- 1" #%e3eA: :; L>N>ZAGATAr ~  APPARATUS AND METHOD FOR CONTROLLI NG | NHI Bl TI ON
OF DATA WRI TING I N DI SK DRI VE BACKGROUND OF THE | NVENTI ON '
invention relates to a disk drive equi pped with a disk cont wmmmumummﬁmm
controlling reading and witing of data fromand to a di sk, andlsglg{*e
particularly to an apparatus and nethod for controlling the inhibrtion of
data witing in the disk 10 drive. In pagnetic disk drives (HDDs), a head

)
(magnetic head) is used to read and wite data fromand to a dﬂﬂﬂ”WﬂMM“mmmﬁ
recording nmedium. The reading and witing of data using the h
performed by a head 15 anplifi errTir cortT{hendvitiCrona a signal presessi ng
circuit called a read/wite channel. In general, recent read/wite channels
per form di gi t alAPRARFAIUP ANTe S48 THP T af'dFe A QTR O Tl T NG SHNHIBRT TIBGN ndiim
|'i keli hood (PRML) detection. Further, there is a tendency for 20 the
frequency of a BATMARITINESReDIBK tDRIVEad/ wite channel to increase in
accordance with increases in the recording density of magnetic disk drives.
The hi gher the signal frequeB&EKGROINDowET Tile I&VEATIIQQUal ity. In |ight of
this, recent read/wite channels 25 perform conpl ex encodi ng that can
conpensat® for degrath® iRFEIING| Hreenien i ¥§lates atoagnéifk drskedri ve
equi pped with such a - 2 read/wite channel, _the read error ratio is
rather |ow. HovREHEPPRY ntdef %AT% TR Y onftexcer et 1R%a tendency

anot her due. t o B HF o SRR Coe & drei™ (s eacdt SFn Hnly e
oD o o BTGB 0 o sl st Loy atton ke dut
o ool ooy W STEE kSl El y heraatLopn o SRl
amplifiergcircytive.
In magnetic disk drives (HDDs), a head (magnetic
head) is used to read and write data from and to a
disk (magnetic recording medium). The reading and
writing of data using the head is performed by a head
15 amplifier circuit (head IC) via a signal processing
circuit called a read/write channel. In general,
recent read/write channels perform digital signal
processing called partial response maximum likelihood
(PRML) detection. Further, there is a tendency for
20 the frequency of a signal processed by the read/write
channel to increase in accordance with increases in
the recording dénsity of magnetic disk drives. The
higher the signal frequency, the lower the signal
quality. 1In light of this, recent read/write channels
25 perform complex encoding that can compensate for
degradation of signal quality.

In a magnetic disk drive equipped with such a



“finishes, it is necessary to keep asserted a wite gate signal used in the
head anplifier circuit (i.e., keep this signal activated). The wite gate
signal is 15 a signal (wite allowance signal) for allowing data to be
witten to the disk. The |l onger the encoding delay tinme, the nore witing
of data to a subsequent sector is delayed. For exanple, assune that one
sector is of 512 bytes, 20 and the read/ wpite channel needs an encodi ng
delay tinme corresponding to the tine required to wite data of 30 bytes. In
this case, the disk controller needs to keep the wite gate signal asserted
for the tine reqddAd it WHdrthdat acd BhdYdesor afd€1o oLl P thRdg 25 wite
data of one sector (512 bytes). In other words, unless the tinme (encoding
delay tine) reduww.edHowewst t idihcatenedd3y byd ese ) apsesiatf ethone sector
data - 3 is output, the disk controller cannot process data to be
witten to the inext tseciarcy Tier ta nelgmierdalay rioimé hidud | 1o sénofdimhe out put
of one sector data to the start of processing of the next sector data is
called 5 an inter-sectar gamdifierdéelay ot ieckemndereithéordghore eni ng t he
inter-sector gap that occurs due to encoding delay in the read/ wite
channel . 2Jpn. P&C.Odﬁmﬁ i kaxkgnmded catyonl Noo DU 2989341has Wrbposed a
technique 10 (hereinafter referred to "prior art") using two types of wite
gate signal, i .PerFGIA, ARF SEHMRL S i ey 55 PRt raThkeriRa$ gate
signal is used by a read/wite channel, whi]e the second gate signal is

out put from t h€TERE WH e et T oS PHAP A i 97rS9%TeF rERi ¥ and used

by the circuit._Thi rior .art 1s characterized.in that the read/wite
channel cont rol%eat%Lgleﬂceonc&lawrm}%% ga ? 05111%%%’? %%s %t%n%‘?% 1fij%gress of
encoding in th i @%@g@fl-'t ri read/ wite
channel assertgre{%gﬂéﬁé{%éngc W tleé ggiéieé%?%nr}é)%hﬁrll i%gé%(gj_:é c‘?%?a%lata to be
writteniics compgiel Y sdmikord N AHLT WL dSuthbe Seagivai Foghanoel

controls the second wite gate signal for the tinme required to conpletely

output data. Ordfwe/wthes dedithel heo diisK KON r&hbBI £ 08 Yo PHERUES data to

the 25 read/wite channel and controls the first wite gate signal
correspondi ng thirdishent atoupuiecdhesef ot kéde sessivedite whanael can
control the timng of - 4 data witing in a reliable manner, while the
di sk control | ergadoess iptahaveed olronise deead hemphtHiengectetayti hit e,

read/ wite channel, and therefore can secure a sufficient tine for
preparing the vfeen idiid Sigrah activeterdkt sBreeorrite gibeapbyrabessri bed
prior art, the timng of . outputting the first wite gate signal fromthe
di sk corth ol | erd tH- Il r BHEH # | 1 bl @WARGR| S HURE bt sTOF oad L Prinef datie phiet i ng
t he second wite q;’att.e sj%t?nal fromithe 10 read/wite channel to the head
anplifier circdi® VEHerE or®, FRE e $¥- the second wite gate signal is

out put when writing d ol d be inhihite t he_di sk, control |l er cannot
detect the output ti?nﬁ%gféﬁgégeg%%c %EO%LP%&%Q% sillélﬁal EthmSFﬁer wor ds,

since the 15 SWJ%‘?’& 2 £ sk gga%%?ﬁ?‘g%fttggcgﬁfdign&ﬁi’gﬁéd rcuit is

output fromthe rea annel , ( controller cannot tect the
output timng ofot heesREONd NEdbfe 9@E§tSéﬂ@aéecféraiéwfcéiztb%e@‘:

inhibiting the witing of
20 and the read/write channel needs an encoding delay
time corresponding to the time required to write data
of 30 bytes. In this case, the disk controller needs
to keep the write gate signal asserted for the time
required to write data of 30 bytes, after outputting
25 write data of one sector (512 bytes). In other words,

unless the time (encoding delay time) required for

writing data of 30 bytes elapses after one sector data



20 data, the time of a servo detection node, set for reading servo data
fromthe disk, is known. Servo data contains position information used to
position the head over a target position. In general, servo data contains a
servo mark for identifying the servo 25 data. Wen the head detects the
servo mark, a servo identification signal is asserted in accordance with
the detection. During the period in whi€h 3he servo - 5 identification
signal is asserted, servo data can be reliably read by the head. Therefore,
during this period, the read/wite channel is switched to a servo detection
node to detect sery@tgatp. the QLBRM c¥REAS]118rSeEMAcHabackaskeliagaMictten to
the area on the di sk over which the head passes during the period in which
the servo identbéiwaitbenstgnshei sengseetedr.| f THat 8iing Whitkkea 1t Erbhe di sk
for some reason when the second wite gate signal and servo 10
identification shgniinaske aSsehteduspntl bdnenuskycteer datdata ahet he di sk
is corrupted. However, in the prior art, the first wite gate signal that
can be nonitoredtbytthé diskesonngobfethesnasyasedtbef datat he asddet on of
the servo identification signal. 15 Accordingly, even if the disk

control | e? nnni@%réntﬁé"ﬁﬁﬁgﬁrmﬂﬁpe gate signal, it cannot detect whether
data is witten to the disk, during the period in which the servo

i dentification signaFPPEeadSept E§CERLedemand 4§t BEOFEENGAY Fhghi ch data
witing should be inhibi%ed). 20 ER%EF SUMMARY OF THE | NYENTI ON Accor di ng
to an enbodi ment?bFrTRECFRVeABPORRAENBFEUFS BHEVIFAe8RECHRER C6he~olPer for

trolli j LLi f data f t di sk, di sk
ool % heaPhageeRd A LL By REa05 2 GERT 208, Reath ShodlBe oK e
signal which dighpiesapebhi 0. 08b80laobBS4dLSK: o3o885AR0,! RLTATI, used to
I nput a second wite gate signal out put rom an - ext erna gl rcult,

the extermal ciygubbingeforn-Bgcpredetsr npned -shonal pLOGESELAI QR ite
data in accordance with the first wite gate signal output fromthe first

termnal, and outpwiitagghbe segaad,S5iveitergake shanakcohRewseeend wite
gate signal reflecting a signal delay in the predeterm ned signa

processi ng; andgat®rsienabhibi thenfiestr ghker sighah fenukeds biyhe second
wite gate signal input via the second termnal, and detects, as a wite

i nhibition 10 ste&d/waiteatkannebhi vhihei thagsdabadt gatke sdigakli 4sdi ct at ed
during a period in which witing data to the di sk should be inhibited.

BRI EF DESCRI PT| @ACERE TEEOBEVERALe W EWS10F THENDRAWENGa The adc eowpdrfiiieny
drawi ngs, _which are incorporated 15 in and constitute a part of the
speci fi ch?ion, FEFGeiEatRdehbedi REntBeoritheitnveRhisnprand esgetiser with
t he general descrigtion giv n,above and the detail ed description of the

enbodi ment s gi vER2HRFbRETEERVERt bRakpFarnTERE/ PEREI FPEEDEE CRE G ENt i on.
20 FIG 1 is a c Lagram il lustratin he_structure of a disk
control | er (F{K§£§cg%géﬁﬁg§?%£3ng%%%oa%ﬁgﬁﬁ g?é?ﬁe??n&iﬁ;?&ﬁgﬁﬁé? 25s a
plock di agram obnagagagenh ghePabhqfl-2caROABLNE, 0l 3Kad ve ((HE), useful
in explaining the 25 case where the disk controllTer shown in Fl 1is used
ina first m)deprior art, the read/write channel asserts the second
20 write gate signal until one sector data to be written
is completely output. In other words, the read/write
channel controls the second write gate signal for the
time required to completely output data. On the other
hand, the disk controller only outputs data to the
25 read/write channel and controls the first write gate

signal corresponding to the data output. Therefore,

the read/write channel can control the timing of



"FIG 3 shows the format of the disk 40 appearing _ ~ _in FIG 2 and the
format of each serve area 410 provided in the disk 40; FIGS. 4A to 4] are
timng charts of signals output during data witing; 5 FIG 5 is a block
di agram of an essential part of a magnetic disk drive (HDD), useful in
expl aining the case where the disk controller showm in FIG 1 is used in a
second node; and FIG 6 is a block diagramillustrating a 10 nodification
of the disk controller of FIG 1. DETAILED DESCRI PTI ON OF THE | NVENTI ON An
enbodi nent in which the invention is applied to a magnetic disk drive wll

be described widdt s §f:8180GL 4P 4 N& BCAAP NG draW IS h&lddsd 15 a 15

bl ock diagramillustrating the structure of a disk controller (hereinafter

referred to as @htrdd@dr Hdacedimng d aad heanhadi e afcddwed nventi on.
The HDC 10 is a one-chip integrated circuit (1C. The HDC 10 conprises a

read/ wite contdedldyerinl bhemrideel fwthitd tdiemm comd adlefe fldxe radd i pl exer
(hereinafter referred to as a "MJX") 13 and swtches SW, SW and SWB. The
HDC 10 further seamurd sesulifE diemmt nalmel Mo foredanirig eclgatwer 25inugesif t o
receive a signal) Wx. The wite gate signal termnals 101, 102, 103 and
104. is Bsed tdadat put thewvneaxs getetaei gnal signal) WGL, and the termnal
102 is wite gate signal (second wite gate termnal 103 is used to output
a (fourth wite gatelsitgralabay@ described phide ahle tidred bihing4ofs used
to output wite data. The read/wite controller 11 controls reading of data

froma disk 40 QEERHHIGI FhG BHrend Sl i 9f OfS WAl tir Phethe K99 in
11 asserts a wATEHIER Ghai A4 W 15 YHIRSh GHal s Vi S0 Gt s of
sectors, and oUDUS M ' 'L dld SRl SOFARL %1 S0 VEISE dada output
10 read/write channel to the head amplifier circuit.
Therefore, even if the second write gate signal is
output when writing of data should be inhibited, the
disk controller cannot detect the output timing of the
second write gate signal. In other words, since the
15 second write gate signal used by the head amplifier
circuit is output from the read/write channel, the
disk controller cannot detect the output timing of the
second write gate signal.
As a typical time of inhibiting the writing of
20 data, the time of a servo detection mode, set for
reading servo data from the disk, is known. Servo
data contains position information used to position
the head over a target position. 1In general, servo
data contains a servo mark for identifying the servo
25 data. When the head detects the servo mark, a servo
identification signal is asserted in accordance with

