- *¥159159* * 02* TITLE OF THE | NVENTI ON METHOD AND

APPARATUS ECOR HEAD POSI TI ONI NG CONTROL IN A DI SK
Dmmm\\mm‘mND OF THE I NVENTI ON 5 The present

[ tes generally to a disk drive and, in
parti cubay, to a head positioning control technique.

I n generals—ina hard disk drive, head positioning
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contr ' erfornmed to position a 10 magnetic head to
\“\m\g ﬁ\ “%mtl on (a target frack or a t ar get
n a di sk nedium The magnetic head has a

st rutewd?e such t hat d head comrised of, for
exanple, a GWR (a gi g“ﬂr#TeL?FaéDrFetT&Feﬁr@ﬁWm\él enent) or

aT upnel Wi e t
thelvgg&rgo?l ?’grg)r AESB%aR%ggJSarFQRe %@ﬁ%ﬁr ea hcgdi]ﬁbsL IN A
comppigRdpafyg read only head for reading recorded

data froma disk medium The wite head is conprised

of a head for witiagrdabenonde the divsknrhegdi um 20
In the disk drive, the magnetic head is usually

nount ed oTha mpateayntt Ypereaativat afe larwhs yerddwn dry idige disk
of the actuator, noved to a target position on the

di skdmedeuandThéne patrhié cudad , head aare agk iftcss itreiah diny

the magnetic head are positioned in a different

control technique.
'

In general, in a hard disk drive, head
positioning control is perférmed to position a
magnetic head to a target position (a target track or
a target cylinder) on a disk medium. The magnetic
head has a structure such that a read head comprised
of, for example, & GMR (a giant magnetoresistive
element) or a TMR (a tunnel MR) and write head are
mounted on the same slider as a separate unit. The
read head is comprised of a read only head for reading
recorded data from a disk medium. The write head is
comprised of a head for writing data onto the disk
medium.

In the disk drive, the magnetic head is usually
mounted on a rotary type actuator and, by the driving
_of the actuator, moved to a target position on the
disk medium. There, the fead heéd and write head in
the magnetic head are positioned in a different
position. Upon the recording and reproduction of

data, therefore, it 1is necessary to adjust the moving

of the magnetic head so that the magnetic head is
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25 position. Upon the recording and reproduction of
data, therefore, it is necessary to adjust the noving
of the nmagnetic head so that the magnetic head is 2
positioned on the sane track on the disk medium That
is, it is necessary to position the wite head on a
target track upon the recording of data and to
position the read head on the tgrget track upon the 5
reproduction of data. The ampunt of novenent invol ved
upon the adjustnent of this novenent is called as an

sccabeig P bt B Ry e
th t g .hegad tion of t
rragn\gtr: theg% S\J?%raég%gwg: S%%s%d:lo%& IeO wrltet ead on a

of f sety rvalue JasiCali ated Japmithe H S&aaeﬁdcearhﬁt

the read head and the wite head and the skew ang e

(di f persiitg cteperdenta up@ad e vraditdlrgasidd iy Wort Rehe
actuator. 15 Cenerally, at the tinme of manufacturing a
di sk regriogecttiber offf settaval ue i s nmeasured or

calculated in track units and stored as a fixed val ue
in a nmenorfhg @mdurgs e FEERREVerdt clivalvadheipbskilr i ve.

A mcroprocessor (CPU) in the drive reads out the

of f s@AI36 HWpsNte o &r’ﬁlt%@w dts 1478 e ofan offset.
perfqrmn 0si t,i oni n es this value to

Dol UGS R Tead vaer 3 fe e 5 g Eshrelo Gns to
the @RQ S erfart% <l Al On 1T OANE heag
of fset value on a ura |ty 4) &rence measuring
traC%%daQ%eC%QQH%QI%551tlon of the magnetic head over the

disk medium. That is, the offset value is calculated

from the distance between the read head and the write
head and the skew angle (differing dependent upon the
radial position) of the actuator.

Generally, at the time of manufacturing a disk
drive, the offset value is measured or calculated in
track units and stored as a fixed value in a memory (a
flash EEPROM, etc.) in the disk drive. A
microproceséor (CPU) in the drive reads out the offset
value from the memory at the time of performing head
positioning and uses this value to adjust the head
under the head position control. Or, the CPU performs
an approximate calculation from the offset value on a
plurality of reference measuring tracks and calculates
an offset value of a corresponding track.

As a method of the manufacture of the disk drive,

a disk medium with servo data recorded thereon by a



10

15

20

25

25 an offset value of a corresponding track. As a

met hod of the manufacture of the disk drive, a disk
mediumwi th servo data recorded thereon by a 3

dedi cated servo track witer is incorporated in the
di sk drive. In such a disk drive, a so-called disk
runout is generated in the incorporating process. The
di sk runout is synchronized with the rotation of a 5
spindl e notor which rotates the~ disk nedium I|f there
is any di sk runout, the physical radial position of

ti head t K, .
dur | REUORE FEt SEFAN OF e “H<R el AP Hres! 41 the
al sojacyapiation in the off sgt. '&t‘é‘l' yed. Isfd 4 119 they
di sk rive |nvoIV|n a dISk Funo

posi Eugeueglgoa@&glralt%dﬂ%e et Hntéaerpl&ea Adieds. The
val ue, which is an offset value in the track uni t,

thergiexi stisoatpasi iy@RNFGNACKEH @ tat t&laoQS:lttdtQLfbn of a
di spl aced toward the inner or outer circunference side
15 ofpthdler ack oan whhiehmagnettiees héad dduwk mg dingn.
rotation of the track on the magnetic head. In a disk
drive, geddr &hleye tilse anvack sdverunghitch theeqomydiinggpli sradial
performed by the wite head is nmade w der than the
t r acRO8VER OthPEh thepradnettiicon hleédpéflafrdrerﬁe@"w o tihfe same
read heage For this reason, eveg soe p05|t|ona

A clr

di spFagefrefl oot RBSr &84 & |h§ dr’r& I”kﬁﬂéﬁ”h@“é? there
h Lit f_th d I, t

dat a B8 Hole o her CRBnt Ty Shre CTENGT drvrarede 1T
betM@gg querQQleqgv%ﬁ@q% d%qsanQu%Q%t any head

positioning control is made with the use of a fixed

value, which is an offset value in the track unit,
there exists a positioning portion at a position
displaced toward the inner or outer circumference side
of the track on the magnetic head' during one rotation
of the track on the magnetic head.

