt e: 18CJ 204, 520-- S44 i 400 
i HIGH! HIGH i LOW 'HIGH I LOW I 360 ! l. 6Mbyte I 180- 204 i 520- 544 I 400 
IHIGHIHIGHI LOW I LOW !HIGHi 360 ****** ]80 204[ 520 544, 40n i 
iHIGI:L'!UQ!!Ll&~-.Ll:Q~L_l1Q~60 ****** 180 2Q:!.L..:,)2L ___ ~~-=!QQ.j 
fLOW iLOW HIGH i HIGII ,HIGHI 300 j IMbyte 420 444!1064-10881 7001 
LOW !LOW HIGH I HIGH iLOW I 300 IMbyte I 324- 3481 920- 944! 600 

,LOW :LOW HIGH LOW IHIGHI 300 !500Kbyte, 420- 444!10(l4-10S8! 700 
I LOW : LOW HIGH LOW i LOW I 300 I 500Kbyte I 324 - :l481 920 944 i 600 
JLOW iLOW LOW HIGH IIlIGH: 300 ! IMbyte I 420- 444!1064-108Sj 700 
fLOW lLOW LOW HIGII !LOW I 300 ! IMbyte I 324- 3481920- 944! 600 
ILOW ILOW LOW I LOW IIIIGHI 300 ;500Kbytej 420- 4441]064-1088! 700 I 
I LOW 1 LOW LOW LO~_l1Q!'LL2QO~OKbyte 1 3.?_L __ ~~!ll. 920- 94!L_"'£>'()_Q..J 
iHIGHIHIGH! HIGII HIGH !HIGHI :~OO IMbyte! 100- 1241 696- 720j 300 
iHIGHIHIGHI HIGH HIGH ILOW I 300 IMbyte 148- 172! 728- 7521 350 
IIIIGHIHIGHI HIGH LOW IHIGHj 300 IMbyte H8 1721 728- 7521 350 
JHIGHIHIGHI HIGH LOW ILOW j 300 IMbyte 164- 188! 760 7841 400 
IHIGHiHIGH! LOW HIGH IHIGHI 300 i 2Mbyte 180 2041 456- 4801 300 
IHIGHjHIGH! LOW HIGH JLOW I 300 i 2Mbyte ! 228- 252j 568- 5921 350 
IHIGHIHIGHi LOW 1 LOW IHIGHj 360 I] .6Mbytel 148-- 172i 456 4801 350! 
l.1:!lGH 1 HIGl[L!&W._~ ___ lLOW l... ___ 160 _.Jl.~M\l~~i _1,80- ~:!l2.?Q:... 5!~_400_.1 

!LOW !LOW I HIGH I HIGH IHIGH! 300 I IMbyte [ IOO- 1241 696- 7201 300 
!LOW ILOW HIGH HIGH ILOW I 300 I IMbyte 148- 1721728- 7521 350 
ILOW ILOW HIGH! LOW IHIGHI :~oo 1 1Mbyt.e 148- 172j 728- 7521 350 
ILOW ILOW HIGH LOW (LOW 1 300 IMbyte 164 188; 760- 7841 400 
JLOW ILOW LOW HIGH IHIGH! 300 2Mbyte 180 2041456- 4801 300 
ILOW ILOW LOW HIGH ILOW 1 300 2Mbyte 228- 2521 5(l8- 5921 350 
ILOW JLOW I LOW I LOW IHIGIII 360 !1.6Mbytei 148-- 1721456- 41101 350 I 
Thaw I LClJL.LUlL_LLOW ____ ~L __ )i)JL_J t'-6M\!Y~!:!.U£L..J.Q±l220--21~L_~Q.J 
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4.2 Miscellaneous Functions 

o Automatic Return to Zero Function & Special Seek 
The d,!\'om3tlc return \0 zer'o functiu;l is a klnG of initlal1zing 
aperdt ion WlllCh performs recalibratlon of track pOSItion. This sequence 
IS divided two P,~l'ts th,lt IS, power' on step in and i''"tuI'n tG Zen) seek, 