the detection. During the period in which the servo



controller 11 is sent to the term nal 104. The period 10 (assert period) in
which the wite gate signal Wd a is asserted can be varied. The assert
period is varied by switching in accordance with the operation node. For
exanple, in a first node, the assert period is set regardless of an
encoding delay tinme in a read/wite 15 channel 20 (see FIG 2) that is
connected to the HDC 10 of FIG 1. On thesother hand, in a second node, the
assert period is set in consideration of the encoding delay tine.
Alternatively, the assert period may be set considering the total signal

delay time, 20 jialudciing dhg, e ?%déf‘glgefi@é’efﬂé@ Al agLtl schetyeen a
head 1C 30 (see FIG 2 or 5) an . The head TC 30 is a Circuit (head

anplifier ci rcmetllosfblqne:ecatu Dy fthe Widdd N Thad9e tOrd heddht Skg 40hvsi ng a head
50 (see FIG 2 or 5). The HDC 10 is a circuit for 25 initially outputting

the wite gate mingral,s.tHen ndwed friSte nattknnd hei 4GV lched useda somaected to
the first read/wite channel 20. The first - 9 read/wite channel 20
control s the wddteasEtan sigialto\Ge iecacoardantatad t hin hetlpe ogwesds pf
encoding in the channel 20. The first read/wite channel 20 is simlar to
that used in coemin idatd HDBeing whiet erctonthenaesa tére HDE dDsks used,
connected to a second read/wite channel 200. Unlike the first read/wite
channel 20, thessrodd dreddiavhiead aagrrs Pooinpeshadrented dnfwptehon for
controlling the wite gate signals. 10 The wite inhibition controller 12
has wite gateFﬂiyﬁﬁquWﬁﬂe%ﬁﬁﬁ%FQEHPQUEFQEEﬁf%ﬁ 3R Ry the wite gate

signals W a and r ectivel and ww ate nal out orts 123
and 124 for outputti %% av&?t%?%%?%“s?%n @tf% gﬂ r @§B ctively.
15 The MKItEIluHéHt%éi é%gﬂ f?t%z%gféeffé?%fQ%g HDD isinawite

inhibition state 1n ng 0 |s inhibited. In

thi's_emtyegi mentyqaher Ité@fé’r@ ddeifiratio f&&@aélﬁh}]tgﬁésugp d later, is

valid, the wite In i on con detects the wite nh|b|t|on

state, USing, afed/dQMtid WRMnd Qidkiie dHbBhEdQDN, hHAvERE Yhi tRe0at e
signal W& or Wd a is asserted. Specifically, in the first node, the wite

i nhibition contgwiderad?, deiectsrédthesisté egdhdi HidhoHn shatechy penitoring
the servo 25 identification signal SI and wite gate signal W&. The wite

gate signal WGandrsitoyrd Wy orhd hei okitsoer¢let his neseted heeread/ vhet e
channel 20 shown in - 10 FIG 2) of the wite inhibition controller 12
to the input passadiaf ehetlommnteotd etdat vf acahion eshgmal . 102 and switch
SW2. Further, in the second node, the wite inhibition controller 12
det ect s,1¥rom thecxedigly, even 1f the disk controller monitors the
first write gate signal, it cannot detect whether data
is written to the disk, during the period in which the
servo identification signal is asserted (i.e., during
the period in which data writing should be inhibited).
20 BRIEF SUMMARY OF THE INVENTION
According to an embodiment of the invention,
there is provided a disk controller for controlling
reading and writing of data from and to a disk. The
disk controller comprises: a first terminal used to
25 output a first write gate signal which dictates

writing data to the disk; a second terminal used to

input a second write gate signal output from an



-5 identification signal SI and wite gate signal Wi a, whether the wite
inhibition requirenent is satisfied. The wite gate signal WA a is input
fromthe read/ wite controller 11 to the input port 121 of the wite
inhibition controller 12 via the switch SW.. Wiile 10 detecting that the
wite inhibition requirenent is satisfied (i.e., the wite inhibition state
is established), the wite inhibition contgolder 12 negates the wite gate
signal W& or Wda. The wite inhibition controller 12 outputs, as the
wite gate 15 signal W&' or WA b, the wite gate signal WX or W3 a

negat ed during d:hadrer i o ddiouahd he@uipat PoFéuidR4OF rd2Bdindhus, the
wite inhibition controller 12 has a function (wite inhibition control
function) for igWdduddMgingd tdighdl gheddedSiddieodliekitd gaeangnthe 20 .
period in which the' wite inhibition state is detected, in addition to the
function for deiesidrduahddievMrh ttehe nfudst ivani 5¢ ad £t e ThbeghdX d3tpsta

t wo- i nput / one-out put nul ti pl exes having inputs A and B and output C. The

i nput A of 25 tfeomMpbhe Fissttormmeciredl  candeowrpu et ag etlse gratoM@ b (fifth
wite gate signal) output fromthe wite inhibition controller 12. The
input B &f thewiXeate signil comezreeend ovthiee wate ghoeaki gnal WA a
output fromthe read/wite controller_ 11. The output C of the MJ 13 is
connected to t e R NE acidiet e in. thhertpdeeyaieedi ghanakel ect ed
by the MJUX 13 is output 5 as the wjte gate signhal WGL to_the outside of
the HDC 10 vi a RIRFEHHFaI a0 et peab et @R 1 <OR RO+ hptit WALGR B in

accordance wth the operation node. Specifically, the, MJX 13 se|lects the
input Bin the r‘f(?rf’l(saqo%)d%}e a?ﬁ]c?rﬁg bt R ?%@%ﬁc%‘l ¥ta the
Accordingly, i [ : ' ate_sjgnal .\Wd a is. ut as the
wite gate si gnnsa%% %%%%%%f’t hat‘ellﬂfe#\égrr%E én%fg’lo“is. ?gwf#%e slelg%%ﬁlﬁgég, t he
wite gatge sig d by i s ot L dbhe,mite sign l.theough the
termnal 101. In %%/fer words, 1n ‘fﬁﬁle 15 ﬁrstggn%\g? %ﬁe%;/(@%%ks% ects the
direct use of tdectdid® daten$i HNsdr W ai QUIRIEL ThPDEiNg Hees/ whi EBe
controller 11 as the wite gate signal WGl. On the other hand, in the
second node, theidMIsHSubeIwetnlifigitis®, as the wite gate signal WGL, of
the wite gate 20 signal Wda (i.e., the wite gate signal WA b) controlled
by the wite i nBRIEF OFSCRTATAANSOFL ZHET ISE VEMATC WV IRNS iGE SEHE | DRAWENGOFF
(open) state in the first node, and set in the ON (closed) state in the
second node. Wen t hEhewhtechmSyayingi drawenddl, 268hscht eret hacerpbeagate

signal Wd a output fromthe read/wite controller 11 is transmtted to the
i nput port 121 ¥F ané @3l F e bR tPVAC cohit Flog | epeadfiqahion,

illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

20 FIG. 1 is a block diagram illustrating the
structure of a disk controller (HDC) according to an
embodiment of the invention;

FIG. 2 is a block diagram of an essential part of
a magnetic disk drive (HDD), useful in explaining the

25 case where the disk controller shown in FIG. 1 is used

in a first mode;

FIG. 3 shows the format of the disk 40 appearing



- 12 is, the switch SW is a gate circuit for selecting whether the input,
to the wite inhibition controller 12, of the wite gate signal W3 a out put
fromthe read/wite controller 11 should be permtted. 5 The switch SW is
set inthe ONstate in the first node, and set in the OFF state in the
second node. Wen the switch SW2 is in the ON state, the wite gate signal
W= transmtted fromthe outside (specifically, the read/wite channel 20)
to the 10 termnal 102 is input to the input port 122 of the wite
inhibition controller 12. That is, the switch SW is a gate circuit for

sel ecting whet hg gie inpufq €10 therii t&r | DI 84 o0 comtgolier 12, of the
wite gate signal W& output fromthe outside (the 15 read/wite channel

20) shoul d be parditided.inThthswiich HB is set in the ON state in the first
node, and set in the OFF state in the second nbde. When the switch SWB is

in the ON state, theFIgs$iedpate 41gant VRingutpattfrom shgnausput port 124
20 of the wite inhibition controller 12 is transmtted to the term nal

103. That is, thecmui tdiriSWB data watteingrcuit for sel ecting whether the
output (to the head 1C 30 in FIG 2) of the wite gate signal W&' fromthe
termi nal 3103 shoul d BEGpe? i s tadblapk diagramrsofase ssgeatisGepars afwite
gate signal controlled by the wite inhibition controller 12 so that wite
data is preventedIdFomeiHewditen {BPRPhe wsekubolmmeselaininmg We¢ting of
data to the disk 40 is inhibited. FIG 2 is a block diagram of an essenti al
part of the HDI2Sfseffrs nFleskpihs i FRPEHR! £k eS iR el nel ®BDC 185 ofSEf G 1

is used inthe first_mpde, In. FIG 2, 5 elenents simlar to those in FIG 1
are denoted by ngraress%%cmﬁ ﬁ%’oc?,ee,f ethce nunerals. As seen fromFIG 2, the

HDC 10 i s connected ]%"PGt hg {%}rgtbigg?/&%%ég%ﬁgﬁgpﬁ%tggti'nr?ear ead/wite

channel 20 is connected to e head 1C rer cifctuit) 30. 10 The

read/ write chanpel; 20- Lo | S50 &m}ed@éﬁ@fwggf dhepgsnafter referred to
as an "ENDEC') 21. The ENDEC 21 has a function for encoding the wite data

transferred fromthe HDGrYQ 1vimd tDidrarpiital oFO4nmndr/#asr gorf unction for
receiving, via the head 1C 30, the 15 data read fromthe disk 40, and

decoding it. FIG 2 moesubedinbow, iﬁ%h@éﬁl&@h&iﬁﬁ_e@ﬂﬂbﬂgiéihﬁﬁlié@r
renovi ng noi se contained in the read signal anplified by the head IC 30, or
a digital-to-ana cg maonwerierdisk drive will be described with
reference to the accompanying drawings. FIG. 1 is a
15 block diagram illustrating the structure of a disk
controller (hereinafter referred to as an "HDC") 10
according to the embodiment of the invention. The HDC
10 is a one-chip integrated circuit (IC). The HDC 10
comprises a read/write controller 11, write inhibition
20 controller 12, multiplexer (hereinafter referred to as
a "MUX") 13 and switches SW1l, SW2 and SW3. The HDC 10
further comprises terminals 101, 102, 103 and 104.
The terminal 101 is used to output a write gate signal
(first write gate signal) WG1l, and the terminal 102 is
25 used to receive a write gate signal (second write gate

signal) WG2. The terminal 103 is used to output a

write gate signal (fourth write gate signal) WG2',



“for converting the noise-renoved read signal into a 20 digital signal

which are incorporated in the read/ wite channel 20. The ENDEC 21 recei ~res
the wite gate signal WGL output through the terminal 101 of the HDC 10,
and outputs a wite gate signal WX based on the wite gate signal WGL. The
ENDEC 21 25 controls the wite gate signal W& in accordance with the
progress of encoding in the ENDEC 21 itselgf. -The head 1C 30 is connected to
the HDC 10 and read/wite - 14 channel 20. For data witing, the head IC
30 controls the head 50 to wite, to the disk 40, the wite data out put

fromthe read/ wyitie achannelr?Gal N @ecos danee v thudhe: Wit { € 9at €, si gnal
W=' output fromthe 5 termnal 103 of the HDC 10. The di sk 40 has two

(i.e., upper and | ovmig shak/wiitfacesntAbllenstl ossnefolberbnnisyrbaces
serves as a recording surface on which data is nagnetically recorded. The

head 50 is | ocatesth cirarespahidingld o(ddwe FEEOrdisw Surdwdevoitihe 46 di sk
40. FIG 3 shows the format of the disk 40 shown in FIG 2 and the fornmat
of servo data. datashHowmthia HSE 4Q) ihewnidcoraf neectwfsace biirihe dask 40 is
provided with a | arge nunber of concentric tracks 400. 15 The recording
surface i°s al sO™PrioviHePIGith a Himbgadfwisry ccenieasl Ua0 bkt @pgengs
radially and |l ocated at circunferentially regular intervals. The area

bet ween each pd@ MIgftead] et Fd ol Ht wnite sJake s bEnal UseFldain area

420. A plurality of data sectors (not 20 shown), K are provjded in each user
data area 420. %’fiﬁ? @?vﬁ?%@%‘?%l@ S R HsS s"é‘%“v‘be Rre? Seryeibataf

i | e 411, . 412, add 413 and positi
Crror S gnal | (TERGITH 1 o/t G e a M BEa SoR 1e Then S BERER e 411

Ot 0 st apr [tk AL O £01e LA ShAnA Al 2 DT £08] ST PR RegeLE SGUENSY

used to stabilize the anpli a fea e Servo nmar is a
particuhay code{falterdbSiaNaldn which the write gate signal WGla is

asserted can be varied. The assert period is varied
by switching in accordance with the operation mode.
For example, in a first mode, the assert period is set
regardless of an encoding delay time in a read/write

15 channel 20 (see FiG. 2) that is connected to the HDC
10 of FIG. 1. On the other hand, in a second mode,
the assert period is set in consideration of the
encoding delay time. Alternatively, the assert period
may be set considering the total signal delay time,

20 including the encoding delay time, that occurs between
a head IC 30 (see FIG. 2 or 5) and HDC 10. The head
IC 30 is a circuit (head amplifier circuit of one
chip) for writing data to the disk 40 using a head 50
(see FIG. 2 or 5). The HDC 10 is a circuit for

25 initially outputting the write gate signals.

