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Met hod for processing defective sectors in a disk storage device, and a

di sk storage device 2 2 2 DEC 2003 Detail ed Description of the

| nvention: [0001] (Field of the invention] The present invention relates to
a di sk storage device which searches for a defective C the di sk and
reassigns an alternate sector in advancé: and a net hﬁ?fgg@%ﬂ&si ng the
defective sector in such a disk storage device. [0002] [Background art] In
recent years, as the capacity of tHh¥pafiigkcgtépage devi se (di sk .storage) has
been increased, in an AV (Audio Visual) application, dynamc inmge and
sound are increasingly becom ng stored in the disk storage device. In such

an application,. for rgal time i nput and out put of the dynam c i mage and
sound, it is r%ﬁgﬁié%-ﬂaﬂﬂéﬂﬂﬁéﬁéﬁﬂéwer limt value of the throughput of
the storage, that is, to define alimt of its instantaneous perfornmance
degradation. HaWeVS ., £é t} 1 Sk e. deyic desi gned
primarily to s ore&gtg??cbggﬁggg%{ﬁé; ggggét%}e\slaiiée‘ggo %ﬁel\‘{ir ﬁ%rkous}o%lﬁgenay
be conpared, Bt 1% & gﬁf‘gnﬁﬁﬁga%%rdfa "f¥nce degradation is not taken
into account. Therefore, when an error actually occurs, retries are
executed as nmany tinmes as possible to recover fromthe error. Then, when

t he nunber of retries reaches a predeterm ned nunber, it is decided that
.the sector is a defective sector, and reassignnent of the ' tor
is carried out. [0003] [Problens addressed by the inventioqﬂmﬂﬂwﬁMﬁMﬂ@mn

t he above described AV application, retries extendi ng over

result in pause of the inmge and *166166*
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*G00002*



2 2 DE C 2003 -3 dropout of the sound, and therefore cannot be accepted.

Al so, in the conventional disk storage devices, unless having access froma
host, the devices are in the waiting state. Furtherm)re, because the
reassignnment of the defective sector is carried OUtZ,}TﬁﬁﬂqZQﬂ or occurs
during access froma host, dependi ng om-t he nunber it my be a
contributing factor of the instantaneous perfornmance degradati on.
Furthernore, whétgiBed aiSs &F & 10fdnen rasgoct atgd Wt.h the servo system and

t he occurrence of such errors in the servo sysiemresults in reassignnents
of the sector |n whi ch the error occurred and a plurality of subsequent
sectors. Theol frany sectors are reassigned at a time, and this also greatly
affects the instantaneous perfornmance. [0004] Thus, a need exists to
provide a Ftﬁglét&fa&? devi &6 whi.ch can substanti al | y overconme or at |east
anel i orate the above described r]obl ens and avoi d instantaneous perfornmance
degradation as much as p055|ble and a nethod for processing a defective

sector in Buehpaediak sinareagdofeviedateE0@@5]a [c&ﬁmﬁét’&r m&@ggcéoﬁmmh
an

rocessin t ec t deyi ce
gspect of Q;E%f?%ge!ﬁ%ﬁl %ve&r\%ec‘;r?qg%n%r&ggg ?’h ‘?} %sg? a% eEEPFgggﬁs an

predet er mi Wk PEFLPEA iPo advigseri gmd o It‘fﬁélQ.ﬂ skost pragesseng ceéhe

i ncl udi ng defectdivestectan tim sernoat @ésdk arragiet detr€sé, when the di sk
storage device is in a waiting state where the di sk storage device has no
access fromgpst. Thereby, the read test and wite servo test are to
search for a defective sector on the disk and reassign the defective

