; FGHI e3eL: 86nT POSI TI ON ON DI SK BACKGROUND OF THE | NVENTI ON 5 The present
Tﬁnventlon relates to a disk drive that uses a head to read and wite data
ofromand to a disk, and in particular, to a disk d sets an

between a track position specified by a command fronra host‘mmmmmmmmmm M
position at which 10 the head is to be actually positioned,

head positioning nmethod used for this disk drive. A hard di sk driises s well
known as a disk drive that uses disks (disk nedia) as recordl

general, a plurality of concentric servo tracks are 15 arran %mﬁﬁmmm WHE
recording surface of a disk. T C h racks o
fixed. Servo information is prgf%f#%tgﬁo%%éeg%i sg$%% track di scrét®’y at
equal interval s,dphd8;<Li The. servo

i nformation Zo%lfoére vvrrtte}{r%\??lnrﬁﬁe drerck%sdc é&ﬁ)ﬂi’ﬁéﬁ% he servo
information is mydgdehefoNpastdi onal |nfornat|on also called a servo
pattern, and contai ns address code and burst srgnals The address code
contains a cylinder code (cylEmgarouwmer TufheyNTider code 25 indicates
a cylinder position on the disk at which the correspondi ng servo
information is wittele Jdhesdut Sindé@bddni BedhBOschbl £ddaspostiven error
signal, and it - 2 indicates information (position error) on the
position of theHmeadigsed ad ilvead otd heeay| amdlerr {serdoatd réwedk) amd who ch t he
correspondi ng servo information is witten. The cylinder code in the servo
information is & didlue &nd hit partesulirh thea cdhskcdrive travosetacks (in
general, the respective servo tracks have different val ues ) I f a host
Utilizing the rRl PEFSRE dPeeesn ovi bleacls PRI W t BPedhRbed 2% the drive,
the position of a 10 target track on the disk specified by this command is
cal cul ated. Théeh, CQﬂ%ﬁd“bo%??moﬁr%@FEO%@@O@ Fargal rpeet bRl odt t el BRsi s of

the servo. information read by the head.  This control allows.ihe head to be
posi ti ol at t t%ﬁﬂ%tl%oggt?%na??%a%%% P%ﬂ%E}Oﬂ?gEC%§d%e%£ the 15 disk).

In this state, ga reads or mrﬁﬁgs dat a,f [, odth gisk. In this
case, the tracks N ThE TR HeAd™ ?%su%%? %Biﬁ% ﬁf?h the€servo
tracks. The p'tCh OfAtH§r8r89§§ @EE@gklg'&SPi kﬁoLhXSQ Zﬁ idReqpegds of

recent hard disk drives are nmaln a conposite type e conposite head

is conposed of @hé@a@s@§a@1ék@a@dﬁéﬁﬂﬁééiaﬁngsar&6b£§1ﬂ§aﬂeéﬂé'te el ement)
separately formed on the sane slider. Wth a hard disk drive conprising

such a conposi ten hgatlerdhe 25 shgARL {00 NOESLCcERtL OcOfeBvh eBHaEkgNELe
(reproduction signal) is degraded if the head has a |arge azinmth angle.
This is ecauseacrosgédl &nmayreesudingnswhfe&be of a disk. The pitch

of the servo tracks on the disk is fixed. Servo
information is pre-written in each servo track
discretely at equal intervals in the circumferential
direction of the disk. The servo information
20 pre-written in the disk is called embedded servo. The
servo information is a kind of positional information,
also called a servo pattern, and contains address
code and burst signals. The address code contains
a cylinder code (cylinder number). The cylinder code
25 indicates a cylinder position on the disk at which the
corresponding servo information is written. The burst

signal is also called a position error signal, and it



- 3 data recorded in a track on the disk is deleted by witing data in
“adj acent tracks. Thus, techniques have hitherto been proposed which
~suppress the adverse effects of crosstalk. 5 For exanple, Jpn. Pat. Appln.
KOKAI Publication No. 10-255201 describes a technique of dividing the
recording surface on the disk into areas with a |arge azinuth angl e and
areas Wth a small azimuth angle. The technigue (hereinafter referred to as
the prior 10 art) described in this publication arranges servo tracks in
each area, the tracks having a track pitch unique to that area.
Specifically, in . riaQr_.ar servo, i nf.qr.nmation i.s w.itten using