In the first mode, the HDC 10 is used, connected

to the first read/write channel 20. The first



- 15 for identifying servo data (each servo area 410). The address code
413 conprises a cylinder code (cylinder nunber) and sector code (sector
nunber). The cylinder code indicates the position of each cylinder (track)
5 on the disk 40. The sector code indicates the position of each servo area
410 on each cylinder (track). The PES 414 is a burst signal that indicates
the relative position of the head (i.e~ @&n error in the position of the
head) on each cylinder. The 10 address code 413 (nore specifically, the
cylinder code in the address code) and PES 414 are position information

used to positi aieddievhiess diided 2@rgeit OB L1 Wi tdhegdisks AghaReferring
to the timng charts of FIGS. 4A to 41, 15 the data witing operation of

t he HDD of Fl GWG2 wirl ladx stgede betkh Riistpyogtdes HC dfcd@isgtinn the
first node. At this tinme, the MJX 13 is set to select the input B. Further,
the switches SWhe SWararsl SMB. arBhesefitat theadhiy 1N cdmshiN s2 @t es,
respectively, as 20 showmn in FIG 2. The read/wite controller 11 in the
HDC 10 detects il stmarto pusat iwseESh (seevdniGodd) WPDs he Bectioe (tar get
sector) on the disk 40, into which data is to be witten. At a tine point
t1 at whi%h t heSgseud imnrsshhe e ok ebs ¥3rdr eapnneeied 25 conseedn@dr 11
asserts the wite te signal W3da as shown in FIG 4C or 4F, At the tine
point t1, the W feesqwe%/\é%01s Ut Fkedthe ofd ¥k TeRe(wrkFe - 16
to the high lev bs the read/wite ntrolle 1. out ut
one-sector dat aeil%rﬁtﬁe At aS etoé%céOWﬁ?%WHBe ARG é ie%?%? ]ilﬂ units

of bytes as sh an 5 G-This' dat is tr nsnltted via the
term nal 104 oﬁl i{ﬁgﬁé%%éh %fr%%ﬁl f n%h% hel ™ 20" d%ﬁﬁ%cted t her et o.

Assune t hat t*“%1§§5H§W'te controller 11 flnlshes t he out put of the
one-sector wite tdata at a time point t2. At this tine, the

10 The write inhibition controller 12 has write gate
signal input ports 121 and 122 for receiving the write
gate signals WGla and WG2, respectively, and write
gate signal output ports 123 and 124 for outputting
‘the write gate signals WGlb and WG2', respectively.

15 The write inhibition controller 12 detects whether the
HDD is in a write inhibition state in which writing of
data to the disk 40 is inhibited. 1In this embodiment,
when a servo identification signal SI, described
later, is wvalid, the write inhibition controller 12

20 detects the write inhibition state, using, as a
requirement for write inhibition, that the write gate
signal WG2 or WGla is asserted. Specifically, in the
first mode, the write inhibition controller 12 detects
the write inhibition state by monitoring the servo

25 identification signal SI and write gate signal WG2.
The write gate signal WG2 is input from the outside

(in this case, the read/write channel 20 shown in



10 read/wite controller 11 negates the wite gate signal W3 a as shown in
FIG 4C or 4F, without considering the encoding delay tine in the
read/wite channel 20. As a result, the HDC 10 can secure, as a preparation
period for witing data to the next sector, the period 15 T1 ranging from
the tine point t2 to atime point t3 at which the start position of the
next sector is detected. At the tinme pointpt2, the wite gate signal W4 a
is shifted fromthe high level to the low level. The MJX 13 selects the
wite gate signal Wd a 20 output fromthe read/wite controller 11, and
outputs it as tpes Wit & galr shanad MELig i oughedherd erdd npp 401enét this
time, the swwtch SW is in the OFF state. Accordingly, the wite gate
signal W3 a is ipmemenieda fraamdeitige idgntrd Dl dhelawdiL t1di béihORal5
controller 12. Thus, in the first node, the wite gate signal Wi a is
prevented fromlieg regndised far 3 a Wruttchénhi a ttlosn seadnidl modée thete gate
si gnal WGL - 17 W4 a) output fromthe termnal 101 of the HDC 10 is
supplied to the:ENREGZihit tdre ceattakler Lhadeiedc2d, cOnomrctled servbe HDC
10. As nentioned above, the read/wite channel 20 is supplied with the
one-sect & 5 widantgdfigatsimwweional G 4@d ourbe Jaoen shenakaddflarite
controller 11 in units of bytes. The ENDEC 21 receives this wite data in
accor dance wi t R & itthe gt i Gl Pifdor =rewrhyememt bacodessfiedat this
time, based on the wijte te signal] WGL (= Wd a) 10 shown in FI G 4C or A4F,
the ENDEC 21 g édl’e]stetréa i%leggrg% Fetyns? VR kh i Whg 822l or 41,

whi ch flect del i dat t put d by th i i

the ENDEC 21, e BRIt 190 Wl ot TG WY (EgAF ot ot 1o FaeegEFEa [
de | , 1 . Lhe ' [ T2, .t [ in_which th

wite gate i ara BN VAR LR LN 1 8 The cTREHNOPRET il Ton i n

whi ch the wit&gale signalaiVGdd syAps rlz?t@i$§t£'@zqeré&ﬁ‘ﬂfém9ﬂtt?§ \Ag;ri(gd T2

ranging fromthe time point t2 at which the wite gaté 20 signa

WX2a) is negat eshtiried i (B, HOj NEhd 4yl t&vhi ghieDEOSH NGt ot hg one-sect or
wite data conpletely finishes (T2 =t4 - t2). The wite gate signal WX

generated by thestEMEGRE]) S thi putite ikieilout sbdeconttbelegadpwite
channel 25 20. In the previously nmentioned prior art, the wite gate signal
W= is transm triesghtters arte useitt dbygd e dheqdal GCWED. oOWEhe. ot ke hantde in the
enbodi mrent, the - 18
inhibition controller 12 outputs, as the write gate
15 signal WG2' or WGlb, the write gate signal WG2 or WGla
negated during that period through the output port 124
or 123, Thus, the write inhibition controller 12 has
a function (write inhibition control function) for
inhibiting writing of data to the disk 40 during the
20 period in which the write inhibition state is
detected, in addition to the function for detecting
the write inhibition state.
The MUX 13 is a two-input/one-output multiplexer
having inputs A and B and output C. The input A of
25 the MUX 13 is connected to the write gate signal WGlb
(fifth write gate signal) output from the write

inhibition controller 12. The input B of the MUX 13



"wite gate signal W& is transmtted to the termnal 102 of the HDC 10.
This neans that the wite gate signal WX, whose assertion period is mde

| onger than the wite gate signal WGl (= W3 a) by the encoding 5 del ay
period T2 by the ENDEC 21 of the read/wite channel 20, is returned to the
termnal 102 of the HDC 10 without being transmtted to the head IC 30. At
this time, the swtch SW connected to-theitermnal 102 is in the ON state.
Accordingly, the switch SW2 10 selects the wite gate signal WX
transmtted fromthe ENDEC 21 of the read/wite channel 20 to the term nal

102 of the HDC {§.cHlieeitdd ecgatiee ShENad Y s&l @64 PdidYa t B sWEt ERopW2 1S
input to the input port 122 of the wite inhibition controller 12. 15 The

servo identificeié oresdonel tSTeehovslier FIG 4fhé soatseti opot tRethexwite
inhibition controller 12. The servo identification signal SI is a so-called
servo gate signad ismdicateaoed had tie theadindl i S0Dnof slee vidbar ea. 410 of the
di sk 40. The servo 20 identification signal Sl is asserted while the head
50 i s passing tHrough thesates voignah AdDecBpachyi tlad IYUXthed Sereotput
identification signal Sl is asserted in accordance with the detection of
the serve mark ¥2ARE WektRd RS Irabr’¢h thethervetaida aiothy ¥RE servo
25 mark detection cjrcuit énot,shomné of the HDC 10. More specifically, the
servo identifical i stfatedrinal asQkr t eth ¢ MUK he3 pee+osat e obkespBREEng t o

the servo - area, 410 that is subsga}ent to t@e servQ area 410 having
its servo mark 2419 detELEELCTIARE VTSR Wi t eI BT T AR PSR- 40 when the

i dent i fication.sigpal Sl i ted i.e .. when the_si Sl is 5

Vel 1d, the ServE AR GHT T on th YHE. ShrooLared 5D THPUhI BntEhe Read 50 i s
i ti oned will . To amoi di fhis, ot i te jnhibit] troll

12 moni Lors & he Serva et T catt o 0 i 15 PEbcEeRe NI ate sl gnal

WG2 fromg he redhyfdicgpaniel R0 A0-i0 hH8] 1 £5L WPHEe &QE%eQX giecting

whether the wite inhibition requirenment is satls%ied. Specificafly, if the
period in whichweéhe servecpeiends figatwencsi gaet $lghsl agger trdoyrr!l aps the

period in which the wite gate signal W& is asserted, the wite inhibition
15 control | er lthe egarmisnd hi 50 byerImapphags peshddnédef hehe write gate
signal WGlb is output as the write gate signal WG1
through the terminal 101. 1In other words, in the
15 first mode, the MUX 13 selects the direct use of the
write gate signal WGla output from the reéd/write
controller 11 as the write gate signal WGl. On the
other hand, in the second mode, the MUX 13 selects the
use, as the write gate signal WGl, of the write gate
20 signal WGla (i.e., the write gate signal WGlb)
controlled by the write inhibition controller 12.

The switch SW1l is set in the OFF (open) state in
the first mode, and set in the ON (closed) state in
the second mode. When the switch SWl is in the ON