In a disk drive, generally, the track over which
recording is performed by the write head is made wider
than the track over which reproduction is performed by
the read head. For this reason, even if some
positional displacement of the read head occurs, no
lowering of the quality of the reproduction signal
occurs at a data read mode. In recent years, the
difference between the recording track width and the
reproduction track width is made smaller due to an
increased tendency toward a higher recording density

of the disk drive, so that an allowable positional
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25 reproduction track width is made smaller due to an
i ncreased tendency toward a higher recording density
of the disk drive, so that an allowabl e positional 4
variation in one circunference of the track is
becom ng smaller. In order to solve such a problem a
method is proposed to correct an offset value in one
5 circunference of the track_(f%r exanpl e, see JPN PAT
APPLN KOKAI publication No. 2005-216378). According
to this met hod, an offset value in one circunference
atrack.s corrected with the use of the absol ute
va ugagﬁ&t&ﬁagé%%ﬁler%u“&eraerr%o eI ve
10 tg ea 9] %%glrgrnethod of neasuring the r unout
anmount ati ve to any track conprises, for exanple,

of measurimg &J@ef%%oﬁf@%cr‘{\"ék P&rﬁuaé%e{}‘l&?dls
to a track of a measuring target of

Neas Wiridd st d U0 Wo @@ tan afotel vallSJéT'eltthﬂ'}é s al so
proposed which conprises, with a head fixed to a

gi ver irrathirele neosie icoh fhreomm@a dlot @id wrexagiiteel e aJPN PAT
di sk nedi um measuring a runout anmount based on a

ti me ARRLSr WOIKAGE panboll iookt ey KN eprdthuct ] @i/ 8)si grfedcording
which is output fromthe head (for exanple, see 20 JPN
PAT APPIEN%OK@%@%W%&%HO??%]}%M%)N @%alwmference

above, |t |s ossi ble to, (% facturl ep for
examﬂ el & 53 GGt e dtsﬁlep yﬁ’somte
given track | the disk drive mn a_ di sk nediu .

i ncor por Y5t &4 eraesren B nE:eotrerresctO an runo kt amount relative

to each track. A method of measuring the runout
amount relative to any track comprises, for example,
of measuring the runout amount with an actuator fixed
to a track of a measuring target.

As a method of measuring a runout amount, another
method is also proposed which comprises, with a head
fixed to a2 given radial position from a rotation
center on a disk medium, measuring a runout amount
based on a time interval of a clock mark reproduction
signal which is output from the head (for example, see
JPN PAT APPLN KOKOKU Publication 3198490).

As set out above, it is possible to, at a
manufacturing step for example, measure a runout
amount relative to.any given track in the disk drive
with a disk medium incorporated therein and correct an
offset value on one circumference of the track based
on the runout amount. That is, it is possible to

store a correction offset value (sometimes generally
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25 of fset value on one circunference of the track
based on the runout anount. That is, it is possible
to store a correction offset value (sonetines
generally - 5 referred to as offset information) on
one circunference of each track in a nenory of the
disk drive. If any external inpact (shock), etc.,
acts on a 5 disk drive (a p[odgctl during or after
its shipment, there sonetines &arises a positiona

di spl acenent (sonetines referred to as a disk shift)

of a._di |umf| to a e not or LJonthe
oc:(:urreffﬁe(:rérelgg;jc % s etftln Cfgl KEPur g % v riation

in acqlrysﬁn{lf%vre; to@@ateﬂ otfz;agpm%ea A Yo £UAECh s sk

of fset val ue ch was st I n the nenor

di sk qMilde become invalid. Wien, in such disk drl ve,

the magnetic head is positioned on a target track on
the di sk mediang diitehecomasoddpossiddie) f oceff eCicBs on a
novi ng adj ustnment of 15 the nmagnetic head in one

Ci r cuhfsédr ehcereof(a lperadiuadk. dumitdheodiaske alr | Mes ofh oment,
hi gh recording density level, therefore, a

repr SOSAE GPTSGMAS FEddRSs 4 mlﬁwnaqluams@/laner@ﬁnt
data read node and, in the worst case,

r epr JATEISOMSSt THE T&hrided T aijltfé?:o?@sftzo of a disk
|nposskﬁ_ f? SUNNARY THE | NVE ON |t
accor Ui cat SHAGE Frdent et G T rence

provi q_‘e Taq g& ﬁ): Cro”ecx}a :J.axtlsgn nlgn a dlSk
of f sét in rrmtlon a{ccor ing to vari ation

runout amount and phase, and any correct offset value
which was stored in the memory of the disk will become
invalid. When, in such disk drive, the magnetic head
is positioned on a target track on the disk medium, it
becomes impossible to effect a moving adjustment of
the magnetic head in one circumference of the track.
In the disk drive.of a high recording density level,
therefore, a reproduction signal becomes lower in
quality at a daté read mode and, in the worst case,
the reproduction of the recorded data becomes
impossible.
BRIEF SUMMARY OF THE INVENTION

It is accordingly the object of the present
invention to provide a disk drive which can correct
existing offset information according to a variation
of a disk runout amount involved upon the occurrence
of a disk shift and, at all times, realize highly

accurate head positioning control.
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25 of a disk runout anount involved upon the
occurrence. of a disk shift and, at all tinmes, realize
hi ghly accurate head positioning control. - 6 1In one
aspect of the present invention, there is provided a
di sk drive conprising a magnetic head including a
wite head configured to wite data on a disk nmedi um
and a read head configured to read the 5 data fromthe
di sk nedi um an actuator configéred to have the
magneti c head nounted thereon; nmenory nmeans for
storing offset infornatiqg for, when the magnetic

head is p&ﬁiﬂqﬁuﬁfﬁ%fEiq gt oo bifTheen, there is

posi tional Trelation betwee _
read H%QQGiQ ”%r%&i%%a%%J lao fédn%éﬁwfﬁ t&%ta on a

readfMW|te og%ratlon, dr|V|ngr?%éﬁhctuator unaer

cont Bk KWinkliithe a¥se Ofr dahe Hfds elod rfRImmt 1Qn S8 ede
in the nenory neans and positioning the wite head or

15 readah€adnt eha ldErsgetmepusint;i om arrdde i doreidjuad to -
nmeasuri ng nmeans for neasuring a disk runout anount and
phaséaake aheopemateitare dteaer ntchant dche herddoen ;opedraidtwmeans
and offset information updating neans for generating

cor r éeti 6 oafiinger fifisledr nmtficomaddeor diarg twhen rdsultagfetic
20 neasurenent by the neasuring neans and updating the

of f sEE3FnfSr MRSLSH R e Ferfsmp sfedins iyt athen the

TrE SEVERRLL, T B GR CTHE CRANRIGS RS acampiyithg ™ 2

dram@@@%ti@%@ﬁhr%ﬁ%th%%o&gﬁﬂékﬁpthe write head and the
read head; control means for, at a time of a data
read/write operation, driving the actuator under
control with the use of the offset information stored
in the memory means and positioning the write head or
read head to a target position on the disk medium;
measuring means for measuring a disk runout amount and
phase at an operation other than the write operation;
and offset information updating means for generating
correction offset information according to a result of
measurement by the measuring means and updating the
offset information of the memory means by the
correction offset information.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated

in and constitute a part of the specification,
illustrate embodiments of the invention, and together

with the general description given above and the
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the present e

to the present enbodinent; F

25 in and constitute a part of the specification,
illustrate enbodi nents of the invention, and together

with the general description given above and the 7

detail ed description of the enbodi nents gi ven bel ow,
serve to explain the principles of the invention.

FIG 1 is a block diagram show ng a nain section of a
disk drive relating to an enbodinment of the 5 present
invention; FIG 2 is a view for explaining a track

format relating to the present enbodinent; FIG 3 is

T S B R AR R
Char@%&%%'%%‘%% gEi%-th%';%'%%g%ﬁ%sa%RP%%e!@n@%dﬁld%q
glrrent, Ié IS a view for

eXplainingithelcqgt%n%ﬁd@k‘Hﬁ%§¥aﬂ!HHHNFHdtH1ﬂé¥ﬁH§éEkion
| 6 is a flowhart for

expl 3ifnangi1a8kpHecess refl atihgar cofahs @ndodfiaiemt icd the
correction operation relating to the enbodi nent; FIG

7 i spaeveew showinngoan error profile associated with

a correction operation relating to the present

enbodi nent’IGand 26 Rl Gied ifora axrdw ishHow iy @y risrrmat
profile associated with a correction operation

rel atPAGLEHot (e THFe BERE B H EAPLREHMENBETAI LED

DESCRI PTI OF _THE | NVENTI The enbodi nent of the
pr esent iﬁﬁ%ﬁtﬁo&%mﬂ Y Q%r exﬁialnlng a track format

relating to the present embodiment;
FIG. 4 is a view showing the characteristics of a.

disk runout amount relating to the present embodiment;

FIG. 5 is a view for explaining the contents of
offset information relating to the present embodiment;

FIG. 6 is a flowchart for explaining a process of
an offset information correction operation relating to
the embodiment;

FIG. 7 is a view 'showing an error profile
associated with a correction operation relating to the
present embodiment; and

FIG. 8 is a view showing an error profile
associated with a correction operation relating to the
present embodiment.