1n the POl'ipr on st"p ln, at first, the status ef TRACK 0 IS evaluated, 
If it is activ,.. (ACTIVe: mealls that I ~TZSNS] pic, IS Low level and 
stpppjng m(llor philst· ,S 1 i j t' 01~02oljjgh lev<'1!, thpn FDMC f'xeeutes 
,nner set'k step by ~tt'p unt.t I TRACK 0 is ',Oil ,It'tl",". TIllS step 
oper,Hlon W1 11 be done 48 steps at maximum. Tlw pilase rate of each step 
1 s decided by lhe progr'am cond i t iOl, i,(', 1 5mS or 3.0mS After' 
detecting TRACK 0 IS non active, even jf before first tIme of st~pping 
ope['aUon. FDMC goes tu next prucpdul'e( retU['fl to zero seek) after 
waiting 15 mS settling time for head ussembly. 

1 nth ere l urn to ;0 (' [' I) see k, F D M C ex eel( t t'" 0 1I t e [' s '" p K I) P P l' d t lOll II n til 
n,ACK 0 status will be actIve, This st"pping OjH'I',ition wll] be done 400 
phase shift ill m"XlmulU, After 400 phase ShIft IS done l'ilthout Tr<ACK 0 
detection, FDMC goes to n"xt procedure, 

Tht' power on step in sequence is for the safe operation III such a drIve 
thilt has elastic carrictg(' stopper at thl! t['drk zero posit lOll, ;'0 as to 
keep precisloness aVOIdIng mechanical collision. But using slich 
mechanism causes wrong truck recallbrating, in case that h"ud is 
located outer track 0 ( -lor '-2 track) position, In that drives, 
actual track 0 pOSItion is defined ,tS a track which is th" first 0 
track found scanning from inner direction. With this manner', FDMC 
Il('Ver misplace tl'ack 0, "ven if start dt negative track position by the 
residue of for'mel stallls elf disk drive. 

TfJP speeldl seek is a lunc1Jllll Utat P0;,lPOIlPb t.hp l'<'c,dibl'ate functIon 
at power on time. so as to avoid rush current through the all dr'l ves by 
doing the recalibrate operation. This function is suitabl" for battery 
operation type per'sonal comput"r, If this fUllctlon is se leeted, the 
FDMC do nothing when the powpr is on. But the FDMC memorized the status 
for executing specIal seek operatIon when the FDMC receives first step 
pulsp. In that case, when the FDMC r"ceives first step pulse after 
power is up, the FDMC examines TRACK 0 status and if it IS active ( 
ACTIVE means on track 0 ), the FDMC transfer motor phase towdrd Inner 
direction even if [DIR) input was outer slo'ek, ThlS Oplo'ratloll will 
continue until d"tecting nOli track 0 in each operation. This function 
is same as the step in sequence in the automat ic retur'n to zero, And 
because of the first step puis" applied for disk drive is outer 
direction issued by floppy disk controller, the recalibrate operation 
completes prpcisely. 

In addiUonally these operation IS decided by the situation whether a 
diskette(disk media) is in the dnve or not, so as to avoid scratching 
some mechanical parts by moving head assembly without diskette. 
Table 4.2a shows this condi t ions, 
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Table 4. 2a The ConcH t ion of _AUTORZ. and ~PSEEK Operation 

,ACTOR/. SI'SI'.El< ,\ut<l%J tIC Hpt IlI'n t () Zt'I" SPf'C i ,11 'SI'P" 

-' -------------_ .... - - - .------ -- ---
--1LLQ!L_.-.tlJ.GH .CI)I:~'r~~!j_t.I(l..I2;j.L!'x~5-:IJ~ I_QI; __ !!~ (~~'-'L'I!t 1011 __ • 

_lll.~lL ~_l;.Q~. __ . __ Wtljl,~IJLJ.:l]!,_U!.s~ .Jr). __ , Jl" __ ~'.YT~I_t.I..r'P_. Note 
__ J..QW ___ _ l! U~H _;EX~'(:ll~_('_).L.2_i.~~ i:' 'II 'll I ()lld i t I Oil ~ut" 2 
_ ~IJW 