:sector, and the wite test is to indicate the abnornmal condition of. the

N

“the COﬂte@&e@futEBe Jsegﬁa%{}ﬁrtiﬁesc'&é‘rg&'s%q{le( AL R gtsr‘rt

head. 2 BapkgowmedaqtQ006] -4 Preferably, the waiting state of the disk
storage device in which it has no access froma host is utilized to execute

during th t e ete hec t ha the read test, wite
servo tes'?jgn kgEeH? é’% %@, EHP ?ggsgl ﬂcﬁ% H%f«g \fglsé%c?'ﬁ)?r%l% de¥éseain
the stat us b r]i hstﬁéaaeo n ‘b?d‘vaﬁ@%n tlﬁléréﬁye@he ipr oababAM t fAudit Vheual)

r eassi gnm@RPMidat izocurdymeerict hisnaget enids sauhdalalry dneeeagidnhyyapBeshing
commend cancied adioah @k RACAGERAEE; dE0T AALLAA GAN a?)gl&&g}{? Of eps | N
t he prefer enndi £ O h e nvent i on, Pat et°t hat
(1) if a r%%i commné# ind 16 %&? & JChe h Y REg l"bae‘—f%gar&e%%'f'é‘%il the
test whi chS sFSEHTSF )étéjcd%ee%”}es asdé’d@ﬁdédmlénéfai%@ génthat trpeshpeonednd
is given &h5ioke¥3gandtbrecdsed to( Mefiine @i skimsittorafjeitdeviaethatproviasged
W-th a regiestfierrmaneenhd edirddiet s t 1 abwelivelrhe ﬁ{acggg V@B%d&oﬁ%ﬁeséfgkf or

the check stz | Je PRI GXE &6{&1 F?nﬁé%{f}ﬂ £ &nd EPE %'le:fﬁiétsédmgm of

sequent i al]| ated as th ec oce and ere
t he regi sttI‘a')ré' %st‘f)a(rjlélues fh’é ré‘t?é’té?em%@aﬁ% Hatt ethpbed

after thel§5snFageouRe cRﬁﬁfmmaﬂF@m tdlq:erhdstlcm opped, net t hatkerhe vptsle of
the acceseedosmatt.or Therelferer, coRER! &6 EMESY &f&&hlnpeoeew@é '§e§Pi’é offe and

provi ded & ng a,c ecgh val ue e accesse tgpi;al%r’fcbrbe
accessed f0 Fdst APE™ h Eheré‘kml?:% B r EELLEFRd URRCHSE céntéﬁ?d%ﬁelﬂmed
regi st er, "ARRSChatit 3}st Hecdfisk shatagbedeecteri Ssprovdeitettiiveh sedmsie,
flag, in @ahdchreths iyypenof of hehd efdrectikensbytdiei g RXeGLEed LS stored. In
ei ther case, the above described processing of the defective sector of the
pr esent E QSI on nmay be executed. [0008] Furthernore, the disk storage
devi ce ac g to an aspect of 2 2 DEC 2003 -5

[Problems addressed by the invention]

However, in the above described AV application, retries
extending over a long time result in pause of the image and



wWwite serggcyﬁédﬁggxecu
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" el apsed & Yere t hecsuphing oftd heuconmmndf r yp t hg host,

t he present invention conprises nmeans for detecting that the disk storage
device is in the waiting state, and means for executing a predeternined
check related to a function of the disk storage device, that is the read
test, wite servo test and wite test, in response togt nng neans.
[0009] [Preferred enmbodi nent] Figure 14s a flowcharng%i]gQZﬁpBi ng an
enbodi nent of a general concept of the nethod for processing the defective
sect or indt]p%oqlitsk fstq}rage devi ce of the present invention. In the

descri ption accor di'nd o F're and fibesefore tsnoeci dedawbephed . t hg disk
storage devl déd sconverttel omailt idig kstsabeahst @pyvSlhs RGB?%éé ng. 59 whet her 'in
the waiti mgost at€ OhoBRL, ity hedéigivcje%e h S, no.access from a host SFE8F a