DETAILED DESCRIPTION OF THE INVENTION

The embodiment of the present invention will be
explained below with reference to the drawing.
[Structure of Disk Drive]

FIG. 1 is a block diagram showing a main section
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25 explained below wth reference to the draw ng.
[Structure of Disk Drive] FIG 1 is a block diagram
showing a nmain section 8 of a disk drive relating to
the present enbodinment. A disk drive 100 has, as shown
in FIG 1, a disk nmediuml1, a spindle notor (SPM 2
for rotating the disk nmediuml1l and a rotary type (or
a swwng armtype) 5 actuator 4 %ith a magnetic head 3
mounted on it. The disk nmedium1 is conprised of, for
exanpl e, a magnetic recording nmediumfor recording

data hy a .magnetic recording. s Th tig
oD 2, L9 Y B L TR e
a read head 3R,1 n i 3 : t :
on the sara?’e d'\isslkl er?L.V%T\I’I@IOr Z‘lgggﬁ%efd\%%) | srl?f)?ip%/(?gglgfno%efjdwk

for rexampl e, a QRnehemat o3Nd s38f)Ves @y aJwead Nlthe
head for reproducing recorded data fromthe disk

medi sk mefhemvli tadhead c3Wriys tyged (or ragheticaldny type)

record data 15 on the disk nedium 1. The actuator 4

i s dacvreatby @ waitte acaialgneutiar he@AC) moura ead loow ditt.

to swing over the disk medium1l in a radial

di rect i on.ThHEhelimdt wetdorumg §j st compmrisieedfofa  fascardmrme, a

configured to, under control of a later 20 descri bed

CPU, Mp@siettiion rese rfdgieticd ifgad o3 stecprdtargpetata by a

position (target track or target linder) on_th :

di skm%g&ie&ﬁqclgfeﬁﬁéd&i@ké&ﬁt\?@-106%or?ﬁ%“sgetslca 3 is of

ﬁ?g:é&kggggggp%(%%a)é”%%%% %REM%AEH§HQ§MHET1% read head 3R
and write head 3W separately mounted on the same

slider. The read head 3R is comprised of, for

example, a GMR element and serves as a read only head
for reproducing recorded déﬁa from the disk medium 1.
The write head 3W is used to magnetically record data
on the disk medium 1.

The actuator 4 is driven by a voice coil motor
(VCM) 5 to allow it to swing over the disk medium 1 in
a radial direction. The actuator 4 is comprised of a
mechanism configured to, under control of a later-
described CPU, position the magnetic head 3 at a
target position (target track or target cylinder) on
the disk medium 1.

The disk drive 100 comprises a head amplifier 6,
a read/write (R/W) channel 7, a microprocessor (CPU)
8, a memory 9, a VCM driver 10 and a disk controller
(HDC) 11. The head amplifier 6 amplifies a read

signal which is output from the read head 3R.
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25 8, a nenory 9, a VCM driver 10 and a di sk
controller (HDC) 11. The head anplifier 6 anplifies a
read signal which is output fromthe read head 3R 9
The read/wite channel 7 includes a signal processing
circuit for processing the read signal which is
output fromthe read head 3R and reproducing the
recorded data. Further, the read/wite channel 7 5
allows the wite data which i's output fromthe disk
controller 11 to be encoded and a wite signal which

i lied to the wite head 3Wta be output._Th
eadl wi Qg AT UHIR A Seryg HBtoadt P ch
det the. af si.gnal_ which J.

ot pET SO Re TEay St Far h MR cae i &

as Wbl e i@e%‘ﬁrtipl%%d A3 hhdd#HA d He U SH & eproducing
positioning control of the nmagnetic head 3- see EiG

2. TheeMreopieee sl . ( CRUr t8 eaQnstrd Wees /& i) chbnnel 7
control unit of the desk drive 100 and perforns head

posi tilapiwdg teentirdlt ewidiah at e iuse icf ddhewwerfvendatte disk
which is output fromthe servo decoder 17. Further,
t he CPUt8oddmtr dlls tdatte eeadidad taedope matlitenss igmgdr which

the cooperation of the disk controller 11. The di sk 20
cont A6l IsePriteconst ithet & 1ae ineeer 1At p&ransdiitie  The

di sk drive 100 and th ost system 200 and perforns ,

readFﬁF@V&r&éﬁaCPF§ﬁ§ﬁeB 66%§W%ﬁ§3 ét S TTire d¢r 17 which

i mpl enents the head poisoni control_ , by cantrgl.lin

the VENIGver “10 BaGed "G a 50sit FgRe oranal WhEcH e
output from the head amplifier 4. The servo data is,

as will be described later, data for use in the
positioning control of the magnetic head 3- see
FIG. 2. |

The microprocessor (CPU) 8 constitutes a main
control unit of the desk drive 100 and performs head
positioning control with the use of the servo data
which is output from the servo decoder 17. Further,
the CPU 8 controls data read/write operations under
the cooperation of the disk controller 11. The disk
controller 11 constitutes an interface between the
disk drive 100 and the host system 200 and performs
read/write data transfer control, etc.

The CPU 8 implements the head poisoning control
by controlling the VCM driver 10 based on a position
error between the position of the magnetic head 3 and
the target position (access target track or cylinder).

The VCM driver 10 contains a D/A converter for
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25 error between the position of the magnetic head 3

and the target position (access target track or
cylinder). The VCMdriver 10 contains a D/ A converter
for 10 supplying a drive current to a VCM 5 under
control of the CPU 8 (under an operation control
anount). The VCMdriver 10 controls the rotation

drive of the actuator 4 under ntrol of the CPU 8. 5
The menory 9 includes a flash EEPROM accessed by the
CPU 8 and vol atile nenory such as a DRAM and SRAM

The flash EEPROM st.ores para tters f 05a| cu@{atin an . ¢
of f sE"Rraidéd'd & &G 19 d Far get apo\g(?rbgi on(1%r get ' -t ©
trac r t i ) | f | ue

10 oﬁh%hgpgjirgf (rugixrgoeurpdag{rmo nt aandgnsgéoo%@hgé{{l/%lfﬁa/\?)i 1e 1€

MENMDR} MR8 r alo ABhtdd®y tehdi &l JUnIty AU £ anKkk
of fset value calculated by the CPU 8. At a

poSi tHcian® 1t idareirefe t ko ead/ Wi tehnd el (B8R, 3W, the
CPU 8 perforns a position correction with the use of
15 the calThd atetbnof fSetnahldes a (frask FoPR@N )addessed by

di sk nedium 1l has a | arge nunber of concentric tracks
each thse @ Pis G adet & Sltadridge maeaty Fxhh ag sxkDRAJE and SRAM.
cylinder) 20 has, as shown in FIG 2, a 20 servo ,

sect G T Lty iEFP AL TGRS RATRRGIE that P ke brulaping an

o o 56T S SRl 2 kol oD

sho ' FI I | ] of &rV0 sectorsg g;ul@r@
ar r\gﬁgljé% katO%prte%dreqiae etfrﬁ%% C|¥é/n )eraVSZI s‘Elglndae %c hagt ‘one alue
of the disk runout amount and so on. The volatile

memory stores, at any time, a disk runout amount and

offset value calculated by the CPU 8. At a
positioning time of the read/write head (3R, 3W), the
CPU 8 performs a position correction with the use of
the calculated offset value.
(Track Format) |

The disk medium 1 has a large number of
concentric tracks each used as a data storage area.
Each track (or cylinder) 20 has, as shown in FIG. 2, a
servo sector 21 storing the servo data and data sector
22 storing the user data. In actuality, a track of
one circumference on the disk medium 1 is such that,
as shown in FIG. 3, a plurality of servo sectors 21
are arranged at predetermined intervals and that one
or a plurality of sectors 22 are provided between the
respective servo sectors.