;"ote I 

"Xt.'('\J'lI('P 

Whf-'tbp-r dlSk me'ild is in ur rUJt :s tlx.Irr.JPet~ t\l~fl\:'p ~Xf\\....lIt ltte: 

automatIc retuI'D to zprfl ~'('''k. 11 dl~k Ie.... 111. '!)~'Il f'XP('utlng 

automJtH' retu!'1l to le,'l' seek, If dIsk IS 11:)1 "', til .. FD"II' 
wa j t s U Il t 1 J ins p r t jon n f t h (' d i c; k put t 1 n t{ () f ~ f'" t' ( 11 t 1 ()II () f 
alltomatlc [,pturn to ZPt<' qpl'k <1nd othp!, Illlti.-,ilZing 
opt' PI t I on 

;-<otf' 2' l>ih"th,'!' disk mpdla is 111 r)r not,s C'xamillf'd [,r-('orp t-'~f'C\Jtillg 

automat Ie ['f'tu['n \ 0 ZE'l'O sppk 'f disk In. t IlPll ex~':u t ing 
a H to m;1 t j C r- P. t 11 r Jl ! 0 7 (' r () s P f' K . ltd 1 s 1-; i" 11 (l t i" t h p F 1) ~1( 

gives liP [['om execut ill~ ,1utomJc tl' I'l->tul'n t" ";<';") and "pi,"'! 
sPt-'clal 81'.>1< j\JlJ('tlUIl for fIllll],P 

o Autoaatic Disk Media Chucking Function 
Thl' HlMC has a func:t 1('011 ~hat ]'otrltp<.; "1'1I1(j II' '!lotn!' 1Ilstallta""UllS Iy whpil 
disk IS iIlSP['tf'd, so "s to gE't I'Ol'rpc t chUt;kl"g nf disk!'1 ty holding 
mpchanism, Th(' "pint! I., motn]' rotat '011 SIlStdlll<; lint i 1 ript""t illg 'ntf']"I" i 
READY Ol' tIl I Ollt-' spcond pa~<;t'd 

o Low Power FDD Support Function 
Thp FUMC has a fUllct ion ~hdl ,'] iminat ps t'l(' POWI'I curtsllmpt i('n of tilp 
disk drive. That IS, stepplltg ~I"'"" POW"'!' SdVl'lg control, 
rE'calibration of stpp mlltor positionIng <lftf'I' pow.", SO\'(" ~f'Il~OI' LED 

(Llght Emitting Iliode) powpr S?,Vln" in stdnd'by mo,].' , ['PLillr'tioll e,f 
rf'acifwrite circun pow .. r cOllSlImpt i~)n 

The stand-by modp IS defined buch sldtp that rl floppy disk drlvP 
receivps no active DR1VE SELECT ilnd no act iv(' MOTOR O!'; signa l. Tll,' 
stepping motor is controllf'd by fOUl' PlllS i p r+PWRur-;], [+SMf'Sj, 
l+PHASElj. [I-PHASE2], Th!' phasp ('ontro1 outputs an' IIsf'd witii [·SM1",i 

to control a driver IC' WI/E'll systpm IlI'l'd hIgh til'ivp ':lIr'l"~Il' to (11'1 V II'" 
stepping motor (I;sua]]y applying '12Volts DC), tlIp I-+SMPSi ()utPllt I~ 

llE'gdtl"d, And aflpt' ~~Om~ I),\S<;P<1 wi'hnut l)f'W ul'dalllll; of steppIng motnr 
phasE', the I"SMPSj output is a,'t lV<itC'tl so as to dpCI'f'asp stf'ppillg motor 
current (Usually applying <;V('lt~ Dc') 
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The [+PWRON] pin is more effpctivp in a stand-by mode. In the stand-by 
mode, the FllMC negates [+PWRON] so as to cut off the whole power fed 
illto lh,) stepping motol'. By using this method, some stepping motol' wi 11 
lose acr:lIracy of the pusitioning inside thf' motor phase. Against this 
phpnomenun, the FOMe nega tes [+SMPS] and acti va tes (+PWRON] whenever 
hring bar;k from stand-by mode. And if it is programed, extra 
t,pcaliht'atip~ opel'ation is available. 