25 state, the write gate signal WGla output from the

read/write controller 11 is transmitted to the input

port 121 of the write inhibition controller 12. That



“period in which the wite inhibition requirenent is satisfied (i.e., the
HDD is in the wite inhibition state). In the exanples of FIGS. 4A and 4D,
only during the period T3 froma time point t5 to a time 20 point t6, both
the servo identification signal SI and wite gate signal W& are asserted.
Therefore, the wite inhibition controller 12 detects that the period T3 is
the period in which the HDD is in the witg inhibition state, thereby
inhibiting the wite gate 25 signal W& from passi ng through the controller
12 during the period T3, with the |Ievel of the signal unchanged. In other
words, in the fig sttHodasidde swr 29 a Wate éﬂf&@iﬁl%&@éﬁé@&i%Z
permts the wite gate signal W& to pass the wite gate signal " shown
in FIG 4E, onlwhdrisdgnale Singist negatese wignal iMEH1 ¢ Somegatetowéte gate
signal W&, signal SI is negated. rethrough and be output as the through
t he out put portl22dhfasthhernite eeteosigient ifératownols fsompgias ent, the
wite gate regardless of the state of the when the servo identification The
wite gate signaadititutpuitfoliet hel psreulld b4pefmitieedwite inhibition
controller 12 is transmtted to the switch SWB. At this time, the switch
SWB is i® the ON stafke $eklorhi gt yisthetsimtthe SVB staketsntheewite gate
signal W&'. The wite gate signal WX' selected by the switch SWB is 15
transnitted to fiHeSthdria.c Bpl \set the the PHEI S1®Be ofn tHee HEXSawd The state
of the wite gate. signal ' is jdentical to that of the wite gate signal
W out put froMidfe rg‘gb‘?r\l/vr' ® ThA IS@,l?f“ﬁh ¢ eMettdvRr pehfods in
whi ch the servq identification ignal_$SI..and ite gate signal W= are
asserted does (rg"’ort dco‘%/egraftaep Seja%a%ﬁ@ gtﬁlrrl?lﬁ We%\;\%%&c %e%%%%@%, t he
period in which WK t ' . is longer than the
wite gate si gn%ﬁtgwj(é:m’) e%kflé %ﬂ%%%%%ﬁ%%g&?d%%%f?%% E% &t ay tinme in a
25 del a onpo hetweedy the ; e ite
i nhi bi t?ié)ﬁ sta{%%%lq%)lt det e{g?e%%gtﬁggﬁgl%q%%gcga(g}s%sy?%goﬁg%&go to
wite, into a writgd idrgeli Sediramide hsk #atrthe encoded; yeypte data,
shown in FIG 4H, output fromthe read/wite channel 20 in accordance with
the wite gate synad NGhte ASidcuBSutdr el et hd i Wige ClOOSI €ies i Ngptihe
encoding delay 5 tinme in the read/wite channel 20 can be realized. On the
ot her hand, whdm ttthee writes i nihibitioon stateroslaet 2t edf tie write gate
signal W&' reflects the wite inhibition state. In other words, the wite
gate signal WeBHatis FignibIWcheystret dirdomgthdeopesidel 1Ghén which the
wite inhibition state is detected. Accordin%g%, during the period in which
(0 &

the wit%® i nhi HigadEite channrt 2@ edshepkd exnBotedhi bits the head 50

fromwiting data to_the djsk 40. As a result, the servo data witten in
the serve area 410 The switch SW3 Is set in the ON state in the

first mode, and set in the OFF state in the second
mode. When the switch SW3 is in the ON state, the
write gate signal WG2' output from the output port 124
20 of the write inhibition controller 12 is transmitted
to the terminal 103. That is, the switch SW3 is a
gate circuit for selecting whether the output (to the
head IC 30 in FIG. 2) of the write gate signal WG2'
from the terminal 103 should be permitted. The write
25 gate signal WG2' is a write gate signal controlled by
the write inhibition controller 12 so that write data

is prevented from being written to the disk 40 when



15 is protected from breakage. As described above, in the HDD of FIG 2,
servo data can be protected from breakage even if the read/wite controller
11 negates the wite gate signal WGL before the wite gate signal WX
output fromthe 20 read/wite channel 20 is negated. The wite inhibition
controller 12 in the HDC 10 can be constructed so that it detects the wite
inhibition state, but generates no wite gate-signal WX'. To realize this
structure, it is sufficient if a circuit 25 other than the wite inhibition
controller 12 inhibits data frombeing witten to the di sk 40 when the
controller 12 Q&ti% tde Mdd 6d MHDIdiHh &3 &£ inhib&Zeql N this case, the
wite gate signal fromthe read/wite channel 20 is transmtted to the
head I C 30 via the route 224 ndised €kl dyadhembsoken ssgentDafl fur, ogs wel |
as to the termnal 102 of the HDC 10. 5 This structure does not need the
switch SWB in tihe HDD,1QsdHE3 in iexEl dronky dilegr@as of wieressieatibt part of
the HDD, useful in explaining the case where the HDC 10 shown in FIG 1 is
used in the secddhedhdtlds. |In 0 HaE 5 . Blenemst siodéar Im Fhése2in FIG 2
are denoted by corresponding reference nunerals. As seen fromFI G 5, the
HDC 10 i © connedteseniss thidnislegonid ridamiewin ef thanhedreodenghedrierdd/ wite
channel 200 is connected to the head I C (head anplifier circuit) 30. 15 The
read/ wite charfifdlr SRPRbiHRST iz ranehdvdeeyabecodty o efAefter referred
to as an "ENDEC':&%‘EZlO caorresponding to the ENDEC 21 in_FIG 2. Unlike the
ENDEC 21, the Ei 'sz'l(ﬁb"oégg)%o]to e EPHRMETF orP i chitfbl ling the wite

[ l's i d ith 20 th f. di her el n.
gate sionals M SSEALRICT MLt PO 4 e il oar eag ol EnratLag.t EERLD. o 1o
extends, by a Flfoerﬁ%cﬁ{%a ned gel ar%’eéa”?c QJ&‘@ @e&b‘?ﬂ'ffe}_t\héf?cﬁbg%%bte gate
signal Wd a is asserted, even after one- ect or te data 1S ou put,

consi denigng t herygs LNEOLLNG delidyndd B4 ncélﬁﬁrﬁé\%%@lgn?&débﬁdé%gé%{ 'htee

channel 200. In the second node, the MJX 13 7s set to sel ect - 2

i nput A Furt hefheddith St d£hesr sMed R 200, SVBraecspt21 0 thee GvpLEF and

OFF states, respectively, as shown in FIG 5. In this state, the wite gate
signal WA a outjuthdd am tlrectf ead/ f6 1t ten oM@l ties Wdibei 8asgl ected by the

switch SWL and input to the port 121 of the wite inhibition controller 12.
Thus, in the setmnsfmdeed thiwusehofHbOielvvie gatetsrgimbal WD 4, f anddat a
witing inhibition control is permtted. In the second node, the wite
i nhi bition conthrag |erfuwkcdomofit orece hieiner voiadehnei iesdt I6n38i ghbk Sl and
the wite gate signal Wd a selected by the switch SW to
15 data read from the disk 40, and decoding it. FIG. 2
does not show, for example, an analog filter for
removing noise contained in the read signal amplified
by the head IC 30, or a digital-to-analog converter
for converting the noise-removed read signal into a
20 digital signal, which are incorporated in the
read/write channel 20. The ENDEC 21 receives the
write gate signal WGl output through the terminal 101
of the HDC 10, and outputs a write gate signal WG2
based on the write gate signal WGl. The ENDEC 21
25 controls the write gate signal WG2 in accordance with

the progress of encoding in the ENDEC 21 itself. The

head IC 30 is connected to the HDC 10 and read/write



“detect whether the wite inhibition requirement is satisfied. Specifically,
if the period in which the servo identification signal SI is asserted
overlaps 15 the period in which the wite gate signal Wd a is asserted, the
wite inhibition controller 12 regards this overl apping period as the:
period in which the wite inhibition requirenent is satisfied (i.e., the
HDD is in the wite inhibition state).- O1d4 during 20 this overl appi ng
period, the wite inhibition controller 12 inhibits the wite gate signal
WG a from passing through the controller 12, with the | evel of the signal
unchanged. |In Qnhemanords, imdrt Qﬁt%ﬁ@&&%ﬁﬂ;de tHd & ad tie it it R s
controller 12 permts the 25 wite gate signal W a to pass therethrough
and be output ashd head i3e w@ateidgnalo WHD diwough the et @ord 123,
only when the servo identification - 24 signal SI is negated. The wite
gat e signal Widwtputtpuirdt arhe hreead/ivire tenhdtaiririedn 2mntirold@roddance
transmtted to the input A of the MJUX 13. In the second nbde, the MJX 13
sel ects 5 the wrditthe tJet evisiitgnaa tAG i dran G2 't edittmon it Merdmpite A, and
outputs it as the wite gate signal WGL through the terminal 101. The wite
gate sigfal WeGLarningdutl G athdrEeNDERS U0 of ThehedidadiOnliae Wiannel 200,

and to the head | C 30. The ENDEC 210 al so receives one 10 sector wite data
output in unitst 1ofe by P GRG HOYSRd/ArS ¥ S WG9 4 erAtlllQﬁ}Sat tHRE t er ni nal
104 of the HDC The ENDEC 210 encodes the input |te dat and out put s
t he encoded WI‘IO[ FND FHERER IS Fhe q ° tHe head 50

5 he di sk 4 h
ENDEC 250 1 2@ tar %stﬁtﬁé%l%fqailg%free%q%dneaﬂi"ev&% 4355””" 10, As
d bed ab t f
tﬁzcileagl vvfl ?\éelcon roorﬁceofﬁ%%ﬁgf@g?%s%%e%%grlﬁﬁﬁdl nii%pﬁlaon contro - rom

execut ed gby theyw tg inhibition controller 12. The wite gate signal W3 a
reflects the encoding delay tinme in the read/wite channel 200. After

performng wite inhiid!idnsasd rohe UsdRfat her Whé ea sk 461 gR@kn WGha, 25
the wite inhibition controller 12 outputs the wite gate signal W b. The
wite gate sigralc WE ard il pdrmst tde seide Qatie. simhadhdM fiom the

t erm nal - 25 101 of the HDC 10. The wite gate signal WGL is used in
the head | C 30 Bl rpadihve i terathime| s 200 ¢avo Chilvwedi slotdhave a function
for controlling the wite gate signals). 5 As is apparent fromthe above
description, tREFEDCeD wWitlFlaG largamwebens e corertieic tioradies 400.

15 The recording surface is also provided with a number
of servo areas 410 extending radially and located at
circumferentially regular intervals. The area between
each pair of adjacent servo areas 410 is used as a
user data area 420. A plurality of data sectors (not

20 shown) are provided in each user data area 420. Each
servo area 410 contains servo data. Servo data
comprises a preamble 411, servo mark 412, address code
413 and position error signal (hereinafter referred to
as a "PES"™) 414, The preamble 411 contains an auto

25 gain control (AGC) signal of a predetermined frequency
used to stabilize the amplitude of a read signal. The

servo mark 412 is a particular code (pattern signal)



read/wite channel 20 that has a function for controlling the wite gate
signals, or connected to the read/wite channel 200 that does not have a 10
function for controlling the wite gate signals. This neans that if an HDD
i ncorporates the HDC 10 shown in FIG 1, it is conpatible with read/wite
channel s of various specifications. In other words, read/wite channels
produced by different nmakers can be used 1% 15 HDDs of substantially the
same recording density, which enables HDDs to be provided in a reliable
manner and at |ow cost. In the above enbodi nent, the state where the period
in which the sebro iicdentiifyieaf st aiala Jedch 2braseited {1dhe. serve
detecti on node period) overlaps the period in which the wite gate signal
WE2 (in the fi esidmade)odle 468 wartee igadse ssigralnddd acddan tdwel sedeond node)
is asserted is regarded as the requirenment for wite inhibition. Instead,
the state 25 whemdetrtie apal isettior wiidsh tdectrat atimdrest) spelte ofybizgendl e
not or (not shown) for rotating the disk 40 is not in a steady state (i.e.,
t he rotational oogeednddeates e pwrltkasp of pradeterindar vg’fm@f}kbverl aps
the period in which the wite gate signal W& or Wd a is asserted may be
regar dedas t h®m &§d derdntd F-or TS 2G5 iadonindl¢aERE fik@ation] FIG 6
is a block diagramillustrating a nodificatjon of the disk controller of
FIG 1. In Fl GP%!E%®mét SaGHhigsHve #19fsE § (PTFIECN Q¥ ki Riebt ed by

correspondi ng reference ner. ...The. HDC .10 100 sho in FIG .6

i ncor por at es, i(%ﬁa& ‘of n#’r?e %’Eist {'rﬁﬁ 5 ﬁﬁqrb%Afet?hﬁE,l%dW?Y%s

i nhibition con | 1.er Q. t hat_ :has it.e e.sjgnal inpu t. 125 and
wite gate si g?l%]l% (%%tl&% peo%%sll%orgho\éf fgeha %?éea%f!‘?hég' W%}?e&f%ﬁ% bition
control ler 120 pd Ipolsy o Rer d&?&fﬂ%- di 4t CaFEiQlet Ne Wit e

inhibition controll'er 12 of FIG 1, re are provided two wite gate

si gnal hpput pPAddreds @odd NEL POfHo AL sk i £ A 1§ NOrhdec W i h@=Hak8asi gnal
WG a and the port 122 for inputting the wite gate signal W&. There are 20

al so provided tiwD tMd tRI S A O PRES por4 Sard .osithenport 123 for
outputting the wite gate signal Wd b and the port 124 for outputting the
wite gate signalfoME2itidiowsest td o sirtien itihe didadnSecoitrol tergd? does
not simultaneously nmonitor the 25 wite gate signals W& and Wd a. On the
ot her hand, inpdstHRO® 100 Wie Gk 40the wite gate signal input port 125
is used to input (nmonitor) the wite gate
Referring to the timing charts of FIGS. 4A to 41,
15 the data writing operation of the HDD of FIG. 2 will
be described. Firstly, the HDC 10 is set in the first
mode. At this time, the MUX 13 is set to select the
input B. Further, the switches SW1l, SW2 and SW3 are
set in the OFF, ON and ON states, respectively, as
20 shown in FIG. 2. The read/write controller 11 in the
HDC 10 detects the start position SSP (see FIG. 4B) of
the sector (target sector) on the disk 40, into which
data is to be written. At a time point tl at which
the position SSP is detected, the read/write
25 controller 11 asserts the write gate signal WGla as