The serve data includes, as shown in FIG. 2, a



25 or a plurality of sectors 22 are provided between
the respective servo sectors. The servo data

i ncludes, as shown in FIG 2, a - 11 servo nmark 23,
address data 24, servo burst data 25, etc. The servo
mark 23 is data which recognizes it as being a servo
sector 21. The address data 24 is a code for

detecting a track (cylinder) agSress and 5 sector
address. The servo burst data is data for

detecting a position error (an error relative to a
track center) of the head 3. The U 8 decides .th

posi EFENCoftattfe 2RagRErESKe &4 S GVer Steﬁé(odibéllfsrtfe(ﬂ%tﬁ% 7o
with the u of the servo.data r . t -
10 hé& 3'3R.sf%l_el—lesaeévlgog“latr?{(o%%nd%wd%?%o%%éﬁgyé‘e%%gﬁ%S ttoas

| nf o'b@'ﬁ'é;o% _lég%t is%%]éttolrg 2t1he q‘h%k a@dr\é% sl%t%f Ahes a

present enbodi nent, time of a manufacturing

processiel @ rexaRle,ing al% rdicsK (I4NAHdeTD Wild degd Atdnee
to any given track is neasured after a disk nedium1

i s | Reerpar aldedesand Tofd setrvionfrarmeat idan ac &% esparediangor
to one circunference of the track is cal cul ated based
on t hie teicsk ngurogto s idnwumte raned | (@rsteorred inelafivesio a
EEPROM of a nmenory 9. 20 This offset information is
conprirged sferdie of fofett heydlagsd (3oFn)Theo GRS ot Higia e
respective sector address (sector nunber t%g% t each

)

t r ackoEd toac et bR INe O Atfdicess WatTa Cridfuigo um 1

FgfiwgtﬁTq e %E%E%ﬂf%ﬁgg%igﬂ&§%ﬁﬁg; Jgggugﬁéapyié%ék¥é%d
head 3R.
[Head Positioning Control and Offset Information
Updating]

In the disk drive 100 of the presént embodiment,

at a time of a manufacturing process for example, a
disk runout amount relative to any given track is
measured after a disk medium 1 is incorporated, and
offset information corresponding to one circumference
of the track is calculated based on the disk runout
amount and is stored in a flash EEPROM of a memory 9.
This offset information is comprised of an offset
value (OFn) corresponding to a respective sector
address (sector number Sn) at each track (a track
number Tn of address data) as shown in FIG. 5. The
sector address (sector number Sn) is data for
identifying the servo sector 21 in the track.

Here, as a general method for measuring the disk

runout amount in any given track, an actuator 4 is
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25 identifying the servo sector 21 in the track. Here,
as a general nethod for neasuring the disk runout
anount in any given track, an actuator 4 is 12
physically fixed by pushing it against a stopper in

the disk drive 100 and the servo data is read out by a
read head 3R fromthe one circunference of the track.
The di sk runout anount and pha%§ are then cal culated 5
froma variation amount of fhe-$ervo data. By such
measuring nmethod, it is possible to neasure the disk
runout anount correspondi ng to one circunference of .
any @PV%hC?}é%k?légdsﬁﬁmﬁugﬂlPEG&t4?gFﬁnFﬁeang?p8FFvén
shi pped as roduc s_set out 10 ahaqve, .th f.f
info?ﬂﬁt?bﬁ%chFégpgﬂgiﬁ68t5g8n86r39r§3¥ e%gnggggf%ﬁheby @

track.Ls falgusal edopasad et Re. dhek LupautL ARPUN rack.

nmeasure I me of nanufacturing an as shown in

FI G rBe gtokeduhButhembliashaEEPBEMsaf artheneBmesy cBiated
As set out above, if any external 15 shock, etc., acts

on ardbskadihyeashbppefloastaorpraduekrva diask.shigft such
occurs and the al ready neasured di sk runout anount

and phaservagymesbotihat tt he pbEséblevabumep@Emp the disk
becomes ineffective. According to the present

enbodiinent, anhentaAprregrertépdal osRoek cascsmrrepee of

di sk drive 100, for exanple, during shipnent as a

pr od@gy, 9Lt HercPuagk  agsu QWPtlésF&gneﬂating a di sk

shift, direct nmeasures a di.sk runout. anount  and

phase shi 5%uﬁtl§cgilrﬁé(§p5ﬂldipﬁ§ % §5orfe pcriord(r:ﬂllfr%c &ences °Ut

of tQEoLE?C%hQ”foset information corresponding to one

circumference of the track is calculated based on the

disk runout amount measured at a time of manufacturing
and, as shown in FIG. 5, storéd in the flash EEPROM of
the memory 9. As set out above, if any external
shock, etc., acts on a disk drive shipped as a
product, a disk shift occurs and the already measured
disk runout amount and phase vary, so that the offset
value (OFn) becomes ineffective.

According to the present embodiment, when any
external shock acts on the disk drive 100, for
example, during shipment as a product, the CPU 8
assumes it as generating a disk shift, directly
measures a disk runout amount and phase shift amount
corresponding to one circumference of the ﬁrack and
performs a correction operation on the offset
information stored in the memory 9, as explained in

more detail with reference to FIGS. 6 to 8.
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25 perforns a correction operation on the offset
information stored in the nenory 9, as explained in
nore detail with reference to FIGS. 6 to 8. - 13 Wen
a given external shock is detected, for exanple, by
an accel eration sensor provided in the disk drive
100, the CPU 8 perforns a correction operation for
correcting the offset informatign (See a 5 fl owchart
of FIG 6). Here, if a nornal ddta read/wite
operation is perforned, the CPU 8 perforns a

correction operation aft th d/ wr.it t]
o o TR B o ST BRI oo
amount _an hase_ 1 hi, f mun rre [ -
circﬁﬁ?@?gﬁgeggfapth§FP§%ﬁ?q?ﬂa%eﬁ§?rt%gg?g?%gc?%vg%%

servg;datg, ;08 apYy, gkuencehagk ok rhhesdisskoredicmolr
step SI. Stated in nore detalp, the CPU 8 perfornmns