di fferent tracl%%f)iltl{% C t%sg 1& &@%%eatéroélas(pvastlﬁglt%e ﬁrarrogrz azt rrtltjl}% paonsgjlr{gl%rhd 15
for the areas w t I iy P in ry rt,..in
order to suppr\gsffsr%t%eg%a \%rﬂseel%%%?s&o@egrc&lg@% r(e%su tcfonﬂgro%cr]@mlt%e | ar ge
azi muth angl e @ itdie heathor e dob GRS d O d dra S84V 0L d RO ¥BdA On usi ng
different track pitches for 20 the respective areas into which the
recording surfage has ikerRr dicddeth ahd hbasi i frmaidd erencesd nu@zi nut h
angl e. However, the length (known as the head width) of the head in the
radi al disrecti aheof digied skitrariies ddridediiei heathrd ossdatk pay al so occur
if 25 the width (wite width) over which data is actually witten varies
owi ng to the vaydrsrnadn ithdeasbpaaiiive lseddo stades Hh'd efefteterck pitches
must be used to - 4 wite servo information in the respective areas on
the disk into wsilsteslhe recording surface is divided, also taking the
variation in head width into account, BRI EF SUMVARY OF THE | NVENTI ON 5
According to an enbobfi rertod kbl bzirenthe ard | dhsktdeleeiBrovbdeded a

di sk drive conprising, a disk havir}rg a recording surface on which a

plurality of cEnd&RIE iTaGIUWAR &% dip Ve (F5R PP vhEr2in data

is read fromand witten to the disk, 10 a head .arranged in association

with theé% ecor ditHy Surtefe @it tHE (ﬁﬁs‘%y S ?got?Yv@“ n‘f)?qug%%é 18

cal cul ati ng mean et.er m ni nrreal{l and executing_ ne The cal cul ating
va

means cal cul at 68 & FiT St of f 68 %aed d° T het BAtS %?nfﬁozl posi TTHn'of a

first 15 target a6k i fde op%?gg f , ir of f set
val ue reflecti nog&t; trac_E ([:)kls éc éjvé?i!c%}ée:na _ es_%{g/ge%@aepgﬁ e%%%?o%/c{?%esst al k
to be suppressgthadhe THiStcOid el yPIes 11Kl ol Ls @n 19 Tsedi of ofefar get
position at which the head is to be actually 20 positioned froma

predetern ned positiontHrydhepddision a[Hettid ackdid adi ek @l ofli secthen of
the di sk. The determ ning neans determ nes a second target track, to which

the target posidisk) belTmgshiansk @t sectins WwédSetead@s uer oliri tes basts of the
position of the first target 25 track and the first offset val ue cal cul ated
by the cal cul atfran meanse e deglond i fslet s vedse, | Dide cataskaninf f set of
the target position froma predeterm ned - 5 position on the second
target track i@ rder dtead reciton dita heobirgkde Thetkexelat sagveeans
executes control to position the head at the target position on the second
target track ont¥#eXbhasi BofPiHe sekore st¥ashet TEraek pbsFRi ofSand second
of fset val ue egﬁé{gj@term ned by the determ ning neans. BRI EF DESCRI PTI ON OF
THE SEVERAL VI * THE DRAW NG The acconpanyi ng draw ngs, which are

Incorporpged in and gonsfiiyte,2 part,efnL§ §PER' fLS8LL00 e mainly
of a composite type. The composite head is composed
of a read head (read element) and a write head (write
element) separately formed on the same slider. With a
hard disk drive comprising such a composite head, the

25 signal to noise ratio of a read signal (reproduction
signal) is degraded if the head has a large azimuth

angle. This is because crosstalk may occur, in which



10 illustrate enbodi nents of the invention, and together with the general
description given above and the detail ed description of the enbodi nents