| apse of uE%‘ﬁQﬁE\%r i ng)d tine, it 1's decided thBt & s THitHY wabtang.
state, angl the devi CERYES Cart Mac dess siigareat host it hiler ddvei yr edeteg pi ned
time, it iS dédrded onat wheni snnetrbn bbeuyai Bifth S A Ses Mk o) o 6 dOVI CO
i's not independ@hyi Bg St €nu@Ld10SE s COOPRN wh!.Lgh LS urrently exe '%d, or
gener at edegtt hin the ab3: e described predeter m nelYi dt t 8P EREPekbrut i on
is finished s execute \?](estepl@f‘.“t[i‘@@‘i@f NeRerfofmance s déegcegat hat .t he
devi ce i s*PAPRETOE? 1 i W§isearerosst hrst ofieneadsbeshted Wikhe (387 VO, L85t .
and a wrif¥stest axe segueRicualbicexgsgulgd 'glil%r-gs,i fQCr sear chi ng FY° a
def ect i Verégﬁi%, tnherregg 1%[?1@&111!.58 execut e by seri .aln rg§d|sﬁé;voarﬁ’qw

i e 'positi onthg SERECKeakn t whdclw i theg exasixt i on,
and for decr di het PheFeliky apf alsndsealhiecondiccitomsi. n thEuB?a%a,éhe
wite testeFsorkerin etedssigridd ng datambt) an@atiisul al, SBelan., AS A result,
i f a def echhée vensenttindsud Qupdobyaihe read test or wite servd test-Cthe

. defective sector is reassigned to an alternate sector forned in a spare

area on tllt;%djj];k, and if the abnormal condition of the 2 2 DE C 2003 -6
head i s f'oun y the wi (step S3). This step S3 the waiting state persists
during each test, this cc the test which is being comand is executed.
[0011] ~&huest a teeduseridts itf gumdgal 4 tyil.8 « at ed .sequentijially as |ong
as If a compmnd, is,provided by gfhost cgrrﬁalrsl isgggﬁ%ndﬁvh?%hwbi‘?%rF*’t“?, and
executed i s suspended, “dHF e Fodt Ferdt civef herabowechealeserikbadsst ansy il |
be descr FBEYLlEEFOWANG more ddetaitant snddies fggk@w&rﬂgnégsfq?é@ LNy an
embodi memtcw |Jasb§adi,%~ig1iebed in aWhimcg a,control | er of t i Sk*St'or&ye
device is provided wth a’'node flag Forfn iCat PhgCaetirg | ¢ etetetedveone of
the read f&SPT whi FBBef vl Hesttoramsd deivieet est, and a regi ster which
stores a?o@ggress value for indicating the sector currently being accessed.
[0012] : Deéision on whether in the waiting state or not (step Sl1) In
step S1, in conjunction with POR (Power On Reset), the register is
initialiZsamaaylthis time, the content~of the register may be restored to
t he stat &Ltkgs regi ster during the previous activation, which is stored
in the di sko6f°Th&Cdi SSESFIFE deviviect iNextseattven i ps edeber eRedgki Me is
stopped, it is
deci ded dhat, ¢ ice is in the waiting state by t esﬁ%% i n VRS CAPEK
st or age desfi;rcleg.éesan \et Esgteg%ntognt “BFLhen? eyi RY¥eie iy mimechathepsi melaneti me i s
witten 19 fhef WK oThpS ithpréfse«reerb@@auéeiaé,th%ctliurgqngf dﬁpeg_g%ad
executi argst ef grence L h ntent al.lows the head to be noved directly to
the sector at the pOE%?Y%DE\ﬁﬁgré&%tﬁhe &§t %% 0 "B Texeeut ddsk TReosogeent of
the regiSTEICT s¥Seflieft Makt ynapetoated wisetcherraddriess @brblie 3eGLRL Wich is

-accessedﬂdu&td!cngs:exénmhi@nh@@ﬁ/es.Thereby, the read test and write servg

test are to search for a defective sector on the disk and

reassign the defective sector, and the write test is to
lndicate the abnormal condition of the head.
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2 2 DE G20U3 [0GL3] 2. Execution of the host command (step S2) In step
S2, in the condition that the host comuands are continuously provided to