t he BEBEQG%H eBrotortrbetsagvendab@ thytt he fireadthead (See a
3R before and after 15 the neasurenent target track _
whi | e1efithkrackifngithe 6) magHetrie¢ hé€ad 3orfladé CRWa8
cal cul ates the disk runout amount and phase by
measurbdgwaiteprpduetion esr perigemedat it &rdudt performs
corresponding to the servo sector. Here, it is _
desi rabPEre6tapsi @rany téProp [26 INEASUrEREH v IddEs SR tion
noi se at a tige of neasurenent by performng an error
cor r B&6i BRAt TaA"prBFEr correction intensity |evel .
FIGS. 7 a g 8 are_views showi_ng.an erraor pr%%
: d ph
el ati ng 16 REmEaSBRENARE Grelani ohreH Gt Lffpgpe phase
shift amount corresponding to one circumference of the
track, that is, the respective servo data, on any
given track of the disk medium 1- step S1. Stated in
more detail, the CPU 8 performs the reproduction of
the servo data by the read head 3R before and after
the measurement target track while off-tracking the
magnetic head 3. The CPU 8 calculates the disk runout
amount and phase by measuring a reproduction error
generation amount corresponding to the servo sector.
Here, it is desirable to avoid any error
measurement caused by noise at a time of measurement
by performing an error correction at a proper
correction intensity level.
FIGS. 7 and 8 are views showing an error profile
relating to the measurement operation. FIG. 7 shows
an error profile as a result of measurement and FIG. 8

shows an error profile after correction. In FIGS. 7

and 8, the abscissa shows a servo sector number and
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25 an error profile as a result of neasurenent and
FIG 8 shows an error profile after correction. In
FIGS. 7 and 8, the abscissa shows a servo sector
nunber and 14 the ordinate shows a variati on anount
corresponding to a disk runout amount. In FIG 7,
reference nuneral 70 shows a reference |level at a
variation anount = zero and reference 5 nuneral 73
corresponds to a center line oft%a Treasurement t ar get
track. Here, attention should be given to an area 75
where, for exanple, the nunber of reproduction error.
occuFhEnCEEingtapslrvs fo Var IPEON AFEXNFs CEGTrESRadd O
to a t&ack statetran%e Qver whi ch 10 the di sk runout
occufs I e THPER 76 "REAr to the area 75 corresponds

to a nei ghhoripg ar eq Where Jhe pumer 7dﬁsho%§ %)feference

reproductl on érror ‘occurrences Is about 2 to

the qthen hand, @R iQutiSndembhn®f <t B @ @dd/Seference
corresponds to, for exanple, "the nunber of 15

r epr gdueliaan 76Cc eurerRgesidsl $ cakouent etro 18 neanrd an

outsi de track area where a reproduction error

cor r eebisar eo@nnot: abgeradeackn t hermesultttepft ion should be
measurenent, the difference between a maxi mum | evel

72 agdveinniteuanl evela 70 ohexe, 20 areswiamaite eife op@ber of

means a variation anmount caused by the di sk runout. B% _
specirRPIrRgUché Ope £ LH3's OGCHT T6MCethd SeMPOUSpd it° i This
possi bl e recogni ze t he phase corresponding to the. .
serv6r§€cbgrCﬁﬁﬁ%éppnﬁﬁet@P@ r€§1cﬁﬁ§? sﬁfqﬁ%w%¥ 5 gfrich
offs%%evaLu

dlS% runout occurs. The area 76 near to the area

75 corresponds to a neighboring area where the number

of reproduction error occurrences is about 2 to 6. On
the other hand, an oﬁtside 74 of the area 75
corresponds to, for example, “the number of
reproduction occurrences” is about 6 to 8, and an
outside track area where a reproduction error
correction cannot be made.

In the result of measurement, the difference
between a maximum level 72 and minimum level 70 on a
resultant envelope means a variation amount caused by
the disk runout. By specifying the peak position of
the envelope it 1is possible to recognize the phase
corresponding to the servo sector number.

The CPU 8 calculates a correction offset value
(OFCn) by adding the measured variation amount and
phase to the offset value (OFn) on the measurement

target track - step S2. That is, the offset value of
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25 (OFCn) by adding the neasured variation anount and
phase to the offset value (OFn) on the neasurenent
target track - step S2. That is, the offset value of -
15 the respective servo sector is so corrected as to
be positioned to a near center of the track w dth per
sector. By the correction of the offset information,
any local error generation due to the off-tracking is
5 inhibited, to obtain a bradadér error generation
margin. FIG 8 shows a correction profile in the so-
corrected case as set out above. The CPU 8 updates the
al r ehH9 ERFBEFRYVEF £8&VC SREGPRRLPoR by GRS T tHre P

menory 9 the correction 10 offset I OFCn)., ..t hat
is, BXE&:FF@Bngt&Fslé‘Fa\%lcﬁ@%ﬁgfoge\ré\%gu%étcgir,w‘)l'déth o8

in step
S3. The,CPU 8 : iati
Cosul kG T r ofv: MECar ok T eEsAlh oo R SReE MafteEREGen.

stores,i A the ERERLY (2nd r 2¢QHeGhicon Offrsets taliy cking
(CFC%?Y t hat IS, a value 15 ggtaiﬁédcby correctingtﬁﬁg e

exi st hRgpekkset cwabye aist ar ed dadietrhe HRITIGE nQ rant itdie

basis of the offset value above-see FIG 5. The CPU 8

i nf omaggtihe 0ECUrr énceocefs kheodirskt ish fircefnd eupdattihegg so-
of the offset information to the 20 host-system 200

t hr ogglirekéedi skseontsr slelterout] abBye .doi ng so, the host

system 200 can recogni ze the occurrence of an externa
i npact, sd&¥ 4FVa Sshpdiatesn thene Idieadwiqxies gy offset

Wher nth riv [ f th r n .
© ?hfgrmgt?o% yes%oiﬁn% i% %h% %%%er 9 the correction

offset valde (OFCn), that is, a corrected ocffset value

per servo sector, in step S3. The CPU 8 converts the

variation amount and phase resultihg from the disk
runout to an offset value and stores in the memory 9 a
correction offset value (OFCn), that is, a value
obtained by correcting the existing offset value
stored in the memory 9 on the basis of the offset
value above-see FIG. 5.

The CPU 8 informs the occurrence of the disk
shift and updating of the offset information to the
host-system 200 through the disk controller 11. By
doing so, the host system 200 can recognize the
occurrence of an external impact, such as a shock, on
the disk drive 100. |

Where, on the drive disk of the present
embodiment, an external force, such as a shock, acts,

after it is shipped as a product, and a disk shift

occurs on the disk medium 1 fixed on the spindle motor
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25 enbodi nent, an external force, such as a shock
acts, after it is shipped as a product, and a disk
shift occurs on the disk nmedium11 fixed on the
spindle notor 16 2, the CPU 8 directly neasures the
di sk runout amount and phase in track units and,
based on the result of this neasurenent, perforns
updat e processing on the offset information for
correcting the existing of f Set 1% i nf or mati on. By doi ng
so, the CPU 8 can, even if the existing record track
varies due to the occurrence of the hi ft

an a@chHFecﬁgsﬁtﬁéﬁﬁﬁélya&F6§Pﬁ§ﬁtt@ﬁ FH& F@@@Pgaamount

track the.use of .the..correct ffset  val 0
St at &8 Rﬁﬁ?elaegg PER §OERoRR Y £%F@? 3 Ehe r%%UI% of

alre@ﬂXFeﬁéggthPe%Qor? E&%Q%svﬁﬁh%§edﬁ§okgs%1%bs%n the

hi ft or exanpl e, data corresponding to a servo

sect gk rAURDER £34 miat 168ad QU BY elche nheathehead s3Rng offset
follows that, for the existing offset information, the

15 YQQQOEQaﬂlaR |3390$bhm@ns@dju&beGPUOBanaare@ven if the
indicated by the reference nuneral 74. In this case,

an emrdéertiect ablkerdeadaerkr orriies mvel ved tihge dcgugrence of
shifting off the track area 75. By the use of the
updatee déskeshildiy,ofesket an2@dopfr@t®aiosd LEEHEMECt i on

of fset value OFCn), on the other hand, the CPU 8 can

posi BPEHS&ARSt OFhé hedad e REsd TRk tHItH &hFange Gt the
the track area 7 read signal which is read

out BYTEREHERd O %é&&tSﬁal§ ‘reproduced as a read error
SUppresse%t%% %‘deﬁgﬁgﬂdetall as shown in FIG. 7, when

the already existing record track varies due to a disk
shift, for example, data corresponding to a servo
sector number 54 1is read.out by the read head 3R, it
follows that, for the existing offset informationj the
read head 3R is position-adjusted to an area indicated
by the reference numeral 74. In this case, an
uncorrectable read error is involved due to a shifting
off the track area 75.