-gi ven bel ow, serve to explain the principles of the invention. FIG 1 is a
di agram showi ng the configuration of 15 a hard disk drive according to an
enbodi ment of the present invention; FIG 2Ais a view show ng the format
of a recording surface H (i=0, 1) of a diksk-11; FIG 2B is a diagram
showi ng that cylinder codes 20 with different values are witten in
consecutive servo tracks on the disk 11 at a fixed pitch; FIGS. 3A and 3B

are views show | O [ {510f5 ar 838 t,0, An on

recordi ng surfac%gcsa¥ Ir}%%oﬁtlﬁélolg} S%h%%?)ls\l,(&gr}kgen as seltéo of fset 25 val ues
(err)OL to (err)nff de respesidvdnreasciid. to An; FIG 4 is a diagram
showi ng an exanpl e of the structure of data in an offset table 222; - 6

FIG 5 is a diagramshey nge aiin £Xa8P| €avé hhenoess thesal prebaté@nshi p
between a first target track TT1l and a second target track TT2 if the first
target track Thhich eagtprdsd hehe ondeetdé vef Bettvo ¢f ackssdiE&lb. on the di sk
11; FIG 6 is a flow chart show ng an operational procedure used when a
command i% execinedkxdHf@e,/ Jsna BRagriwp shovKOKARNPeExhipieiof t he

rel ati onship between both the first target track TT1 10 (=Tj k) and offsets
0j and ~ 0j andNbot¥W0the53teotelscailyes 2 rekhmiuandt adividsey thej; FIGS.
8A and 8B are diagrans show ng that unique offset values are stored in
FROVs 22 provi derFordineg peet faee HODsthavdhgk dirtferapeagaritirackapyeches 15
(track density); FIGS. 9A and 9B are flow charts show ng the procedure of a

process for detFIHRFMPERHES Frdetcedf Bhh -2 0fmabt 2atRubhean@fe:

The technique (hereinafter referred to as the prior
10 art) described in this publication arranges servo
tracks in each area, the tracks having a track pitch
unique to that area. Specifically, in the prior art,
servo information is written using different track
pitches for the areas with the large azimuth angle and
15 for the areas with the small azimuth angle.

Thus, in the prior art, in order to suppress the
adverse effects of crosstalk resulting from the large
azimuth angle of the head, it is necessary to write
servo information using different track pitches for

20 the respective areas into which the recording surface
has been divided on the basis of a difference in
azimuth angle. However, the length (known as the head
width) of the head in the radial direction of the disk
varies with the head. Crosstalk may also occur if

25 the width (write width) over which data is actually
written varies owing to the variation in head width.

In this case, different track pitches must be used to



FIG 10Ais a di agram showi ng that a head 12_i 20 is positioned at a
predetermned position on the track Tjk; FIG 10B is a di agram show ng t hat

the head 12 i is offset fromthe predeterm ned position on the track Tjk in
aradially outside direction of the disk; and 25 FIG 10C is a diagram
showi ng that the head 12 i is offset fromthe predeterm ned position on the
track Tjk in a radially inward directign af the disk. ~ DETAI LED

DESCRI PTION OF THE | NVENTION Wth reference to the draw ngs, description
will be given of an enbodinent in which the present invention is applied to

3 hard sk OrRed e L R Y 06K O AHADARNNG N Lonidgurl | on of
a hard disk drivé fherelnaf eited to as an accordi
embodi ment  of Hl%kpd,?ﬁ%“wl'{lwmﬂé)r}' dcgkldin% s]urﬁéjé%igs (&@Qﬂ?édc £ K

medi um 11 has two surfaces |n ng a top and bottom surfaces. 10 At

l'east one of theiwy drek W fAGRH ofn e divekathl i 8:9.akih i sk surfaces
constitute recording surfaces HO and HL on which data is magnetically

recorded. Heads (nmagnetic heragsy d@mmendor 2TdE argvewT amged i n associ ati on
with the recording surfaces HO and Hl, 15 respectively. The head 12 i (i =0,