t he di sk storage device, in other words, in the condition that the next

host command is generated within a predeterm ned ting ?gtﬁgg/?@ gupply of a
host command stopped, it is decided that the disk st02 ' g is not in
the waiting state, and it executes the.qaost commands. [0014] 3. Perform ng
of the testo@yh reassignment (step S3) In step S3, the MPU in the disk
storage device conplies with the mcrocode to test the function of the disk
storage device, for exanple, in the order of the read test, wite servo
test, and Rweifteerabéyt. theenyaifimy defetei wé stdod odisk feawmdgby ddiedecatht est
or wite - test, .th e Lyve tor i,s _reassigned.by.allocating it to
a sector ?Aﬁﬁt e g‘?ega%o&?eégg%é%mfnsrt%%ofgt FE =g sk Iftlilizéfil dr% 81“3‘1"% € head
is found Wpnimg wihake tése, thre bpredetsrmived metieok, i tthaftor iexane eredy
means of indicati he e f ect,..kp_thi i sk _staor .devi on
t he di spl at%.@t'l‘he,wggﬁtgen?gﬁfét %ntgde%gpagwggzegduezsnt?’i ali%loy ggggséggac@g? di ng
to the coﬁi/eéﬁtc‘:éf"et hecfe’¥ wiichapsernbaial |Yhdpeishigterecet edhd 00E6 Heme,
the read tRBlarce,t oris@sgnt kakl oautie cheaghdd eRealled s JRcks. wand

decide that the sector. in the tracks_which cannot be read I's the defective
sector. TR Yedtredt's dasgedft BFLHALATY12CRESERPACKY, 2t RABL | SOMPaRAr AR sSS
of whet hetbed heddata- r anar gedf armascodedabadatnbrcosdase aseasntd i f a
defective sector is found, reassigns it. The wite servo test is to offset
the head to the witing position in each track, and neasure the precision

‘of the pos[iotoioadi ng in each servo 2 2 DEC?2003 g sector. If it is

deci ded tat she precision of the positioning is lowin a sector, it is

deci ded that tihe E%E@Eré& enflShEnbhy e ot ol  pAldDe AGLREL LY e sector. and
equent, s ﬁor.i arg reassllmgn Cg e Wite sefvoltest®is
. ufﬁ'gg gﬁa&? r3tk8, PaRE FP™RPLnblgPeR o dhess drhen (Rach
di sper si ok€8kd ¥ ebadegvargeubedabsie r@sitapthish etghbeiagk exBeatedi ties t est
is to wisesgandetio thd amea JuverbtedWhbke icesahdenki fgiv@nomn i 10 1§ K
face in agwanegeduead,t N arka, qand éegéa?&@r&é&ibé/mg& hgfaro%*i‘ﬁ IS
ecj ded ,ﬁat tlﬁ fead

witten. : ata_ is, not properly witten, It Is
has an ab!rfgggrfgl'e“egén |t‘|”15ﬁ?hanaet5hoes%£cslé’ PL tRPoP RBECDIWRLCH (B 1Icass 4 host
conmand i £°Pr oA Ye FREGH ngUEr RISty PREBIhoBtecEsRAaNtS | Stgivedn aatw githe
priority RA8itienutied. s¥eent twllyxeepdatond ohst hitvehosteclomprBdekss | | Ringhed,
then the thvi;muslms@weer&@d;ehe%fi ¥heXeyi8goAcear dkBIehOhNE YRR G the
est susp a ¢ ress.vakue obtaipe om t he_content o
t he node ?P@ﬁ a gﬁeﬁe%ggﬁgé%fl ggﬂ?hgg?e%l&g 3?3 ﬁt??ﬁ H‘ﬁeSPBEf‘Y Phe tént ent
of the refPEPRRY; sTH%f gl POshy fEqRPedne 8P sKEBat a%peopvahme tafie the
interval aceesapdeseatan appr bprirecevavedeevehi attessehe Fbear weernihe
;I eft hats_ befnaaarrmlhet @tdmtt-:-he beStthieS &@Qtsutged%agahea%@{n bpe t(ﬁ aM‘FBOf?]
ernati , 1e e rted _after a certain_tine.
HELY JOaD iboHroRelle dbdt (a® s, g gAdRe Rf whieh t he

Figure 2 shows an e e confi"guration df

_nmethod foPCPTRRESsFARGEAr duPdehi & d&ctRf fFCceeeAkktet srakRrtethee chkckhe

present if¥enbProrerovexedubydtheheoditeht shéwahenrBygater? kadpraytded with
an area fohetlgsur stérigst aRltica datFrdacidedtar 8aBie &19 Fa-ﬁun&fiﬁ%de‘j
era