By the use of the updated correction offset
information (correction offset value OFCnh), on the
other hand, the CPU 8 can position-adjust the read
head 3R within a range of the track area 75. Thus, a
read signal which is read out by the read head 3R is
reproduced as a read error suppressed data. In other
words, even where any disk shift subsequently occurs
due to any external shock, it is possible to correctly

read out recorded data.
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25 words, even where any di sk shift subsequently
occurs due to any external shock, it is possible to
correctly read out recorded data. 17 Here, as shown
in FIG 5, the CPU 8 sets in the nenory 9 a flag (F)
representing the occurrence of a disk shift and, by
doi ng so, can recognize the storing of the correction
of fset information properly 5 corresponding to the

di sk shift. That is, by setrin&7 the correction offset
val ue as a runout |earned value at each sector
address it is possible to adjust it agains

t
vari at i onHeferhésdisdiewrurdutt dnownt ths & 8aa§ﬁt§x in the
shift may occur lurality of tines, .an 10
appr BEFPAYe nantidr Sofl Tbi £EEEE GRS T b1 SpresaiEE SE ©of
thatdagﬁ %B%%%f%%ddl § %%ﬁ% %%Su%%%n%%éﬂ :ﬁQQﬁggstoring
recordéd as a corréction of fset ‘value. 11 the present

enbodisnMeRL, HheRRSihi Q% £ 3¢ USIFIRAL tYSNGAdiRr1y
correction offset information may 15 be rmadé at "any

of acdatraspepueduCticorher dWsikt entiifre. Atcar dig)g 4y ddtring

present invention, it is possible to correct the

exi stieg coffreet iionf erffakitoralaecarsdiang unoua Uararatddrvalue

of a disk runout amount resulting fromthe occurrence

of aadi skcshiskctanmd addye26 ddéi ng sossiddld 2o adiiugt Yt

accurate head positioning control at all tines. ,

[ O hégaERESdPNERESP LACRhGdgh Nien difed Fr@serit a8iedi -mentince

t he of fse i nformati on has been eﬁplaine as bein

stor@ddﬂﬁ 5 1ft may occur a plurality of times, a
appropriate number of bits is desirably prepared so
that any specific disk shift occurrence time can be
recorded as a correction offset value.

In the present embodiment, the position
adjustment using the correction offset information may
be made at any of a data reproduction or write time.

According to the present invention, it is
possible to correct the existing offset information
according to a variation of a disk runout amount
resulting from the occurrence of a disk shift and, by
doing so, realize a highly accurate head positioning
control at all times.

[Other Embodiments]

Although in the present embodiment the offset
information has been explained as being stored in the
flash EEPROM of the memory 9, the present invention is

not restricted thereto and it may be recorded on a

disk medium 1 at a specific area (system area).
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25 flash EEPROM of the nenory 9, the present invention
is not restricted thereto and it may be recorded on a
disk nedium 1l at a specific area (systemarea). 18
Incidentally, there is sonetinmes the case where the
of fset information cannot be read out fromon the
di sk nedium 1 when a disk shift occurs. In any case,
however, no probl em occurs beca se updating is 5
perfornmed. (Measuring Method of "D sk Runout Anpunt and
Phase) The neasuring nmethod of the disk runout anount
and phase_nmay conprise dividiqg one ci.rcunference of a
Y

neasureneﬁpcﬁgﬁﬁ§ﬁéﬁﬁacwﬁﬁﬁ%) prOBT A Se! S8 andiere
10 rgbge QEEéEr§%§B§%a%i% a%a%%%q %@’r@%%§%h%n%f%m on the

rep action-error generation anmount, "an error rate or

a gahgsﬁoﬁEPQFmv§l%ﬁegA Mahueh if@r RAYSti NG ARLy case,

i nput si gha or a read/wite channel. The nethod
conmphiaesedet aot bRgha cRe sl cRRisNbelhamea uirsH ith ofi 515
nmeasur enent and neasuring a di sk runout anmount and
phasgetrommadraxi mal val ue and m ni mal val ue by

j oi ni ng each best point of these sectors. Another
nmeasMeagumengotiemaydc ofpDiisd, Rumioug éffounttr ackd Mpase)
read head 3R as set out above, predicting 20 an error
rate val uEhfi feaste igge Meft st Sfettdres Hepr dsBtYthgreunt
signal quality as a statistical anmount and obtainin

a be&PdpBRAEE FRIYs CHERSUSENG e CHEE 98¢ L&t 94 of a
é?giggaﬁg%%gkgévggggéﬁﬁgré%kLthdAaéggg%¥¥é éwgé%éﬂr%eand,

while off-tracking a read head 3R, measuring a

reproduction error generation amount, an error rate or

a gain control value.(AGC value) for.adjusting an
input signal for a read/write éhannel. The method
combrises detecting a best point from a result of
measurement and measuring a disk runout amount and
phase from a maximal value and minimal value by
joining each best point of these sectors.

Another measuring method may comprise, while off-
tracking a read head 3R as set out above, predicting
an error rate value with the use of parameters |
representing a signal quality as a statistical amount
and obtaining a best point. This measuring method is
already known (see T. Perkins and Z.A. Kerin, A
Window-Margin-Like Procedure for Evaluating PRML
Channel Performance”, IEEE Trans. Magn., Vol. 32,

No. 2, ppll109-1114 (1995), for example). This

measuring method is generally utilized as the function
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25 Channel Performance", |EEE Trans. Magn., Vol. 32,
No. 2, ppl109-1114 (1995), for exanple). This
nmeasuring method is generally utilized as the function
19 included in the read/ wite channel in the field of
a disk drive. Further neasuring nmethods may al so be
used which, froma result of neasurement nmade on a
vari ation of 5 intervals of servo sectors, presunes

t he di sk runout anount and ph& e. In general, i f
there is no disk runout, then all the sector

i ntervals shoul d t.o each other. wever

her shetReRlCangeBR FaRay i Eas R hoRed iy MRECES1a of a
naterlak gnd shorter interval 10 portion occur. The
dISk Finodt “amount can be calcul ated froma radi us

val ue Mh'%ﬂr%%%rb%e%%MQQE%t%@th%ﬁ%”hk@'%l@dﬂ%e used which,
variation portion and track nunber. In nore detai

the €RYn8adetects @fs%%%@uﬁéh%n%3ma6%0b%d%dvb&latlon of
respective servo sectors froma 15 neasurenent target

t racknae@vaeasuiresea vl recitotrer valresafnea gérerddtsikngunout
servo gate. The CPU 8 presunes a di sk runout anount

and phasetbasedpbasehe Var igeniesr lportfi ¢heref itshaot idisk
interval of the servo gate as a result of the
neas@ﬂ@@@ﬁb thenThild rbgssesent IREERod lcas e lchéskequal
at any in the case where the mag netic hea}ts is

on- FPa@@é& otherg ﬁﬁ@@é@&reth§6§sﬁ étPo hpgout
to a__track _on which recordin nder__a .pr. t
di sk 2"Shi en@&ndﬁtﬁ SR 9I%Fe s %égﬁlfngOn &% Sh ﬂ%é%?ﬂgl
Corr%%&%%%n occur. The disk runout amount can be

calculated from a radius value which can be calculated
from this time variation portion and track number.