This funclioll is splerted by programming [+LPTVPE] Plll as a high level 
with condi! inn of [EXTl] and (EXTO]. Table 4.2b shows this selection. 

Table 4.2b The Condition of LPTYPE Selection 

,EXT! EXTO' Thp funct.ion when [-LPTVPE] is Low If've]. 

Additional recalibration is done. 
lIlGH i Hl(;111 

Inner and outer seek after stand-by mode. 

,HIGH!LOW I 

'--___ ~_. __ J A temporary rotaUon of spindle motor is done 
LOW !HIGH, 

after the LSI power is on. 
: LOW I ['oW ! 
'--_ .. __ L ___ .J ________ . ___ .. _______________ .. 

Thp power contt'ol of ['ead/wI'ite eil'cuit is done through (RWPWR] pin. Of 
roorsp, this pin is negated during sland-by mode, additional negation 
IS dOlw, that is, negdtion after spindle motor in stal'ting period, and 
"("gat ion after track seek operation. 
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4.3 Control Functions 

4.3.1 Stepping Motor Control 

The stepping motor is of 2 phase driving type. and FDMC outputs edeh 
positive phase signal i.e. [PHASEl] , [PHASE2]. The internal circuit in 
the FDMC is sampling [-DIH] and [-STEP] by an edge detector circuit and 
interrupts to the CPU to identify it. 
Beside with phase outputs, the FDMC controls [+SMPS] terminal, so as to 
reduce idling current during head positioner is stable states. 

-DIR 

-STEP U I U I U 

TRACK NO. I I I I 
PHASEl 

PHASE2 
tAil 

+ St.IP S 
2phase/ltrack mode L 

Fig. 4.3.1 Step Pulse Signal Timing 

Table 4.3.1 Step Pulse Drive Tiaing 

MIN: TYP , MAX 'UNIT' ~ ___ ~ __ . __ L. ____ . . ..l_ .. __ ~ 

tAA Step to Phase Shift Time 180 ~20 I us I 

tAB S.M.Motor Power Save Time 28 __ -L~~~ ____ ~i __ ~33~~J 
tAC Second Phase Starting Delay 2.7 I 3.2 I mu Note 
tAD Set Up Time for direction 200 I i ns I 
tAE Hold Time for direction 200 

Note 1: Step Rate;3.0ms 
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4.3.2 Ready Timing Control 

o 

The reiHly conti i U on is produced by examining index pulse interval that 
is input from [ilXSNS] pin. 

Ready on condltion Two times 
detected. 

of valid interval index pulse is 
under the condition that disk media 

is in and spindle motor is on states. 

o Rf'iHly off condi t ion : 1. When disk media i~ out or ~pindle motor is 
disable 

IXSNS 

2. When no index pulse is input within a 
specified time. 

3. When index pulses are continuously input 5 
times at a shorter interval than the specified 
interval. 

o The ~pecified interval times are shown below. 

Spindle Rotation ! Valid Index Interval 

300 rpm 162·· 238 ms 

360 rpm 129 - 204 ms 

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

o Index pulses that are input at an interval below several 
uS(mlcro second) are ignored. 

o READY signal is output at the (+READY] pin when (-OS] is Low 
leve 1. 

READY 

Fig.4.3.2 Ready Timing 

Table 4.3.2 Ready Ti.ing 

.i>YMli9J·1 ITEM ~ULL-,T,-,Y",:P.-l..-,M':".A.!!X,--,I-",U~N,,-IT~I 
L..!B~L-LINDEX Sensor to READY I 0.2 I 0.8 2.5 I mu 
:_1 ~INDEX Sensor l2.. NOLHEADY i 0.2 i 0.8 2.5 I ms I 
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4.3.3 Disk Change uutput Control 

The FDMC has a built-ill disk change Itonll,p' FF fur judgillg pxchallgp of 
disk medic!, This FF status is OUlput at the r +I)SKCHCJ PIll WflPll [DS] 
pin is Low level. 