4

area R3, r f r i 4,. fromthe quter, peri to the
i nner periiglﬁl e?gpéoﬁ%i ta{%§€$ét%%¥§%t%§‘ o7 e %eﬁ‘%etdes]tspF&t *4-he &Pea
which is ﬁf‘f tenCpRet hdhfr | Ao tesdesanidast clr 4ans siggs st Hnibat dRers ivhe

area i n whectox hef riges Jirgsrant ihseskbonitred wWeeaxtberdef ective sector is
found in the read test or

[0008]

Furthermore, the disk storage device according to an agpect of



2 2 DES Zuu _9_ wite servo test. In the nethod for processing the
defective sector in a disk storage device of an enbodi nent of the present

i nvention, whenever the device is in the waiting state, the test is
executed so that the defective sector is reassigned 2@ .Eec mal
condition of the head is ascertained. Therefore, even If enporarily
decided that a sector is the defective sector due to ref use and dust, when

the test itheexpeedatt agﬁténﬂp&ercgmgrggggl {“hgﬁl% reféje:te%and dus}%qﬁtjeltgg
EtG | thfusthhe

renoved, |<§ S deci ded that sector is not t ectl

opti nal K c T Fray I6E 1B ovisdet athgl waiitiey Amitas shaWtdahdi gyre 2,
it there |€scee:wang-mrpt@date@m@rzﬁ@ Rk tpgl e%( dgr% raI perfor%ance
be

degr adat i ur co of data,to the data- unrecor
conveni ent yQpréeg\}%n ee d ‘6’():1%8] v aht afBes ra3dwitiesthe wobivieouse Ffront é4e

above des@@@b@élGQSEesptlom rSBOTsd 1Y tﬁea§@§§@§l§gKMé§ £nmbodi ments.  of
the present invention, by executing the test for the defective sector and
t he abnorﬁﬁpoédndltlon of the head at all times during the waiting state,
t he defective sector and the abnormal condition of the head may be found

i ndependent, ac s froma host, and then the defective sector may
be reasag éfgrre §B§b¥‘ﬁ&? Icondition of the head may be infornmed to the

user, thus the i nstant aneous performance degradatl on associated with the

recover camgbeesubstiant haldiourhayent sl ogegé ﬁﬁﬁc} gg}ell ara Jg‘?ﬁ“&f aBr| ef
arf for n

Descriptigang h g gure
enbodi meng iaiggcn%@%{;o%geg fmte%g $ret 5d P’E)‘Pc?ﬁ’%’c‘e%sfcﬁ@ thefeet ot | ve
‘sector in F%e di 5P6r dyekdetprerdanieepeésshe pnesent omvenddh gurs, 2
shows an EhBodiefeminsiionheaconidigwr atd orighre he, difsdest ,0n; whisgh gdie; g} hod
for proceesetigen datedliiske @6k g |d@v§cg| gg gtnort@l%evg \gl%e of t he &'resent

inventionsi§. exgedke 003, [.Descr i p
Area ;rs t he arlg%gg 3 %F& hér " tt’% e eR:g:r nOt if the

Dat a- unr eécger rded aPdd RAC. . acﬁ?%% f bFon eﬁs'@ﬁ’ﬁ?ntaffter 1% 2 12pBek G£20Q3

O ai ms:  PFIESERIOE DY thmecedsi g dédenldd/ethoet 9ES jigh fn dicBk SJOMA%G

devi ce, ocurgre siagdt R€ $hepP device has an access from a host within the
predetermined time, it is decided that it is not in the waiting
state. And, if the device is not in the waiting state, a host
command which is currently executed, or generated within <the
above described predetermined time after the execution is
finished, is executed (step S2).