shown in FIG. 4C or 4F. At the time point tl, the

write gate signal WGla is shifted from the low level



- 27 signal W& in the first node, and to input (nonitor) the wite gate
signal Wd a in the second node. Therefore, the HDC 100 i ncorporates a MIJX
131 and demul tiplexer (hereinafter referred to as a "DMJX") 5 132, as well
as the read/wite controller 11, wite inhibition controller 120 and MJX
13. Further, the HDC 100 has termnals 101 to 104, |ike the HDC 10 of FIG
1. The MJX 131 is a two-input/one-output naltiplexer having input A and B
and output C. The 10 input A of the MJX 131 is connected to the wite gate
signal W& transmtted fromthe outside of the HDC 100 (in this enbodi nent,
fromthe read wd te,chanpelled the termnal 102 of the HDC 100. The input
B of the MJUX 131 is connected to the wite gate signal WA a 15 output from

the read/ wite cont rolbsesqidnt e Onk prdady wFitbecdXrdBiletsiconnected to
the port 125 of the wite inhibition controller 120. The MJX 131 sel ects

the input A (i .eutputte awdtseqgaire dcdignalwii®y datdhetd ivstwnbtiesnand t he
input B (i.e., the wite gate 20 signal Wd a) in the second node. The wite
gate signal seligtheedly targaMéadion sin npuits oo f Heyipes tad 28hofntie wite
inhibition controller 120. Thus, the MJX 131 selects the wite gate signals
input toXhe pdriGd 25 of Thes Wiiltee idiidits orramsnibiedrviaothe 25
accordance with the operation node. The wite inhibition controller 120
detects the w it Hifbikioriste Rifen @ Hee sEheorearnitriteaghamnel - 28
signal Sl is anISd d, using, ashthe requi renent, for wite inhibjtion, that
the wite gate d?%n%/ig%ﬂd? QWSO - seteted Het e mpseadivi stassert ed.
When the servo identification.signal Slgfis negated, the wite 5 inhibition
control I er 120 §ét 'qjsl(?%eljvvrqjtrélgsgﬁ‘?se egn%ﬁt}%& W WF 21D HREECT hr ough
the port 125 angd 9 ke .output : ite gat [ I%\%' or,. WA b t hrough
the port 126, w th ¥ he tfa“eviéc[“ ao?'sltl#;e%%%%lt%hcﬁpégg%pdfs “the tol%%er hand,
when thqServo read/write controller 11 negates the write gate signal
WGla as shown in FIG. 4C or 4F, without considering
the encoding delay time in the read/write channel 20.
As a result, the HDC 10 can secure, as a preparation
period for writing data to the next sector, the period
15 Tl ranging from the time point t2 to a time point t3 -
at which the start position of the next sector is
detected. At the time point t2, the write gate signal
WGla is shifted from the high level to the low level.
The MUX 13 selects the write gate signal WGla
20 output from the read/write controller 11, and outputs
it as the write gate signal WGl through the terminal
101. At this time, the switch SW1l is in the OFF
state. Accordingly, the write gate signal WGla is
prevented from being input to the write inhibition
25 controller 12. Thus, in the first mode, the write

gate signal WGla is prevented from being used for data

write inhibition control. The write gate signal WGl



10 identification signal SI is asserted, the wite inhibition controller
120 inhibits the wite gate signal W& or Wd a from passi ng through the
port 125. More specifically, only when the servo identification signal SI
is asserted, the wite inhibition controller 15 120 forcibly negates the
wite gate signal W or WA a input thereto, and outputs the negated wite
gate signal W& or Wda as the wite gatelsignal W' or WA b through the
port 126. The wite gate signal (W&' or WA b) output from20 the port 126
of the wite inhibition controller 120 is input to the DMJX 132. The DMJX
132 is a onei nput Moo Wiy demd it exesrinayd N @D d Hptte Arsnch euiputs B
and C. The input A of the X 132 is connected to the port |26 of the
wite inhibitieusficonttoldier Bekc The QUi Beod/wihec OMRardB2l | 50
connected to the term nal 103 of the HDC 100, while the output C of the
DMUX 132 i s commecteedtdd thecianMIC 16. 2Rs Avait idreedMPbodde, Tiee DMUX 132
selects the output Bin the first node, and the output Cin the second
mode. As a resulead/writtte dharstelritie,id hmupwliied gat Bh silymabneaGe oot put
fromthe port 126 of the wite inhibition 5 controller 120 and input to the
input A & theWINe HBta,s durvputin riok ¢ G ol PRUB Bfon heheMpadB2 to the
outside of the HDC 100 via the terminal 103. On the other hand, in the
second node, t WS OYRL Sgnal VE BB R BYeRS ¢ nelprENOEG DF the

wite inhibition 10 controller 120 d input to the input A of the DMJX 132
is transmtted 555t QHAT %f&lnq% %@CI%I A} HEL Fhpthe A%t he MUX

13. In other words, t.he 132 i.s..used as,an output-sw tching. device for
switching the GUt péutSlogensa{%]i oﬁ= OL’TG]IGHe’ vﬁ‘rilq eerb%?%é)sﬁl%i g t Jﬁ[}lﬁjp%t to the
i nput A. The whi; i I r d/ wwrj controller
11pi S _transm'ttﬂel t'gq%{seescll %{gﬁtt}\éﬁo@%pﬁﬁg 1%%1'_53%5]?&1&?49_ c‘g%i;abf t he HDC
shown inoFl G Lndhe MRS gelectspt hey %E@t% #é}‘?efé{éé gpde, and the

20 input Ain the second node. Accordingly, in Irst node, the wite

gate signal Woha i ppitd romdde weadinsid eicortdolderodlyi s welegted and
output as the wite gate signal WGL to the outside of the HDC 100 via the

termnal 101. Irefilheteeconikmdein thedad teuBdutgatLusé@nay Wb output from
the DMJUX 132 is selected and output as the wite gate signal WGL to the
out si de of the g8DEdLI0Y \nEoddws tior Mihal ENIFIC Fr om The spefiod sin wh36h
apparent that the HDC 100 of FIG 6 can be used in place of the HDC 10 of
FIG 1. In othdhersvrisie tdrt DG o0l JHIP bies corrrcted 1o made rbemgerite

channel 20 in FIG 2, and to the read/wite channel 200 in 5 FIG 5.
Al t hough i n t heYaddke-esrdinedehmod Hemt B2, tHean the period in

which the write gate signal WGl (= WGla) is asserted.
In other words, the period in which the write gate
signal WG2 is asserted is made longer by the period T2
ranging from the time point t2 at which the write gate
20 signal WGl (= WG2a) is negated, to a time point t4 at
which encoding of the one-sector write data completely
finishes (T2 = t4 - t2).
The write gate signal WG2 generated by the ENDEC
21 is output to the outside of the read/write channel
25 20. In the previously mentioned prior art, the write
gate signal WG2 is transmitted to and used by the head

IC 30. On the other hand, in the embodiment, the



“invention is incorporated in a magnetic disk drive (HDD), it is also
applicable to disk drives, other than magnetic disk drives, such as optical
di sk drives 10 and magneto-optical disk drives. Additional advantages and
nodi fications will readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limted to the specific details
and representative enbodi nents 15 shown aygl described herein. Accordingly,
various nodifications my be made w thout departing fromthe spirit or
scope of the general inventive concept as defined by the appended cl ai ns

and their equivalield Sate sidhal WL 113 GLAIMED dt e Io Al SkespMia Dl L er for

controlling reading and witing of data fromand to a disk, conprising: a
first termnal wed creutHpd 120 firgiisvmdand gade shgnativdi ghegictates
witing of data to the disk; a second termnal used to input a second wite
gat e signal outsiwnalr Gt@23n vexises ned saxitrican tpetdwed exd atiadd Tomgen tthan
perform ng predeterm ned signal 10 processing on wite data in accordance
with the first thrd twrigast eyatiggras grout (1181 f ForiGhe) fhy sthe eeme¢odingand
outputting the second wite gate signal, the second wite gate signa
reflecti®g a sidgia@ly dEmpd T4 Ay prial SNDER ndld &f gike peadessihg; and 15 a
wite inhibition controller which nonitors the second wite gate signal
i nput via the SEEREL &t e  refitrnRd dQ sthasterminak 1%i%€t*€]@% glg(ét e, a
state in which iting of data to the disk is dictated during a period in
which writing of° YWY - SKBTERHWRSY TR i $33d1C 230 TheP i sk

controller accqrding to claiml erein: the external _circuit.is,a signal
g g

processing circﬁ%ﬁ %ﬁ?%i %ﬂs%ﬁ% ( THreTFE Fﬁﬁf%&%iE%FTh%a%S si gha
processing on Vfdﬁ e_Ls,‘da:'[[r?1 tHk W%%? VAéc@ordingly, the switch SW2

10 selects the write gate signal WG2 transmitted from the
ENDEC 21 of the read/write channel 20 to the terminal
102 of the HDC 10. The write gate signal WG2 selected
by the switch SW2 is input to the input port 122 of
the write inhibition controller 12.

15 The servo identification signal SI shown in
FIG. 4A is also input to the write inhibition
controller 12. The servo identification signal SI is
a so-called servo gate signal indicating that the head
50 is on a servo area 410 of the disk 40. The servo

20 identification signal SI is asserted while the head 50
is passing through the servo area 410. Specifically,
the servo identification signal SI is asserted in
accordance with the detection of the servo mark 412 of
servo data written in the servo area 410 by the servo

25 mark detection circuit (not shown) of the HDC 10.
More specifically, the servo identification signal SI

is asserted for the period corresponding to the servo



"the first wite gate signal output fromthe first term nal, and outputting
the processed wite data to a - 32 head anplifier circuit, the signal
processing circuit also outputting the second wite gate signal, a period
in which the second wite gate signal is valid being |onger, by a tine
corresponding to a delay tinme in the 5 predeterm ned signal processing,
than a period in which the first wite-gat® stgnal is valid, the head
anplifier circuit causing a head to read or wite data fromor to the disk;
and the second terminal is used to input the second 10 wite gate signal

output from thersgnalo phecess hddfibdts b thhe Hsk a4 odder accordi ng
to claim?2, further conprising a read/wite controller which outputs a

third. wite galarisignials deages hetrmi4ip tdwetddod i t el fladatausiesl in the
predet erm ned signal processing by the signal processing circuit, the third
wite gate signaditiemgaddet ablidhel § ivlsdn wilid esegate sdgnal £ iotdtpidn from t he
first termnal. 4. The disk controller according to claim3, 20 wherein the
write inhibitiéiaent ol e araguiiedt He secorftewtihie gamakifhals as a
fourth wite gate signal in a normal state, w thout changing a state of the
second weite gatteishgridie sHwawdate iviniian ot com rer e aemtd Y ime

second wite gate signal _.and 25 outputting the negated second wite gate
signal as the f"%\}r"ﬁhq{iﬁ e aht slisgr%ﬂSJiqu}?évai]t R&IRERE$™Hn state, the
fourth wite gate signal_bei ntgqusedktlo -, 33, ijgt'?s]truct t he he a {Zifier
circuit to wite dat® td'IHe Wik 1€ THel B skRRE 571 eFORLEd thhg £ o
claim4, furth [ Siyn third, termnal_used to t put 0_,5 an

out si de of the%(ﬂnﬁkog%gn?drho Is:er]f‘p% hledefxgtlrjlrr%%:%ﬁne Sglaqneﬁlsji%aﬁméugb?i ed from
the wite inhiRjti %caoggr-l . T i I i o claim
5, wherein the% llt%g er m'sgla rflal{ls V\t%szedﬁteoolgo%%(epﬁlf%#&%%ee i%?%%rg%fgzrr%l ifier
circuit,othe fauf thhawitesialsns gnadr SUpRid e £ om fihec et tend npibidion

controller.

inhibition requirement is satisfied. Specifically, if
the period in which the servo identification signal SI
is asserted overlaps the period in which the write
gate signal WG2 is asserted, the write inhibition

15 controller 12 regards this overlapping period as the
period in which the write inhibition requirement is
satisfied (i.e., the HDD is in the write inhibition
state). In the examples of FIGS. 4A and 4D, only
during the period T3 from a time point t5 to a time

20 point t6, both the servo identification signal SI and
write gate signal WG2 are asserted. Therefore, the
write inhibition controller 12 detects that the period
T3 is the period in which the HDD is in the write
inhibition state, thereby inhibiting the write gate