1) is caused to flo&Hcavetidndetdiak dibdyimaiatedntiod phesethsk 11 while the
HDD is in operation. The head 12 i is used to read data fromthe recording
surface H of tiheegitsionl tideate rseqoraliidpd andlisk wiiiee datept s iie
recording 20 surface H of the disk 11 (data reproduction). The head 12_i
is of a conposia ditsipdravinthiahrecardind Hualha® omrhchwa tlel Weadi 1®2 are
separately forned on the sane slider. The read head 121 is, for exanple, a
nmagnet o resi st idfe %Rm%é&ﬁc%m@fﬁn%%@%é of 624 eisehnve (MR)

el ement. The wite head 122 |s, anpl an, i nductive head conposed of
an inductive tmf}?w% tehrehit -’fe?ancE ﬁ%o%rar%déﬁ’e"n‘ie%h‘b%mt% iskpy FIG 1,

t he HDD |s assu conprise a ngl e disk 11.. However HDD may
conpri sé%a pl urdal et cﬂ‘rrg%sq& ' s sa’% %]uatJFCfQEW]ZW ?Nsr%(ﬁ%r Jor?gnat of the
recordi ng surf _t%b 131 thﬁlgﬁfs]} rfi?es@ 19 éhls figure, a

plurality of servo area are ‘arranged on t € recor ng SUrface H of

the disk 11 disgy iyt girc irection
of the disk 11 anl 1%aa%;tl gfc‘iy in thgﬁ%%ﬁh?nﬁe@%oén of 10 tﬁ&h%s(g 11. The
area between t hgaf aceife s&f Mo BL €Sy D080 ¢heciesoLdi porsusface H s
used for user data. A plurality of data sectors are arranged in the user

data area. A plafffddt wOlu€ ahtettid i16aSes Vor t e ksodldi @f eo ar & apgegt- on t he
recording surface H 15 of the disk 11. The pitch (servo track pitch) of
t he serVd tracksadddt itsrdakesoeSef vod | n§ ox nedmmemd sfrom a host, the
first offset value reflecting a track pitch which
enables adverse effects of crosstalk to be suppressed.
The first offset value indicates an offset of a target
position at which the head is to be actually
20 positioned from a predetermined position on the first
target track in a radial direction of the disk. The
determining means determines a second target track, to
which the target position belongs, and a second offset
value on the basis of the position of the first target
25 track and the first offset value calculated by the

calculating means.. The second offset value indicates

an offset of the target position from a predetermined



pre-witten in each servo area 110 for each servo track 111. Each servo
information item contains cylinder code (cylinder nunber) and burst
-signals. 20 The cylinder code and the burst signals are positional
information required to position the head 12 i at a target position on a
target track. In this case, the cylinder code in the respective servo
information itenms witten in the servo_area 110 for the respective 25 servo
tracks 111 are different values CYL (in general, different val ues).
Referring back to FIG 1, the disk 11 is rotated -9 at a high speed by

a spindle not ogjéﬁetrle(#rpagte{ é'e% e&g Od 19 )a&lﬁf%ﬁ dljl'alhil hlead 12 i is

attached to th an ac carrl noves in

the radial diregtian g, e &@'%@ﬂl afid k&@&&é’ﬂ}( rmr%ae foyescroLatively.

Thus, the head 12 1 1s positioned on a target tr act uat or

includes a voi c&poid] N Hodhersl nald efed@f £ rigth 11851 ﬁ/@Qtﬂ&m 5@:’1 ving
as a driving source for the actuator 14. The SPM 13 and the VCM 15 are 10

driven by drivitige casd@id std nglepencedit | on stpplbadi Hyon €ié vescdka 16. The
driver 1C 16 is a notor driver conposed of one chip. A CPU 21 determ nes

t he amouri of contget tregrk resk 1ol aetatdi fecdih® f fyeégrLlne esmi shsuppl i ed
by the driver 1C 16 to the SPM 13 and the VCM 15 15, respectively. The head
12 i is connectadst¢mnimdrbduy |t € hdatde anjobiig eneams cuit) 17. The head 1 C 17
includes a read anplifier (not shown) that anplifies a read signal read by
the head 12 i aBRRIZFVDESERIMIILON OF (TWdt SEYERAGwWY)IBEWSatOk diEeMBAWHING e dat a
into a wite current. Ahead IC 23 is connected to a read/wite |IC
(read/write channel )Th®. aqrempay Wi d€ayEngs, i ¥hhchi ghal 1pFeceasrhgddevi ce
t hat executes varlo %lg‘gnaj rocesses These signal _processes include a