[0010]

Next, if it is decided that the device is in the waiting state,
first, a read test, a write servo test, and a write test are
sequentially executed. That is, for searching for a defective
sector, the read test is executed by serial readlng, and the
write servo test is executed by positioning the head to a
writing position, and for deciding whether there is an abnormal
condition in the head, the write test is executed by writing
data to a particular sector. As a result, if a defective
sector 1is found by the read test or write servo test, the
defective sector is reassigned to an alternate sector formed in
a spare area on the disk, and if the abnormal condition of the



of : executing a predeterm ned.check related to a function of the disk
st orage device when the disk storage device is in a waiting state where the

di sk storage device has no access froma host; wherein said predeterm ned
check conprises a read test, a wite servo test and é_’ﬁ/r t2303 the read
test and wite servo test are used to search for the defective sectors on
di sks and reassign the defective sectorg, and the wite test is used to

i ndi cate an abnormal condition of heads; and wherein the position of the

sect or _wniﬁ@aasigccfgaﬁadbfyortﬁéwwfb@&ktﬁg{reELEyu%%&ngi XGEHL AL Sof 1
sequentially updated in a‘register as the check proceeds, an erern Ea)
the contentS%¥P t Hid) r egiThi6r StEPstSr kB | HepPrtefl skedhent Babhedes elangedst | ne

has el apseghaf £t e stupRl Yebibhs. corFand.dhiRd hes RaslvitledPReda $8sthat
the value of the accessed sector can be recovered even after thé power is

shut of f andrite S¥nk ehBSbf thésr EgMepBf i1 Jomed BiglbpriREAtY, hasd
command i stipg ovededwidehng & hise Dl ckxethiteyakve HisgeiicascegiPdrBeChokt
which is to he accessed tg restart the check can be recovered by the

content of “the-t eglissteécﬁCu ?dThe met hod for processing defective sectors in

a di sk storage device according to claim1l1, wherein, in the case where a
host connaaﬂ?'s generated while said predeterm ned check is being executed,
t he check i s being executed is suspended, and the generated host
command is given priority and executed. 3. The nethod for processing

?ﬁf ect | ;/e RS 068 ithed aglniotsr% ﬁé&'&%&%eég‘é@tﬁﬁtsﬁ%gﬂdkiwt&é’sﬂﬂéa tlbewr ghn

e conte .register. is red i e.disk at reqular  tine |

(i nterval sf‘HiooI(r)J o‘?l%!e?qiln' a f: r{}é nf%épgo%eggfégéégp’4?nTPg'TE‘L’ﬁ€11WBHtf81‘ll

{ ) : .

processi nPeIeteRITIReGeciordiiich & doskretdprgefdébpcdiabcstaaget deeiaem 1,

wher ei n t hiss dpsdvidest agetideai medes fpagvitded indibasingpdacthaylyi exubiebat he

type of thend ast €né " £8hL YO NIEKES WO d Sttt 8tha wrhive &€ 2008 12
register which stores an address value for indicating the
sector currently being accessed.

[0012]

f

1. Decision on whether in the waiting state or not (step S1)

In step S1, in conjunction with POR (Power On Reset), the
register is initialized. At this time, the contentl of the
register may be restored to the state of the register during
the previous activation, which is stored in the disk of the
disk storage device.. Next, when a predetermined time is
elapsed after the supply of the command from the host stopped,
it is decided that the device is in the waiting state by the
MPU in the disk storage device, and the content of the register
as of that point in time is written to the disk. This is
preferred, because at the time of next execution, reference to
the content allows the head to be moved directly to the sector
at the position where the test is to be executed. The content
of the register is sequentially updated as the address of the
sector which is accessed during execution moves.

a—



-+ 5. A disk storage device for use in an Audio Visual (AV) application,
conpri,sing: neans for detecting that the disk storage device is in a
wai ting state; neans for executing a predeterm ned check relating to a
function of the disk storage device in response to said detecting neans,
wherein said predeterm ned check conprises a read tezgz @E\@Zﬂﬁ:gservo t est
and a wite test, the read test and wite servo test e us t0 search for
t he defectjwel spctors on disks and reas% gn the defective sectors, and the
wite test is used to indicate an abnormal condition of heads; and a
register for storing the position of the sector which is accessed for the
check current I5*958itHG NeRdc ihedhOfheF @M Ndai( 8t PBsi4)i on is sequential ly
updat ed as the check proceeds; and wherein (a) the content of the register