25 signal WG2 from passing through the controller 12

during the period T3, with the level of the signal

unchanged. In other words, in the first mode, the



7. The disk controller according to claim2, further conprising: a

read/ wite controller which outputs a third 15 wite gate signal used as
the first wite gate signal output fromthe first termnal, together with
the wite data used in the predeterm ned signal processing by the signal
processing circuit, the read/wite controller causing the third wite gate
signal not to 20 reflect a signal delay izpthe signal processing circuit in
the first node, and causing the third wite gate signal to reflect a signa
delay in the signal processing circuit in the second node; and a nonitoring

target sel ecti QiiGid Guini piiGhh 2l Ectes: ane riihes second-and died wite
gate signals to be nonitored by the wite inhibition controller, the

noni toring targdignsal edd ad Padsuithaaliotduth did be Sécpdtheaditisd node,
the second wite gate signal input via the second term nal, and sel ecting,
in the second modee tdaeret lHirghair i 'gatter@ignathoupidut rooet he24 eas/ wite
controller, and 5 wherein the wite inhibition controller detects the wite
i nhi bition statshdwn noniRI&. rdE,t enlsecdrnzh vithid sgate sdgmalficatbenfirst
node, and nonitoring the third wite gate in the second node. 8. The disk
controll er acc@ri(ﬁrwg t5F dlsainadated whet dish arra et othiegir Bfgeyatel ection
circuit includes: a first switch which transmts, to the wite inhibition

control l er, th&iald W#d't & gaiegaieshdeHRADRST roh tHe §iakr v f t Ehe

controller, the first , . A .
write gate signal WG2, when the servo identification

signal SI is negated.
The write gate signal WG2' output from the port
10 124 of the write inhibition controller 12 is
transmitted to the switch SW3. At this time, the
switch SW3 is in the ON state. Accordingly, the
switch SW3 selects the write gate signal WG2'. The
write gate signal WG2' selected by the switch SW3 is
15 transmitted to the head IC 30 via the terminal 103 of
the HDC 10. The state of the write gate signal WG2'
is identical to that of the write gate signal WG2
output from the read/write channel 20, if the
respective periods in which the servo identification
20 signal SI and write gate signal WG2 are asserted does
not overlap each other. Further, as described above,
the period in which the write gate signal WG2 is
asserted is longer than the write gate signal WGL
(=WGla) by the encoding delay time (a delay time in a
25 delay component between the HDC 10 and head IC 30).
When the write inhibition state is not detected,

the head IC 30 causes the head 50 to write, into a



15 switch being open in the first node and closed in the second node; and a
second switch which transmts, to the wite inhibition controller, the
second wite gate signal input via the second termnal, the second switch
being 20 closed in the first node and open in the second node. 9. The disk
controller according to claim8, further conprising: a third term nal used
to output a fourth wite gate signal to an outside of the disk controller
in 25 the first node; and a nultiplexer which selects the third wite gate
signal, output fromthe read/wite controller, as the - 35 first wite

gate signal inddeydt rsdctvden atk selget40 a did tdnvsdd® @i Sifra as the
first wite gate signal in the second node, and wherein: 5 in the first
node, the writehawi hir iFIG .cotH,r Adutgputoutpat stider satomdi ve | dleargaé 2 Si gnal
as the fourth wite gate signal in a nornmal changing a state of the second
wite wite i nHibiin earaomaratd erittegate ngrilie gedtee s$ pmad 1 aifGl but pust i ng
the negat gate signal as the fourth wite gate wite inhibition state; and
state, w thout yateswlitgnalata e tthens exwrell gt ing the eenredimg t@ebagnal in
the in the second node, the wite inhibition controller outputs the third
wite gate sigrdiMeasin Hel s §34uF ilFs t@rapnel s Qran ibe treahbrerl sPat e,

w t hout changi a state of the third wite gate signal, the wite

i nhi bition contt?rlﬂ 1S gttt "fk}?é‘ tHe ¢Vt elr&'éjtkél%%%ﬁt%l% BRIt putting

Loe pegated thifd Mide 9ale SLANR! 2% W01 ey ! fe PRt e, sigoal Tn the
write inhibition state. In other words, the write
gate signal WG2' is forcibly negated during the period

10 in which the write inhibition state is detected.
Accordingly, during the period in which the write
inhibition state is detected, the head IC 30 inhibits
the head 50 from writing data to the disk 40. As a
result, the servo data written in the serve area 410

15 is protected from breakage.

As described above, in the HDD of FIG. 2, servo
data can be protected from breakage even if the
read/write controller 11 negates the write gate signal
WGl before the write gate signal WG2 output from the

20 read/write channel 20 is negated. The write
inhibition controller 12 in the HDC 10 can be
constructed so that it detects the write inhibition
state, but generates no write gate signal WG2'. To
realize this structure, it is sufficient if a circuit

25 other than the write inhibition controller 12 inhibits
data from being written to the disk 40 when the

controller 12 detects the write inhibition state.




- 10. The disk controller according to claim7, wherein the nonitoring target
selection circuit includes a nultiplexer which selects, in the first node,
the second wite gate signal input via the 25 second term nal, and sel ects,
in the second node, the third wite gate signal output fromthe read/wite
controller, the signal selected by the nultiplexer - 36 being
transmtted to the wite inhibition contrptlet. 11. The di sk controller
according to claim7, further conprising: a third termnal used to output a
fourth wite 5 gate signal to an outside of the disk controller in the

first node; andra tHirsstcdBd tigHexeri whigdr sel eat s thee thisd ywdte gate

signal, output fromthe read/wite controller, as the first wite gate

signal in the fidat/wiides @chddl sPd ecd sceaddditcov i t® O ensa@net 35 the
first wite gate signal in the second node, and wherein: the nonitoring

target sel ecti oneitteuitoutnel20endi secahbyutié thexesn whigd sel ects, in
the first node, 15 the second wite gate signal input via the second
termnal, and $€HGctd, dfn wdiel sexoml thoele; etnmend hi¥QR vw f t ehgaieC sl @nal
output fromthe read/wite controller, the signal selected by the second
mul tipl exer beiTiy & reigmiural daes Heotwnesd | Hig biwitoeh 2W3ohnrohéer; and
the wite inhibition controller includes a wite gate signal output port
used to output}ﬂﬁé]#burth wite gate signal in the first node and out put

(o output e ¥ i the ] o out
the 111th wite gate]g the, secqd rpd, 25,10 jhe first mpdp. he weite

the HDD, useful in explaining the case where the HDC
10 shown in FIG. 1 is used in the second mode. 1In
10 FIG. 5,. elements similar to those in FIG. 2 are
denoted by corresponding reference numerals. As seen
from FIG. 5, the HDC 10 is connected to the second
read/write channel 200. The read/write channel 200 is
connected to the head IC (head amplifier circuit) 30.
15 The read/write channel 200 comprises an encoder/
decoder (hereinafter referred to as an "ENDEC") 210
corresponding to the ENDEC 21 in FIG. 2. Unlike the
ENDEC 21, the ENDEC 210 does not have a function for
controlling the write gate signals in accordance with
20 the progress of encoding therein. Therefore, in the
second mode, the read/write controller 11 in the HDC
10 extends, by a predetermined delay time, the period
in which the write gate signal WGla is asserted, even
after one-sector write data is output, considering the
25 encoding delay time in the ENDEC 210 of the read/write
channel 200.

In the second mode, the MUX 13 is set to select



~controller outputting the second wite gate signal, selected by the second
mul tiplexer, as the fourth - 37 wite gate signal in a normal state
through the wite gate signal output port, wthout changing a state of the
second wite gate signal, the wite inhibition controller negating the
second wite gate signal and 5 outputting the negated second wite gate
signal as the fourth wite gate signal-thgpugh the wite gate signal output
port in the wite inhibition state, and in the second node, the wite
inhibition controller outputting the third wite gate signal, 10 selected
by the second raNd iplexern. assdhendd f tdhawdd e aad & Shohadys natdesior mal
state through the wite gate signal output port, w thout changing a state
of the third waree sgad ersitgnaloNt lermvdd® orhididton, cosdpabt venggat i ng
the third wite gate signal and 15 outputting the negated third wite gate
signal as the fad tdhomn tiem gelle. i gnain tthimightdthe, Whé evgate gagaal out put
port in the wite inhibition state. 12. The disk controller according to
claim 11, furt lseEgrednmifGis mutgubouiput testrewd [ vant sev ¢obi ngl P&r uhlt whi ch
outputs, to the third terminal in the first node, the fourth wite gate

si gnal ot put firsoraalectad thy ddte svigiett DUt pnd porpuipfte hehewport
inhibition controller, and outputs, to the first nultiplexer in the second
node, the fiftH3adidfe e eglitghanbiRiguionsantorether wit e BHaees signal

out put port of the wite inhjbition controller. 13. The disk controller
according to cl@§mSecond Hf%!e'f dithetSeotprilg mrite (9 te $E9pthafClided to

Che i et mode Foh AR BT o e &L bE R SR AF et 1 i ch |
sel ects the thitrhcg vgé'éoqch%oedﬁs,i 9%?% ,hwe ﬁ@ﬁnﬁ%%fﬁégﬁéﬁgég ?Qnt roller,

as the first wite gate signha r'fth wite

gat e si qeal as ddia ddsStel 148 ot Sl Ol cd f bhe, Segonds 10, fpde,  and

wherein: in the first node, t Ition co er outputs the

second wite gahe 1 gndle asiddiel fsd hsaddd@cgal e Sh@N&kitonaspor el state,
wi t hout 15 changing a state of the second wite gate signal, the wite

i nhibition contdedder wiggatdngHdavseeonthih e gat fegh fhahedndi gut putting
t he negated second wite gate signal as the fourth wite gate signal in the
write inhibiticetsitstiesd.and@ieidfi ddel gecohdtiwdeeride imiveichhthéeti on
| servo identification signal SI is asserted overlaps
15 the period in which the write gate signal WGla is
asserted, the write inhibition controller 12 regards
this overlapping period as the period in which the
write inhibition requirement is satisfied (i.e., the
HDD is in the write inhibition state). Only during
20 this overlapping period, the write inhibition
controller 12 inhibits the write gate signal WGla from
passing through the controller 12, with the level of
the signal unchanged. 1In other words, in the second
mode, the write inhibition controller 12 permits the
25 write gate signal WGla to pass therethrough and be
output as the write gate signal WGlb through the

output port 123, only when the servo identification



controller outputs the third wite gate signal as the fifth wite gate
signal in the normal state, wi thout changing a state of the third wite
.gate signal, the wite inhibition controller negating the third wite 25
gate signal and outputting the negated third wite gate signal as the fifth
wite gate signal in the wite inhibition state. - 39 14. The disk
controller according to claim13, whereim4she-third termnal is used in the
first node to output, to the head anplifier circuit, the fourth wite gate
signal supplied fromthe wite inhibition 5 controller. 15. The disk
control l er accqidifg tsa Glaigaddegtherein the disk controller is used in
the first node if the signal processing circuit is a first signa

processing circuit, @ wseth | dhtdes Speondiomsieoudpd® then Stignakr processi ng
circuit is a second signal processing circuit, the first signal processing
circuit perf or rinkg irtddet exoritned 18gridl iy ocessmigs tord W ttehaatmput A
accordance with the first wite gate signal output through the first
termnal, the fofr sthel 3B drinl plrodessigeraid auide outlputMiXhgl 3 hee lsscond
wite gate signal, a valid period of the second wite gate signal being

| onger tRan thdhie metiter igad eyatieons gt 1yt zansmiet et ries goli ingputo & del ay
time in the predeterm ned signal processing, the second signal 20

processi ng ci r A% BFEPRS ity ashdhecvridandate gatanasl Jial | thirudgecond
signal processing circuit being unable to output the second wite gate

signal, and perf6 hstFIRddet®r ni nde W Frice esianyt IHeinis eliifta in
accordance with t fi jte te signal, 25 output through the first
termnal. 16. e%%l@r@wé&q atgb%rrg‘?#d"f%ltc? RS g?’eieﬁl‘?h%ofi rst
termnal is usedd pdhe fdrsf made oupd0 e aupul Ihe Litstowrite gate
signal to the first signal processing cifcuit, and used In tHe" second node
to outp the fd4 e Qgﬂg} : - I I i ng
circui tlitgnd thge[l%fwn%ﬁ%legﬁiea?ca; [of clﬂ% &ﬁ T%ﬁﬁ%i Q%:%nftl% Ici'gr?éaccordi ng
to claiml, whereidywrhiadicdnt Sopravided, W tina fdaiaddt i ®f sermeeareas
extending radially at circunferentially regular intervals, and a period in
which witing efpdate tahkd ENmEdi 5k draedde hecrahidpiednentd esponds to a
period in which a head is passing through one of the plurality of servo

ar eas. and outputs the encoded write data to the head IC 30.