In more detail, the CPU 8 deﬁects a servo mark 23
included in respective servo sectors from a
measurement target track and measures a time interval
of a generéting servo gate. The CPU 8 presumes a disk
runout amount and phase based on the variation portion
of the time interval of the servo gate as a result of
the measurement.

This measurement method can be checked at any
time in the case where the magnetic head 3 is on-
tracked. It is, therefore, possible to, relative to a
track on which recording is made under a present disk
shift condition, periodically confirm the correction
offset value and quickly detect a variation in the

runout amcunt.



10

15

20

25

25 offset value and quickly detect a variation in the
runout amount. 20 - (Read Re-try Qperation) In disk
drives in general, if a read error (reproduction
error) occurs at a data read operation, the CPU 8
executes a re-try operation and re-executes 5 a read
operation on the sane track. |If the read error cannot
be recovered by the re-try operation, the CPU 8 may
perform the updating of the of et Tinformation in the
present enbodinent. By doing so, it is possible to
suppress the read error caused by the generation of 10
the dReRISRPFErYHEPELA £ °FPhe CPU 8 applies correction

of fset information different fram,nitdall pl .
of fset i nfOr MR adri*ng a greclaﬂl-etrrayl’0|oleflr a ir%)ér?adgned%rec%y

dOin?rggroggE%EQ% @rgg&wc%@%ﬂg%dWEtg @%t%f&%%ki%@é%%tion,

i nvol'ved upon the recording o ata on a read target

15 traekcpyhgnctiibe EBY 8 all-ews apeead ieper-ld o-executes
I Mmedi ately after the occurrence of a disk shift, the

previoushy beeetdednt backsecensiel ttutaeka | dfgehe read error
proportion and, with a correspondi ng of fset val ue
firstasebptabea reebaelredvalyuéhea reortrec tiperr agfifeset 2@ CPU 8
value for a newy recording portion is used at a re- ,
try operaBréer e Bpddsiing €4, thewof fisedoriddd dataon 1n
tracks are sequentially increased and, when its ratifgle

exceéd§ PEEFENhETEPGIgeEAn alf¥o Hep%ce t He det ANTS

valug W LR22:3 GO SelO . olS e A Sy hd AR on of
the disk shift. Here, if the CPU 8 applies correction
offset information different from initially applied
offset information during a re-try operation and, by
'doing so, obtains a coincidence with'an offset.value
involved upon the recording of data on a read target
track, then the CPU 8 allows a read operation.
Immediately after the occurrence of a disk shift, the
previously recorded tracks constitute a large
proportion and, with a corresponding offset value
first set as a default value, a correction offset
value for a newly recording portion is used at a re-
try operation timep

By doing so, newly recorded data tracks are

sequentially increaséd and, when its ratio exceeds
50%, the CPU 8 can also replace the default value with
a correction offset wvalue. In this case, it is

desirable to set a replacement unit against the

default value, for example, per zone or per sub-zone.
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desirable to set a replacenent unit against the
default val ue, for exanple, per zone or per sub-zone.
- 21 By thus applying a plurality of such correction
of fset values at the re-trying operation tinme, it is
possible to handle such a situation even in the case
where the recording tine is nade over a tinme range
before and 5 after the disk shift in one track.
(Track for Testing) In the present enbodi nent, upon
the occurrence of a disk shift, the nmeasurenent of

the di sk runout . anmount and phase | erforned gn an
i velvt FRER GRPHY W IRk i WmO T 7] & U, ke OfEoet

crPU % Y &S %tt h S’:?:eec—-itf y%entrglf‘ %%%rt%ﬁ: itoh‘le tdiimsek i diig%npg%sesible

as a testing trac an € nmeasur €nen

di sk LuRAWL 1AM, and RRASEOR Jde itrﬁséﬂéﬁg:ésr@%{jxeﬂé“ the

actual use, the testing track is a specific trac

provirded riding SYsleeMslmaleead it the idisk /Rl Wafore and
According to this nmethod, for a respective

nMeasurferentthea diasd ethicanpar icsen trsadkde with a result

of a previous neasurenent and it is possible to

achi éfeagkhifglhr degrteenadf accuracy. If the testing 20

track is a specific track included in the system area,

it is posdibltda PR ARRAKGUTL r AT DRI WIE e of
adj acent, track to a neasurenent target track at a

meas Gr (1§t iSte. T NIt &'S5FS BATIE D) 25 15 ¢ grdtit

enbo%'mrcg%rr]ltt’ atnléep a%e8 i%ergeorrfngsrmed on any given track on

the disk medium. 1In this case, the CPU 8 may set a
specific track on the disk medium i as a testing track
and perform the measurement of the disk runout amount
and phase on the testing tfack. In actual use, the
testing track is a specific track provided in a system
area on the disk medium.

According to this method, for a respective
measurement, a faster comparison is made with a result
of a previous measurement and 1t is possible to
achieve a high degree of accuracy. If the testing
track is a specific track included in the system area,
it is possible to avoid erasing of recorded data on an
adjacent track to a measurement target track at a
measuring time.

(Notice of Back-up)

In the present embodiment, the CPU 8 performs

processing of a notice to the host system 200 relating

to the occurrence of the disk shift and updating of
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15

processing of a notice to the host system 200 rel ating
to the occurrence of the disk shift and updating of 22
the offset information. Here, if a disk shift occurs
due to a shock, etc., to the disk drive 100, there is
a possibility that such a disk shift exceeds an

al l owabl e value. 5 In such a case, if the disk drive
is operated over a long period of tinme, this adds a
further inconvenience. It i's PHeréfore desirable to
provide a notice function to the disk drive 100 to
the effect that a warning be given, to t he host syste
200 5@§|ﬁ§ﬁsfé tRECEREGEPEnce Bt ea difsk SHiSkt Sidd ta OCCUrs

t _back t ak th d .
vaRtagbe AnaRRGr T FEAry ofe WFI o FSadiiy oolhr Loore 5

Fhosg ggéghSQllg t@ga%rEUCIhgrS Shl%& x%%%%%l %

its er aspe dts't's not I|n1te he speci
det abh s andiLepresent ati ve enbodi nents shown and
descri bed herein. Accordingly, various nodifications

may be nmade whuthout cdepar tifng hler @mstkheir isp riid Perated
scope of the general inventive concept as defined by

t he appendedocbabr®iandoffheimegquinval enitds. a- f23 the\WHAT

IS CLAIMED I'S: 1. A disk drive conprising: a magnetic
headihaehudnagnaew i £& Readheorfioger d¢sittebie tte datcyide a
on a di sk nmedi um and a read head 5,confi%ured to read

out PREIAEt AUPFEAPRhECIIFSR Aédikufrive 100 to the effect

that a warning be given to the host system 200 against
the occurrence of a disk shift and a prompt béckup be

taken on the user side.