-DS 

-DI\CHR ~ 
I -DISNS 

t CA - >i i'E-

// I nternal Si~nal 
._J~---------r-----

1 I, 
t ' 
CBc~ r< 

tDSKCHG 

Fig.4.3.3_ Disk Change_Output_Timing 

Table 4.3.3 Disk Change Output Tiaing 

I SYMBOL i ITEM I M~TYI'_LMAL_lJJl'!D~, 
tCA I DKCHRS to DSKCIlG off._~ _______ 0_ Sl. ~ __ 2'_~.~._n~~ __ i 
tCB I DISNS to DSKCHG on 1 .--l..J)..JL.l. 2.5 ! msj Notp 

___ ,--"D,-,-lc::.S~N:S to DSKCHG on 2 J.JLQ-,1.lJL-,_~s_., Notp 2 

Note 1: [DS1~Low or [- MOTRONjLow 
Note 2: Stand-by Mode 
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5. ELECTRICAL CHARACTERISTICS 

5.1 Absolute Maximum Rating 
VSS = ov (GND) 

L SYMBOL 
VDD 

_---"'_-'-T __ E ~.'--_______ _ .L ___ R A T I N G . __ l!!BlIJ 
Supply Voltage - 0.5 H.5 V I 

Input Voltage 0.5 VDll+0.5 V 
I 

--' 
Output Voltage 0.5 VDD+0.5 V 1 

Tstg I Storage Temperature 0 1 
~ ___ L __ ~ ___ ~t? -.U 

Topr i Operating Temperature ! 0 1 
....:"ZQ ______ L-.U 

Output Current each terminal 1 Output group 1 :: 3 1 mA 1 
_________ J ______________ L---.J 

Iout2 Output CurreIlt each terminal ! Output group 2 :J:. 6 1 rnA I 

PD I Power Dissjpation 300 
L ______ l ________________________________ --L ___ _ 

Note; If LSI is used above the maximum r'dtings. permanent destr'uction 
of LSI can resu 1 t. In addi tion. it is desit'able to use LSI for 
normal operation under the recommended conditions. !f these condi­
tions ar'e exceeded. reliabil ity of LSI may be advet'sely affected. 

Output group 1 
[+RWPWR]. [-+SMPS]. [+MOTREN]. [+SWFLTR]. [PHASE]). [PHASE2J, 
[ e!'WRON]. [+LEDSCN). 

Output group 2 
[XOlJT]. [+IlSOUT). [-+IIDO). [+ERA]. [+WEJ, [+DSKCIIGJ, [+WP). 
[-<INDEX). [+TRKOO]. [tREADY}_ 

5.2 Recom.ended Operating Conditions 

VDD ~ 5.0V. VSS OV 

_J11llilMAX I UN IT J 
1-301 701 a 1 

Suppl y Voltage 

CJock Frequency 
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5.3 DC Characteristics 
VOO ~ 5.0V, VSS OV, Topr~30 to 70 0 C 

-----,-" --".-.~---~----. -.------------~ 
~YMBO~.1;...' -,Eo:...' ...:.M'---___ _ C ° N 0 I T I 0 N MINI TYPI MAXIUNITI 
I VHS1 ! Hysteresis Width (1) Input t.erminal group 1 0.2i 0.61 I V I 
I I I 
I VHS2 I Hysteresis Width (2) Input. t.erminal group 2 0.61 0.81 V 

I I 1 ..J 
IIH1 I Input High current (1) 

! IILI I Input Low current (1) 

L-.....-L 
I lIN 1 Input Current (2) 
L I 
I VIHI I Input. High Volt.age (1) 
I 
1 VILI Input Low Voltage (1) 
L-.....~ ________________ ~ 
I VIH2 Input High Volt.age (2) I 
L..... I 

VIL2 Input Low Voltage (2) I 

Input 

Input. 

CMOS 

Input 

Input. 

Input 

Input 

with pull 

with pull 

input. gate 

t.erminal 

t.erminal 

terminal 

terminal 

up deviCej -201 201 uA I 
i I 1 

up devicel-1001 - 20 1 uA 
I i I 
'--_~_-.L.-.. 