The head IC 30 causes the head 50 to write, to a
15 target sector on the disk 40, the write data from the
ENDEC 210 in accordance with the write gate signal WG1
from the HDC 10.
As described above, in the second mode, the write
gate signal WGla output from the read/write controller
20 11 is used for write inhibition control executed by
the write inhibition controller 12. The write gate
signal WGla reflects the encoding delay time in the
read/write channel 200. After performing write
inhibition control using the write gate signal WGla,
25 the write inhibition controller 12 outputs the write
gate signal WGlb. The write gate signal WGlb is

output as the write gate signal WGl from the terminal



" 18. The disk controller according to claim1, wherein the disk is rotated
by a spindle notor, and 15 a period in which witing of data to the disk
shoul d be inhibited corresponds to a period in which a rotational speed of
the spindle notor is in a non steady state. 19. A disk drive conprising: 20
a disk controller for controlling reading and witing of data fromand to a
di sk, the disk controller including: a-figst termnal used to output a
first wite gate signal which dictates witing of data to 25 the disk; a
second term nal used to input a second wite gate signal; - 41 a

read/write contil lgr oMy Giboulut Synd qaethiergid s A4 £ wat & s auddyrd
wite gate signal used as the first wite gate signal output through the

first term nal;irb thed Md=d tey Mnalndisechd Qo dWn i OUr 2 o Wik £cigat e
signal to an outside of the disk controller; and a wite inhibition

control | er whi chawnidotmvdien oo on i fer gadret s Phirlg | teitwiieet he second
10 termnal, and detects, as a wite inhibition state, a state in which
writing of datayate tdhieyrdilsk) i s dictated during a period in which witing of
data to the disk should be inhibited, the wite inhibition controller

out putti®g the secors wrd tarrpttentsi finah tise tdizoVoudescitpiione ghee signal
in a normal state wi thout changing a state of the second wite gate signal
the wite inhi BRG P cntBFBI1 & Gregdrs nipate cavmretedite Hate signal and
outputting the negated second wite gate signal as the fourth wite gate

signal in the WSa%¥ WO Gsifhattoh &8 athet PaF ghaf Ui ot@Rsiag circuit
connected to the disk .contrqller via the first and second term nals of the
di sk controlIeﬁo(ﬁﬁ§iﬁﬁﬂ%ﬂéﬁﬁ(ﬂﬁﬁﬁﬁrﬁf§ﬁr?ﬁﬁqa§EWf9ﬁrﬁ?ﬁﬁﬁ?éﬁgtg?nined

si gnal processi ite .25 data i or.dance with the first wite gate
si gnal output t ro%a\q/ﬁ'&ere]ftizer scg’l rgr%en?na & % aglt oucfep%trf?%gh?'ﬁ% Recond wite

gate sigpal, a Mgldd PETERd Hnd ) SEEPNhe write gate signals. This

means that if an HDD incorporates the HDC 10 shown in
FIG. 1, it is compatible with read/write channels of
various specifications. In other words, read/write
channels produced by different makers can be used in
15 HDDs of substantially the same recording density,
which enables HDDs to be provided in a reliable manner
and at low cost.
In the above embodiment, the state where the
period in which the servo identification signal SI is
20 asserted (the servo detection mode period) overlaps
the period in which the write gate signal WG2 (in the
first mode) or the write gate signal WGla (in the
second mode) is asserted is regarded as the
requirement for write inhibition. 1Instead, the state
25 where the period in which the rotational speed of a
spindle motor (not shown) for rotating the disk 40 is

not in a steady state (i.e., the rotational speed does



- 42 wite gate signal being longer than the first wite gate signal by a
time corresponding to a delay tine in the predeterm ned signal processing;
and a head anplifier circuit which causes a head to 5 wite, to the disk,
the wite data processed by the signal processing circuit in accordance
with the fourth wite gate signal output through the third term nal of the
di sk controller. 20. A nethod of contrell2eag +nhibition of witing 10 of
data to a disk, for use in a disk drive in which reading and witing of
data fromand to the disk is perfornmed using a head under control of a disk

controller viarpisighal PrOCasStdEdEWd1ad svdepshanphd fperighrenit,
the nmethod conprising: 15 outputting a first wite gate signal and wite

data fromthe ditsklcaid avt e tentdes SRl WEr asessc g L r&ssdrtéde first
wite gate signal instructing the signal processing circuit to wite the
wite data; pemfay heg qraddtcdras ngte sremal renacestongvoité he 20 wite data
in accordance with the first wite gate signal output fromthe disk
controller to t¥Eifiighiedn processing circuit; outputting a second wite gate
signal corresponding to the first wite gate signal fromthe 25 signa
processi iy circlfadifolaatelenikk controller, the second wite gate signa

reflecting a signal delay in the predeterm ned signal processing;
FIG. 6 1s a block diagram illustrating a

modification of the disk controller of FIG. 1. 1In
FIG. 6, elements similar to those in FIG. 1 are
denoted by corresponding reference numerals. The HDC

10 100 shown in FIG. 6 incorporates, instead of the write
inhibition controller 12, a write inhibition
controller 120 that has a write gate signal input port
125 and write gate signal output port 126. The
feature of the write inhibition controller 120 will

15 now be described. In the case of the write inhibition
controller 12 of FIG. 1, there are provided two write
gate signal input ports, i.e., the port 121 for
inputting the write gate signal WGla and the port 122
for inputting the write gate signal WG2. There are

20 also provided two write gate signal output ports,
i.e., the port 123 for outputting the write gate
signal WGlb and the port 124 for outputting the write
gate signal WG2'. However, the write inhibition
controller 12 does not simultaneously monitor the

25 write gate signals WG2 and WGla. On the other hand,
in the HDC 100 of FIG. 6, the write gate signal input

port 125 is used to input (monitor) the write gate



- 43 detecting, as a wite inhibition state, a state in which an
instruction to wite data to the disk is issued during a period in which
witing of data to the disk should be inhibited, in accordance with the 5
second wite gate signal output fromthe signal processing circuit to the
di sk controller; and outputting, fromthe disk controller to the head
anplifier circuit, the second wite gate 37gnal as a fourth wite gate
signal in a normal state, without 10 changing a state of the second wite
gate signal, the fourth wite gate signal instructing witing, to the disk,
of the wite dafigf106eRE5eq, bhd hei s Onadadr OHRe St BhiEUlhon BAG-Negat i ng
the second wite gate signal in the 15 wite inhibition state, and
outputting, frand heidiskaantdigler o d hen head segdid igsagircuit, the
negat ed second wite gate signal as the fourth wite gate signal in the
write inhibition stalleerefore, the HDC 100 incorporates a MUX 131 and
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signal selected by the MUX 131 is input to the port
125 of the write inhibition controller 120. Thus, the
MUX 131 selects the write gate signals input to the
port 125 of the write inhibition controller 120 in
25 accordance with the operation mode.

The write inhibition controller 120 detects the

write inhibition state when the servo identification
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signal SI is valid, using, as the requirement for
write inhibition, that the write gate signal (WG2 or
WGla) selected by the MUX 131 is asserted. When the
servo identification signal SI is negated, the write
5 inhibition controller 120 permits the write gate
signal WG2 or WGla to pass through the port 125 and
to be output as the write gate signal WG2' or WGlb
through the port 126, with the level of the signal
unchanged. On the other hand, when the servo
10 identification signal SI is asserted, the write
inhibition controller 120 inhibits the write gate
signal WG2 or WGla from passing through the port 125.
More specifically, only when the servo identification
signal SI is asserted, the write inhibition controller
15 120 forcibly negates the write gate signal WG2 or WGla
input thereto, and outputs the negated write gate
signal WG2 or WGla as the write gate signal WG2' or
WG1lb through the port 126.
The write gate signal (WG2' or WGlb) output from
20 the port 126 of the write inhibition controller 120 is
input to the DMUX 132. The DMUX 132 is a one-
input/two-output demultiplexer having an input A and
outputs B and C. The input A of the DMUX 132 is
connected to the port 126 of the write inhibition
25 controller 120. The output B of the DMUX 132 is
connected to the terminal 103 of the HDC 100, while

the output C of the DMUX 132 is connected to the input
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As a result, in the first mode, the write gate signal
WG2' output from the port 126 of the write inhibition
5 controller 120 and input to the input A of the DMUX
132 is output from the output B of the DMUX 132 to the
outside of the HDC 100 via the terminal 103. On the
other hand, in the second mode, the write gate signal
WGlb output from the port 126 of the write inhibition
10 controller 120 and input to the input A of the DMUX
132 is transmitted from the output C of the DMUX 132
to the input A of the MUX 13. In other words, the
DMUX 132 is used as an output-switching device for
switching the output destination of the write gate
15 signal input to the input A. The write gate signal
WGla output from the read/write controller 11 is
transmitted to the input B of the MUX 13.
As in the case of the HDC shown in FIG. 1, the
MUX 13 selects the input B in the first mode, and the
20 input A in the second mode. Accordingly, in the first
mode, the write gate signal WGla output from the
read/write controller 11 is selected and output as the
write gate signal WGl to the outside of the HDC 100
via the terminal 101. In the second mode, the write
25 gate signal WGlb output from the DMUX 132 is selected
and output as the write gate signal WGl to the outside

of the HDC 100 via the terminal 101. From this, it is
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5 FIG. 5.
Although in the above-described embodiments, the
invention is incorporated in a magnetic disk drive
(HDD), it is also applicable to disk drives, other
than magnetic disk drives, such as optical disk drives
10 and magneto-optical disk drives.
Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
15 shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their egquivalents.
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5 gate signal which dictates writing of data to the
disk;

a second terminal used to input a second write
gate signal output from an external circuit, the
external circuit performing predetermined signal

10 processing on write data in accordance with the first
write gate signal output from the first terminal, and
outputting the second write gate signal, the second
write gate signal reflecting a signal delay in the
predetermined signal processing; and

15 a write inhibition controller which monitors the
second write gate signal input via the second
terminal, and detects, as a write inhibition state, a
state in which writing of data to the disk is dictated
during a period in which writing of data to the disk

20 should be inhibited.

2. The disk controller according to claim 1,
wherein:

the external circuit is a signal processing
circuit, the signal processing circuit performing the

25 signal processing on write data in accordance with
the first write gate signal output from the first

terminal, and outputting the processed write data to a



10944& () - LpMNNNNNNNUV70/ \ /\ 109448 () - 910%4& () - &L0%H& () - 10HH 10HH

10HH! &6" 1094HH& ()- 0s109%H& () - NNIOOOPPaBuV70/ \ / \

109 () -1 " 109! ()~ 9" 109 () - L0%H () - SyL0%H& () - GO%HE! () - P QERRRe [ <uV
7OIV/\ S2100%4 () - . 10%H ()-) " 109 ()

"109%& ()-!!"109%4H8 ()-s!! " 10%HH& () - sRRPSSSSSSS~ @/ \/\L10% & ()-Lnl0% & ()
~ 10H 10H 10H 910%4&' ()-! &6 10%HH&' ()-- 32

3410%&’ () - SS5ThT3UmUUaB~ @/ \/\10% & ()-1"10% & ()-f10% & ()- 10%&: ()-!x
109& () -, 10% & () - UCVAWNNAI Xz [ <~_ @)/\/\yZZlo%&' ()- 0'10% & ()-

TlO@&&f() '*'h@%é&dﬁplifgéé\éiﬂauf%"'%&ﬁ% éﬁ processing cilrcuit
JXXXXXXX(YYb@D/\/\'|S|10%&T() 910@&&T() &nﬁOO & ()- 10\ 10\

10\ 810N & () - &3 so outputting the second write gate signal, eriod
10% & () - YYZZ[\\} A<b @7\ /\ 1 FO% 10984 % & () - " 109D& () - g1 1006\ & () - g 10%& () -
9! 110% \ & () - gSinl QR o) -tred 1§ M 1Yg ol YOS ()s LADA Hatnd O*\ *\

}.83 :t Lf 2" 109 \l'orgign),- Syf 2 10ie E&q)rSdandindg \® (3 -dlay £ g "oRid yLS10%
H&' ()-IlO%H& ()-10%4& ()-'i 110% 4i4& ()-t!d
predetermined signal proce551ng, than a period in
which the first write gate signal is valid, the head
amplifier circuit causing a head to read or write data
from or to the disk; and

the second terminal is used to input the second

10 write gate signal output from the signal processing
circuit.

3. The disk controller according to claim 2,
further comprising a read/write controller which
outputs a third write gate signal, together with the

15 write data used in the predetermined signal processing
by the signal processing circuit, the third write gate
signal being used as the first write gate signal
output from the first terminal.