is stored jn thedi %E,Wh%@ 31#15 e%hﬂ&@l&?dac%'aqe ¢lodrsedomhlfgs t NG
supply of the ,cor?man fromthe host stoppe so that the value, of the
accessed sEVTOMUOLT e PERBISFR tovethar f4Fkt FEopader IVt bPf AUP% he
cont ent ofwands r eigi sther danddltdanedhabr tifd)nesttehoathosnmandtmbndieseprtad ded
fluri ngt t hsﬂmﬁqk,a t i€ Vet d48n iGfedt &Qm@cﬁeﬁéfdtﬁ’@%@pl\wicﬁ" d Shdx _QQ)tnﬁtfaQﬁﬁsed

0 restar eck c Y c o 1e_reqi r..
. A% A3FI .SA%%G‘J.%I;L AN A@gﬂ&%@gﬁk‘%&?{%}ﬁé %ﬁéﬁgiyﬁ gﬁ%qgeg% Hot in
| wr mhen Y] d% ddd1Es) SAPESY cRafcht cj]eAtes] Eht taFOAPea e a] ca] ca] c”a] c’a]
cMaJc”Ma]cMalc*a]c:a]c:a]lcalcalchalcalc(a

[0014]

3. Performing of the test and reassignment (step S3)

In step S3, the MPU in the disk storage device complies with
the microcode to test the function of the disk storage device,
for example, in the order of the read test, write servo test,
and write test. Then, if a defective sector is found by the
read test or write servo test, the defective sector is
reassigned by allocating’ it to a sector in the area for
reassignment of the disk. 1If a failure of the head is found by
the write test, the user is informed of it, for example, by
means of indicating the presence of defect in this disk storage
device on the display. The content of the mode flag is
sequentially updated according to the content of the test which
is actually being executed.

i [0015]

Here, the read test is to sequentially execute reading on all
the tracks, and decide that the sector in the tracks which
cannot be read is the defective sector. This read test is
executed on all the tracks, that is, regardless of whether the
data-~-recorded areas or data-unrecorded areas, and if a
defective sector is found, reassigns it. The write servo test
is to offset the head to the writing position in each track,
and measure the precision of the positioning in each servo
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the write test identified on each disk face in advance, read
this area, and to ascertain whether the data is written. If
the data is not properly written, it is decided that the head
has an abnormal condition, and the user is informed of it.

[0016]

If a host command is provided during a test, this host command
is given a high priority and executed. When the execution of
the host command is finished, then the previously suspended
test 1is executed according to the type of the test suspended
and the sector address value obtained from the content of the
mode flag and the content of the register. During the test,
the content of the register is preferably saved iﬁ the disk at
appropriate time intervals, or once in an appropriate number of
accesses. Then, when the test has been completed, the test is
executed again from the 'start. Alternatively, the next test
may be started after a certain time.

[0017]

Figure 2 shows an embodiment of the configuration of the disk,
on which the method for processing a defective sector in a disk
storage device of the present invention is executed. The disk
shown in Fiqure 2 is provided with an area for the write test
Rl, a data-recorded area R2, a data-unrecorded area R3, and an
area for reassignment R4, from the outer peripheral to the
inner peripheral on it. Here, the area for the write test Rl
is the area which is written in the write test. The area for
reassignment R4 is the area in which the reassignment is
executed when the defective sector is found in the read test or
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write servo test. In the method for processing the defective
sector in a disk storage device of an embodiment of the present
invention, whenever the device ig in the waiting state, the
test is executed so that the defective sector is reassigned and
the abnormal condition of the head is ascertained. Therefore,
even if it 1s temporarily decided that a sector 1is the
defective sector due to refuse and dust, when the test 1is
executed again under the condition of refuse and dust being
removed, it ig decided that sector is not the defective sgector,
thus the optimal disk access may be provided at all times. And
as shown in Figure 2, it there is a data-unrecorded area R3 on
the disk, the temporal performance degradation during recording
of data to the data-unrecorded area R3 can be conveniently
prevented.