-201 i 201 uA 
..1 

group 1 2.11 VOO! V 
J...._-L j 

group I 0.01 i 0.61 V 
_ L -----J.--

group 2 2.81 : VOOI V 

--'- .---'--
group 2 I 0.0 1. 0 I V 

'. __ .J. __ -L-_-.-! 
Input High Voltage (3 I Input terminal group 3 3.5: I VODi V 

L ____ ~~~I- ~_~I_~ 
I VIL3 I Input Low Voltage (3) I Input terminal group 3 I 0.0, i 1.51 V I 
~.~ ____ .. .L...... _______ . _____________ : __ .. _-'- __ ....J.------L..--J 
I IOH1 Output High Current(l) I VOH=4.6V Output group 1 I :-2.01 rnA 
I -.l__ ________ i 
i lOLl Output Low Current (1) I VOL~O. 4V Output group 1 i 2.0 i .. - I rnA 

Output High Current 2 VOH~4.6V Output group 

Output Low Current (2) VOL=0.4V Output group 2 3.0i -. 1 rnA 

Power Consumption i ---- 2.0, 4.01 rnA i 
'--___ ~'_ ____ ._. ____________ .L. _____ ._._. __ ••••••• 

Input terminal wit.h pull up devices. 
[-EXTOj,[-EXTlj, [-HOLDl 

Input terminal group 1 

...... _._. L __ L __ :_~: 

[-EXTO],[-EXTl], [·WG],[ DKCHRS], [STSEL],[IlSl,[-DIRj, [-STEP], 
[-SGHDl. [-TWSTEPl. [-HOMODEl. [-MOTRONl. [-SPSEEKJ 

Input terminal group 2 
[-CLR], [-WPSNS], r· TZSNS J. [. DISNS]. [n XSNS j 

Input t.erminal group 3 
[+TEST]. [XIN], [·/lOLD], [-LPTYPEj, [+AUTORZl 

Out.put group 1 
[+RWPWRl. [+SMPS], [-tMOTREN], [+SWFLTR], [PHASE1], [PHASE2], 
r +PWRON 1. [+LEOSCN]. 

Output group 2 
[XOUT]. [-t])SOUT], [dIDO], [.ERA], [+WE], [+IlSKCHG], [tWP]' 
[+ INDEX], [iTRKOO]. r +HEADY]. 
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5.4~~ Characteristics 

Unless other'wise l1oticed, Ta~Ooc to 70°C, VOO ~, 5.0 ' O.5V 

5.4.1 Pulse Width 

12Y..l"1!lJl~L .1_I_ll __ .~ _______ . _ __ ... ____ . _______ ......:. __ M.UiLIY.!>L~.8,1( 1.1l~I T J 
tWSP ! Step Pulse Width i BOO! ! nS 
~~_~_ .. _~. ______ ._. _____________ ~ _____ .l __ .~_~j_ , ___ .--.:. __ ._. __ ~ i. ___ ____ ; 

5.4.2 Transmission Delay Characteristics 

l2.Y.:.tI!tl.QJ.:.c __ LLLr.L _ __. _____________________ ._......Ll.ul'J.J....J:Y!.'.L_~_l1lUill!!1J 
tWEH WrIte (iaU' Fall.> WI'ite Enable Rise I I 2001 nS I 

. - .1 _____ .. 1. .. ____ .L _____ L._ 
: tWEL i Write Gate Risp,> Write EnabJp Fall I i 200 1 nS 
:... ___ -----L ______ ~_ . ______ • _______ . _____________ . ________ ~ ~l _____ L ___ ~ ___ l _____ ._J ______ J 

tIFH -OS Fall -> +DSOUT Rize I 
-> +DSKCHG Rize i 
-> ,WP Rize - I 200i nS 

.> ,INDEX Rize : I 

L ___________ L __ . _____ ~ ______ ~ ___ ,. __ _ _.~-_~__ + REAQ~-.R!.ze ___ ---.L ____ L ____ l ____ L. ___ J 
tIFL -J)S R1ZP > +DSOlJT Fall 

-> +USKCHG Fall 
> > WI' Fa 11 200 I nS 

.> t [NDEX Fal I i I 
',_. ____ . .:. ______ . ______ ._:..>. ___ +,BEAl!L_.1::.<.!.lL _______ ..L_ . .......i. ___ ....l.......... _ .. L ____ j 
I tHDH I -SISEL Rize -> .HEADO Rize 1 200! nS 
~ ___ ...L~ __ • ____________ .. ______________ • ___ -L-----.L ___ I ____ .L..._...J 

tH[)L -S[SEL Fall - > .HEADO Fall I 20 0 l nS 

'----- -- '--- -.. _---,- __ .. ~i __ ~i __ .L--.L ___ J 
tSNH rIXSNS I<ize > " I NllEX ;Uze I 

I I 
, 200 1 nS 

, 

! 