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
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit of scope of the general inventive concept as

defined by the appended claims and their equivalents.



10

15

20

25

an actuator configured to have the magnetic head
mounted thereon; a nenory unit configured to store

of fset information for, when the nmagnet head is
positioned to 10 a target position over the disk
medi um adj usting an offset based on a positiona

rel ati on between the wite head and the read head; a
controller configured to, at a data read/wite
operation tine, drive the act ugt-or under control wth
15 the use of the offset information stored in the
menory unit and position the wite head or read head
to the target positioWH%@eFStﬂ%Aang hBdium a
measur i unit canfigured to neasure a di sk runout

armount gg&'ph S&35F e VE SPREiStR%t an 20

' operationat% n%&ﬂ?! Eiﬁ¥lﬂ&81&§¥ﬁa £ dg%étﬁéad_configured

operation; and an offset information up I ng unit

conf i gug,ed L0 g ganehatke GaN aeldith effset Adfomreid on
according to a result of measurenment by the measuring

uni t cand igpdate t 022 elalie coftf sl idafter matdron Hef dik medium;
menory neans by the correction offset information. 2.

A di sk dr iave aggeertdimgdnd iglueiad o weereithe24nadgreric head
menory unit stores the offset information of the

t r ackounitedohefeodi’sk medi um and the of f set

information is an offset value set at each plurality
of sector $ MG hergft S&°Hirgramtior Wrdatingamit 5

f [ ' et,
Updagg%brmgai%%c o&ta%%e%n%%é %@%é&!ﬁ%&t %%(gg§¥¥loned to

a target position over the disk medium, adjusting an

offset based on a positional relation between the

write head and the read head;

a controller configured to, at a data read/write
operation time, drive the actuator under control with
the use of the offset information stored in the memory
unit and position the write head or read head to the
target position over the disk medium;

a measuring unit configured to measure a disk
runout amount and phase of the disk medium at an
operation time other than the data read/write
operation; and

an offset information updating unit configured to
generate correction offset information according to a
result of measurement by the measuring unit and update
the offset information of the memory means by the
correction offset information.

2. A disk drive according to claim 1, wherein
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informati on constituted by a correction offset val ue
generated based on a result of neasurenent perforned
by the neasuring unit for each sector. 3. A disk
drive. according to claim1, further 10 conprising a
detection unit configured to detect the occurrence of
a disk shift on the disk nedium 4. A disk drive
according to claim3, wherein _the nmeasuring unit and
of fset information updating ufit are oper at ed when

t he occurrence of the di sk 15 shlft is detected by the

det ecti on uni % sk dE 2&cord .ng to Ia|n1% th
wher &Pf m?WSraePQ&Fl 4Rt 8t8 §&nhd" 85@@ éiCe ©6f -"€
the agkk %ghgtoﬁh%ﬂeadlgﬂdmgﬁlg% %%%urkln%fg% g time
of a read operation cannot be recovere 0 6. A

d'Sklﬂ%b¥%a@9%9rQ'ngnt%f?E@E”b%&uEu%%Qe%t %%%Rrbﬁb&%lﬁty
noticing unit configured to notice the updating of

the gff settbrker @t @neby rirfRe tofihgetrmaitifodr Mpda@ing unit
updating unit. 7. A disk drive according to claim1,

furthedat2s,canpr kesichg taadhki ndanf itfer et rrecdecindeffset
whet her or not a result of neasurenent made by the
nmeastnéweng tdpent constanudledobyak valrgectpom odfparti yedue
with a reference 25 value; and a unit configured to,
whengehergssdl pased @@rrﬁarfle%‘ﬁ tj & fameAIsNGISREN ty Begd o rmed

nmake a notice to that eff 8. A disk drive
accoPdi h§St §SEEHTHNE, Whér Oﬁ eS8 PhE SRSy unit s

conpri sed Qf %h%f@ﬁﬂéf?%g %ccordlng to claim 1, further

comprising a detection unit configured to detect:-the

occurrence of a disk shift on the disk medium.

4. A disk drive according to claim 3, wherein
the measuring unit and offset informacion updating
unit are operated when the occurrence of the disk
shift is detected by the detection unit.

5. A disk drive according to claim 3, wherein
the detection unit detects the occurrence of the disk
shift when a read error occurring at a time of a data
read operation cannot be recovered.

6. A disk drive according to claim 1, further
comprising e noticing unit configured to notice the
updating of the offset information by the offset
information updating unit.

7. A disk drive according to claim 1, further
comprising a unit configured to decide whether or not
a result of measurement made by the measurement unit

is an abnormal value upon comparison with a reference
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9. A disk drive according to claim1, wherein the
measuring unit neasures the disk runout anount and
phase based on a result of neasuring the intervals of
a plurality of servo sectors arranged on each track on
10 the disk nmedium 10. A disk drive according to
claim1l, wherein the neasuring unit and offset

i nformati on updating wunit are gpe[ated when the read
error cannot be recovered by g re-trying operation
whi ch is done when 15 a read error is generated at a
time of a data read. operation. 1%b A disk . drive

accoVarHG t 6781 &i MEE WREFTRIedaf O TR Jfic Tosult of
re-tryi ng_operation, t troller lLect]
corrgéPP%ﬁlgppséF ﬁﬁf8E§§%%§% §Sl§SVr§§§%h§iﬁ§h¥6%§%%’that
new Y ¢ [ded sector, or offset infornation

corresponding to a before-updating sector, at the

read operation it ddveAherdqies tiorngreadnt nelerein
method for use in a disk drive conprising a nmagnetic

head thac hgdiony an2s Wei terpaddeconffi giveed! itskk wedieim.

data on a magnetic nmedium and a read head confi gured

to read oW. t ke ddatka drfivemadwe rdiislo medium@imnt, wherein
actuator having the magnetic 26 head nounted thereon,

and ADReMERPUIRNG CEAT §ecsdnes o dd SO frigout amount and
information for, when the nag&etic head osi.tioned

to aPPargePIsEst (rof Gwet it di“@?sm%;ﬁ% adi Uty S °F
o b Bl B R P L S I Wleacn creck on
the disk medium.

10. A disk drive according to claim 1, wherein
the measuring unit and offset information updating
unit are operated when the read error éannot be
recovered by a re-trying operation which is done when
a read error is generated at a time of a data read
opération.

11. A disk drive according to claim 1, wherein,
at a time of a re-trying operation, the controller
selectively uses correction offset information
corresponding to a newly recorded sector, or offset
information corresponding to a before-updating sector,
at the read operation time.

12. A head positioning control method for use in
a disk drive comprising a magnetic head including a
write head configured to write data on a magnetic

medium and a read head configured to read out the data

from the disk medium, an actuator having the magnetic
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read head, the nmethod conprising: neasuring a disk
runout anount and phase of the disk nediumat a tine
of an operation other than a data read/wite
operation; 10 generating correction offset information
according to a result of neasurenent by the neasuring;
and updating the offset infornmation of the menory

unit by the correction offset bgfocrmation.

head mounted thereon, and a memory unit configured to
store offset information for, when the magnetic head
is positioned to a target position over the disk
medium, adjusting an offset which is set based on a
positional relation between the write head and the
read head, the method comprising:

measuring a disk runout amount and phase of the
disk medium at a time of an operation other than a
data read/write operation;

generating correction offset information
according to a result of measurement by the measuring;
and

updating the offset.information of the memory

unit by the correction offset information.