[0018]

[Advantages]

As will be obvious from the above described description,
according to aspects and/or embodiments of the present
invention, by executing the test for the defective sector and
the abnormal condition of the head at all times during the
waiting state, the defective sector and the abnormal condition
of the head may be found independently of an access from a
host, and then the defective sector may be reassigned, or the
abnormal condition of the head may be informed to the user,
thus the instantaneous performance degradation associated with

the recover can be substantially prevented or at least
ameliorated.

[

4. Brief Description of the Drawings:

Figure 1 is a flowchart for describing an embodiment of a
general concept of the method for processing the defective
gsector in the disk storage device of the present invention; and

Figure 2 shows an embodiment of the configuration of the disk,.
on which the method for processing a defective sector in a disk
storage device of the present invention is executed.
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Rl ... Area for the write test
R2 ... Data-~recorded area
R3 ... Data-unrecorded area

R4 ... Area for reassignment
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1. A method for processing defective sectors in a disk storage device, comprising the step
of:
executing a predetermined check related to a function of the disk storage device when
the disk storage device is in a waiting state where the disk storage device has no access from a
host;
wherein said predetermined check comprises a read test, a write servo test and a write
test, the read test and write servo test are used to search for the defective sectors on disks and
reassign the defective sectors, and the write test is used to indicate an abnormal condition of
heads; and
wherein the position of the sector which is accessed for the check currently being
executed is sequentially updated in a register as the check proceeds, and wherein (a) the content
of the register is stored in the disk when a predetermined time has elapsed after the supply of the
command from the host stopped, so that the value of the accessed sector can be recovered even
after the power is shut off and the content of the register is cleared, or (b) when a host command
is provided during the check, the value of the accessed sector which is to be accessed to restart

the check can be recovered by the content of the register.

2. The method for processing defective sectors in a disk storage device according to claim
1, wherein, in the case where a host command is generated while said predetermined check is
being executed, the check which is being executed is suspended, and the generated host

command is given priority and executed.

3. The method for processing defective sectors in a disk storage device according to claim
1, wherein the content of said register is stored in the disk at regular time intervals, or once in a

certain number of accesses.

4, The method for processing defective sectors in a disk storage device according to claim
1, wherein the disk storage device is provided with a mode flag, in which the type of the test

currently being executed is stored.



, 11109 ()-le%&' ()-F10%' ()-m 10,10 10@B10% ()- @B$10%& ()-B
CbCDEEhEdEDC8 :10%&' ()-f910%& ()-s!10%& ()-y
$10%&' ()-ys! 109%& ()-10% ()- hEEFFBGJEbC8

:109%& ()-f910%& ()-f$109& ()-fP10%&R ()-yf, $109& () - sé%ﬁét mal "
- "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Headin I ng 53]c"
"Headi ng 63]c" "Heading 73]c" "Headi ng183]c" "Headi ng 93] c"A "Defaul t
Par agraph Font]! (/67 ?BDHILNPRTVXZ\* @8 CB&1234\ bI $')-59:

nPABhEBH678K dﬁk‘%ﬂ)@@@éﬁﬁ@fbﬁﬁeﬁﬁn NedioReRBAAA VS labplidation, d‘é@mﬁﬂknﬁ@
Ent ry\or dboc l;nrrgarlllts for dlet'ectltl)l/qg&lthat the dlSk/ s?grggell ggvzgegls ina W%imlz(;%l%g K
means for executing a predetermined check relating to a function of the disk storage
device in response to said detecting means, wherein said predetermined check comprises a read
test, a write servo test and a write test, the read test and write servo test are used to search for the
defective sectors on disks and reassign the defective sectors, and the write test is used to indicate
an abnormal condition of heads; and
a register for storing the position of the sector which is accessed for the check currently
being executed;
wherein said position is sequentially updated as the check proceeds; and
wherein (a) the content of the register is stored in the disk when a predetermined time
has elapsed after the supply of the command from the host stopped, so that the value of the
accessed sector can be recovered even after the power is shut off and the content of the register is
cleared, or (b) when a host command is provided during the check, the value of the accessed

sector which is to be accessed to restart the check can be recovered by the content of the register.