4. The disk controller according to claim 3,

20 wherein the write inhibition controller outputs the
second write gate signal as a fourth write gate signal
in a normal state, without changing a state of the
second write gate signal, the write inhibition
controller negating the second write gate signal and

25 outputting the negated second write gate signal as the

fourth write gate signal in the write inhibition

state, the fourth write gate signal being used to
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the disk.
5. The disk controller according to claim 4,
further comprising a third terminal used to output, to
5 an outside of the disk controller, the fourth write
gate signal supplied from the write inhibition
controller.
6. The disk controller according to claim 5,
wherein the third terminal is used to output, to the
10 head amplifier circuit, the fourth write gate signal
supplied from the write inhibition controller.
7. The disk controller according to claim 2,
further comprising:
a read/write controller which outputs a third
15 write gate signal used as the first write gate signal
output from the first terminal, together with the
write data used in the predetermined signal processing
by the signal processing circuit, the read/write
controller causing the third write gate signal not to
20 reflect a signal delay in the signal processing
circuit in the first mode, and causing the third write
gate signal to reflect a signal delay in the signal
processing circuit in the second mode; and
a monitoring target selection circuit which
25 selects one of the second and third write gate signals
to be monitored by the write inhibition controller,

the monitoring target selection circuit selecting, in
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read/write controller, and

wherein the write inhibition controller detects
the write inhibition state by monitoring the second
write gate signal in the first mode, and monitoring
the third write gate in the second mode.

8. The disk controller according to claim 7,
wherein the monitoring target selection circuit
includes:

a first switch which transmits, to the write
inhibition controller, the third write gate signal
output from the read/write controller, the first
switch being open in the first mode and closed in the
second mode; and

a second switch which transmits, to the write
inhibition controller, the second write gate signal
input via the second terminal, the second switch being
closed in the first mode and open in the second mode.

9. The disk controller according to claim 8,
further comprising:

a third terminal used to output a fourth write
gate signal to an outside of the disk controller in
the first mode; and

a multiplexer which selects the third write gate

signal, output from the read/write controller, as the
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a fifth write gate signal as the first write gate
signal in the second mode, and
wherein:

5 in the first mode, the write inhibition
controller outputs the second write gate signal as the
fourth write gate signal in a normal state, without
changing a state of the éecond write gate signal, the
write inhibition controller negating the second write

10 gate signal and outputting the negated second write
gate signal as the fourth write gate signal in the
write inhibition state; and

in the second mode, the write inhibition
controller outputs the third write gate signal as the

15 fifth write gate signal in the normal state, without
changing a state of the third write gate signal, the
write inhibition controller negating the third write
gate signal and outputting the negated third write
gate signal as the fifth write gate signal in the

20 write inhibition state.

10. The disk controller according to claim 7,
wherein the monitoring target selection circuit
includes a multiplexer which selects, in the first
mode, the second write gate signal input via the

25 second terminal, and selects, in the second mode, the
third write gate signal output from the read/write

controller, the signal selected by the multiplexer
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further comprising:
a third terminal used to output a fourth write
5 gate signal to an outside of the disk controller in
the first mode; and
a first multiplexer which selects the third write
gate signal, output from the read/write controller, as
the first write gate signal in the first mode, and
10 selects a fifth write gate signal as the first write
gate signal in the second mode, and
wherein:
the monitoring target selection circuit includes
a second multiplexer which selects, in the first mode,
15 the second write gate signal input via the second
terminal, and selects, in the second mode, the third
write gate signal output from the read/write
controller, the signal selected by the second
multiplexer being transmitted to the write inhibition
20 controller; and
the write inhibition controller includes a write
gate signal output port used to output the fourth
write gate signal in the first mode and ocutput the
fifth write gate in the second mode,
25 in the first mode, the write inhibition

controller outputting the second write gate signal,

selected by the second multiplexer, as the fourth



11N @! 10% & ()-F10% & ()-910% & ()-s310% & ()- 10% & ()-sLm0% & () -
MIEML 1! " @!!110% & ()-10% & ()- 10% & () -

A10% & ()-@0%n & ()- 10% & ()-"WnbC 1! " @ ! Lnl0% & ()- 10\ 10\

10\,)10% & ()-L"10% & ()-%10% & () -#10% & ()-@r}[<nmbC 1! " 110% & ()-t!'!10%
& ()-tlis "10% ()-dlss "10%& ()-d10% & ()-L 10% & ()-r4hP}[9nbC

1171 "10%& ()-& . "10%& ()-& YW 10%\ & £)-37T10% & ()-M!110%& ()-MLOW & () - #
SrP1 1"10% o0& ()-!isL!10%0& ()- !'xsL!'10%0& ()- Lml0% o0& ()- 10%¥R 10%R
109! . " 10%890R& () - &S zX6rP1 1!3$, "10%KoKo&' () -!

, " 10%00C0& () - 1W34A% Qfatld -41'dD0& (Q -HorPi&k {de thAOWW Ok (JrieXY:

11 10% o0& ()- 310% o0& ()-10% o0& ()-9f10% o0& ()-LI10% o0& ()- 10KoKo 10KoKo
10KoKoe8pdEXY: gate signal output port, without changing a state of

1' @M 10% o0& ()-Lyl0% o& ()-1310% 0& ()-10% o0& ()-10% o0& ()- @

10% o0& () - pGdExtYie second write gate signal, the write inhibition
controller negating the second write gate signal and

5 outputting the negated second write gate signal as the
fourth write gate signal through the write gate signal
output port in the write inhibition state, and
in the second mode, the write inhibition

controller outputting the third write gate signal,

10 selected by the second multiplexer, as the fifth write
gate signal in the normal state through the write gate
signal output port, without changing a state of the
third write gate signal, the write inhibition
controller negating the third write gate signal énd

15 outputting the negated third write gate signal as the
fifth write gate signal through the write gate signal
output port in the write inhibition state.

12. The disk controller according to claim 11,
further comprising an output destination-switching

20 unit which outputs, to the third terminal in the first
mode, the fourth write gate signal output from the
write gate signal output port of the write inhibition
controller, and outputs, to the first multiplexer in
the second mode, the fifth write gate signal output

25 from the write gate signal output port of the write

inhibition controller.

13. The disk controller according to claim 7,
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gate signal to an outside of the disk controller in
the first mode; and
5 an external output target selection circuit which
selects the third write gate signal, output from the
read/write controller, as the first write gate signal
in the first mode, and selects a fifth write gate
signal as the first write gate signal in the second
10 mode, and
wherein;
in the first mode, the write inhibition
controller outputs the second write gate signal as the
fourth write gate signal in a normal state, without
15 changing a state of the second write gate signal, the
write inhibition controller negating the second write
gate sigﬁal and outputting the negated second write
gate signal as the fourth write gate signal in the
write inhibition state, and
20 in the second mode, the write inhibition
controller outputs the third write gate signal as the
fifth write gate signal in the normal state, without
changing a state of the third write gate signal, the
write inhibition controller negating the third write
25 gate signal and outputting the negated third write
gate signal as the fifth write gate signal in the

write inhibition state.



1109 ()- !'110988& ()- dj10% & ()- dj10% o0& ()- qrst{uvr 1!

10% 0&' ()-& 10% o0& ()-910% o0& ()-LI10% 0o& ()- 10*o*o 10*o*o 10*o*O!

_"10% 0*0& ()-""XIdEUV7 1! LF10% 0& ()-110% 0& ()-10% 0& ()- 10% o0& ()- @
10% o0& ()-10% o0& () - @m dEuV7 1!

#10% o0& ()-! 10% o0& ()-10% o0& ()-Z10% o0& ()-10% o0& ()-, !'10% o0& ()- FydEuvr
;L/!410% 0& ()-y2Y10% o0& ()-010% o0& () -. 1_0%309&' (_) -,10% o0& ()-19%&10% & ()- /012
Ob@ 1! ' xs9! 10%& () -'9m0% o0& ()- 10'o 10'o0

14, The disk controller according to claim 13,
wherein the third terminal is used in the first mode
to output, to the head amplifier circuit, the fourth
write gate signal supplied from the write inhibition

5 controller.

15. The disk controller according to claim 14,
wherein the disk controller is used in the first mode
if the signal processing circuit is a first signal
processing circuit, and used in the second mode if

10 the signal processing circuit is a second signal
processing circuit, the first signal processing
circuit performing predetermined signal processing on
write data in accordance with the first write gate
signal output through the first terminal, the first

15 signal processing circuit outputting the second write
gate signal, a valid period of the second write gate
signal being longer than the first write gate signal
by a time corresponding to a delay time in the
predetermined signal processing, the second signal

20 processing circuit outputting the second write gate
signal, the second signal processing circuit being
unable to output the second write gate signal, and
performing predetermined signal processing on write
data in accordance with the first write gate signal

25 output through the first terminal.

16. The disk controller according to claim 15,

wherein the first terminal is used in the first mode
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to output the first write gate signal to the second
signal processing circuit and the head amplifier
5 circuit.

17. The disk controller according to claim 1,
wherein the disk is provided with a plurality of servo
areas extending radially at circumferentially regular
intervals, and a period in which writing of data to

10 the disk should be inhibited corresponds to a period
in which a head is passing through one of the
plurality of servo areas.

18. The disk controller according to claim 1,
wherein the disk is rotated by a spindle motor, and

15 a period in which writing of data to the disk should
be inhibited corresponds to a period in which a
rotational speed of the spindle motor is in a non-
steady state.

19. A disk drive comprising:

20 a disk controller for controlling reading and
writing of data from and to a disk, the disk
controller including:

a first terminal used to output a first
write gate signal which dictates writing of data to

25 the disk;

a second terminal used to input a second

write gate signal;



10998 &610% & ()-F410% & ()-S2 10% & ()-!,y

109%\ & ()-!S)10%\ g\ & ()-) 109 ()-3b@ 10994 ! ns, ! 10%\ & ()- 4
.9:10% & ()-Lnl0% & ()- 10\ 10\ 10\9 10% & ()-810% & () - Bt z[ 9b@

109961 9% 1 10%\ & ()-@"10% & ()-! "10%\ & ()-! "1090D& ()-10% & ()-!ns, ! 109%&
'()-4 kM S4 10&10% 0& () - LmL0% o0& ()- 10986 10986 10984 0" 10988& () -)

10" 10% ()-) .10% & ()- MDvdEr S4 10&10y-10%10& ) - 10% 0& () -s@

109 0& () -y109% 0& ()-109% 0& ()-10% 0& () -V, dEr S4 10&10Y94.0% 0& () - y#

10% 0& ()-10% 0& ()- 109% 0& () - &IF10% 0& () - Y10% 0& () -, alEdEr S4 10&100

10% o0& ()-.f10% o0& ()-, S 0% o rt é—Q%Iﬁf_grc(])Iér which outputs,
10% o0& ()-& f10% o0& () - EkK5678dYNC 10&1 10'o 10

10" 09- 10% 0&' ( koGt He@& wi)chdirr iHRYdR& o) 'aF"clﬁ%d)&r(l)’cef 2% a8 n=1870>dEYNC
10&1 "10% o0& () - &10% o&' () -
used as the first write gate signal output through the
first terminal;

5 a third terminal used to output a fourth
write gate signal to an outside of the disk
controller; and

a write inhibition controller which monitors

the second write gate signal input via the second

10 terminal, and detects, as a write inhibition state, a
state in which writing of data to the disk is dictated
during a period in which writing of data to the disk
should be inhibited, the write inhibition controller
outputting the second write gate signal as the fourth

15 write gate signal in a normal state without changing a
state of the second write gate signal, the write
inhibition controller negating the second write gate
signal and outputting the negated second write gate
signal as the fourth write gate signal in the write

20 inhibition state;

a signal processing circuit connected to the disk
controller via the first and second terminals of the
disk controller, the signal processing circuit
performing predetermined signal processing on write

25 data in accordance with the first write gate signal
output through the first terminal, and outputting the

second write gate signal, a valid period of the second
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a head amplifier circuit which causes a head to
5 write, to the disk, the write data processed by the
signal processing circuit in accordance with the
fourth write gate signal output through the third
terminal of the disk controller.
20. A method of controlling inhibition of writing

10 of data to a disk, for use in a disk drive in which
reading and writing of data from and to the disk is
performed using a head under control of a disk
controller via a signal processing circuit and a head
amplifier circuit, the method comprising:

15 outputting a first write gate signal and write
data from the disk controller to the signal processing
circuit, the first write gate signal instructing the
signal processing circuit to write the wrife data;

performing predetermined signal processing on the

20 write data in accordance with the first write gate
signal output from the disk controller to the signal
processing circuit:

outputting a second write gate signal
corresponding to the first write gate signal from the

25 signal processing circuit to the disk controller, the
second write gate signal reflecting a signal delay in

the predetermined signal processing;
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detecting, as a write inhibition state, a state
in which an instruction to write data to the disk is
issued during a period in which writing of data to the
disk should be inhibited, in accordance with the
second write gate signal output from the signal
processing circuit to the disk controller; and

outputting, from the disk controller to the head
amplifier circuit, the second write gate signal as a
fourth write gate signal in a normal state, without
changing a state of the second write gate signal, the
fourth write gate signal instructing writing, to the
disk, of the write data processed by the signal
processing circuit; and

negating the second write gate signal in the
write inhibition state, and outputting, from the disk
controller to the head amplifier circuit, the negated
second write gate signal as the fourth write gate

signal in the write inhibition state.