L............_c __ \fI'''!\_'i....J:~!.lL ___ ::.:::'_ r .. \fl~. __ ... _ .. R i z f~ .. ____ ~_. __ ..J. ____ ....l ___ . .....L_....J 
tSNL +IXSNS Fdll > dNDEX Fa] Iii 

t 2001 nS I 
L _______ ~'.~!i?....R..l.~f' ____ ..:..~ __ ..2..\\'L .... ___ F<:.I.1.l. __ . ....J... __ .l.._._L __ J---.-J 

tOS , (setup time) DIR from "STEP Fall - I 2001 nS I 
_. __ . __ ~ .. ____ .• ___ '. ____ • __ .. ______________ .. _____ ... _ .. _._ .• ___ ....L.. ___ '---_....l .. _____ .. L ... 

! tlJH (hold time) DIR f,'om "STEI' Fall I 2001 nS i 
~ __ , ___ __'_ ___ ~ __ ••• _____________ • ________ ~_ > ___ ,.~_~._L __ L, _ _.l _____ .J 
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5.4.3 Testing Wave for. 
( VOo = 5.0V ) 
LSTTL Equivalence Input 
Input terminal group 1 

[-EXTO]. [-EXTl]. [-WG]. [-DKCHRS]. [SISEL]. [-OS]. [-OIR). [-STEP]. 
[-SGHD]. [-TWSTEP]. [-HOMODE]. [-MOTRON]. [-SPSEEK] 

5 OV 
2.2V 

X-o 4V 
o OV 

Sensor Input Ter.inals 
Input terminal group 2 

X 
2.0V(VIH) 

O.6V(VII.) 

[-CLR]. [-WPSNS]. [-TZSNS). [-OISNS]. [+IXSNS] 

5.0V 
3.0V 

X-O.SV 
O.OV 

Other Input Ter.inals 
Input terminal group 3 

X 
2.8V(VIID 

l.OV(VIL) 

[+TEST], [XIN). [-HOLD], [-LPTYPE], [+AUTORZ] 

5.0V _-:t-~ __ X,_ 4.6V(VIH) 

O.4V(VIl.) 
O.OV 

-245-



TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA 

5.4.4 Timing Wavefor. 

-STEP 

-WG 

+WE 

-OS 

+WP 
+INOEX 
+TRKOO 

t 11'11 

+OSOUT 
+OSKCHG} 

+REAOY ----------~ 
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WRITE& " rr ERASE 
L-l---_----L..o 

-SIDE) 

HEADO 

WRITE&ERASE 

-SIDE) 

HEADO 

+WPSNS 
-IXSNS 

+WP 
+INDEX 

Stable 
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-DIR 

-STEP 

5.4.5 Testing Terainal Load 

Apllied to CMOS output terminal 

Ie Terminal ~(--I--~" Tester 

30PF 

~ND 
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6. 44 PIN mini FP 

46 

47 

48 

49 
OU 

5] 

:". 

54 

5l 
C,7 

58 

Flat Package 

--r+-- 1 ',,, 
, ~ , 

I' ----j-' 
I 

MJJ'(Y 1 NJ 

I i 

UNIT mm 

-------~ 

30 

29 

2b 

Z7 

/::!-

%C 
~, 

~.; 
t"), 

't1 "" 
c~ 0 ~, 

;--'" ,,' co 
c 

~ rl 

17 

It: 

7 , 

~:I 
9 "0 Ill:::~ ", ~ ! __ .-;: __ -L-

U_+ __ ~ __ ~ 

140,,[:1 
·1 

( l~' 6±() :.s ., 
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