process 25 of stibj®e Ees?g?f?ﬂ ¥ arfarsPegt C%I?b‘i’rt‘al (A/ D)

f odin t e dat d di
ol tari Dby rea i o Ate RSNt S Ge (e MG BE OCART Lhot BREF On o
b oxt Pasting Birar Birdftetd e cPLOL ol PRE N S0t S0 B2 Lo D) "
fromservo 5 i 'ﬁ@fé‘?ﬁ&’%éé‘cﬂf@ﬁf&%%ﬁ ’Wxéhe SA OGS %ﬂ@én(ﬁgi timng

signal) froma gate array ur st S|g s are transmtted to' the CPU

21, which uses dhemfos LOSIdioMNg SPPLEDL1STEkehOl I QYeRgIgRNTTOl) to
settle the head 12_i at a target position on a target 10 track. The gate

array 19 has a functios.of generatifgaMashewsnli shagcshenghsatnehudicng a
burst timng signal, froma read pul se signal outputted by the read/wite

| C 18 arnib a funezthand odisktdacte ngccytdimlertdSaxosebbdbmeseryd théor mati on.
The cylinder code is used for seek control to nove the head 12_i to the
target track. Auxéskntomyenteen{hereinafter referred

FIG. 2A is a view showing the format of
a recording surface Hy (i=0, 1) of a disk 11;

FIG. 2B is a diagram showing that cylinder codes

20 with different values are written in consecutive servo
tracks on the disk 11 at a fixed pitch;

FIGS. 3A and 3B are views showing the relation-
ship between a set of areas A; to Ay on recording
surfaces Hgp and Hy of the disk 11 and a set of offset

25 values AO; to AOp for the respective areas A1 to Ap;

FIG. 4 is a diagram showing an example of the

structure of data in an offset table 222;



to as an "HDC') 20 is connected to a host (host system utilizing the HDD.
The host is digital 20 el ectronic equi pnment represented by a personal
-conputer. The HDC 20 processes read data decoded by the read/wite IC 21 in
accordance with a control signal fromthe gate array 19 to generate data to
be transmtted to the host. The HDC 20 also transfers 25 wite data
transferred by the host, to the read/witeg IC 18 in accordance with a
control signal fromthe gate array 19. - 11 The CPU 21 is a main
controller for the HDD. The CPU 21 contains an FROM (Fl ash Read Only

Menory) 22 and a RANhggggggg%ggcgfgg@gﬁngx%wg 5 ggeegggmﬁézo%stgﬁrewwitable

nonvol ati |l e nenory. pre-stores a“contro rogram?221 to be

execut ed by the, 6P Ads The. £001 6Ly, BEODEAN 221, 0001 81 3224 BE OpEST OUL | e

for determning a target positron a e actually

posi tioned, on ¢he Dagi g Qéc@ﬁéiE59ﬁ§2t£958k”§2%09f08hé_E?EQ@Ft&f&&K

specified 10 by a command fromthe The target position is determ ned

taking the azi mithcrngte 06 thenheadtie_tofsetheitbkeeifboragerynt. , The
FROM 22 al so pre-stores an offset table 222, described later. A pa?F of the

entire arga of éhetiRAMI28ki s1pused by the CPU 21 as 15 a work area. The

of fset table 222 indicates the rel ati onship between concentric areas A (] =
1 ton) (see FIGS. 3BRIandé3By enfibe rkeotdshgwsupfacespeaahdnkil of the
disk 11 and both offset values Q and 0 9. 20 The recordi ng surfaces HO
and Hl are divipedceéduoet heedr ehsnAp oommhrdbasi sxe€uthd; azi nut h angl e of
each position of the head 12 i in the radial direction of the disk. A
plurality of servo tFa€ks71is ardiagrangeborangagh &reapPAge. oletle t he

of fset value 25 (fourth offset value% CL will be described. First, it is
assumed that a FehaFhgnERARKPSIGePR PRENaFRS ALrFs hardrfefrefkckTITL. The

target t{Sle TT%='E?§§egHSfto%%seté %? agdl%&jS a%r?dzgoth the second
target track TTy and an offset AOy';

FIGS. 8A and 8B are diagrams showing that unique
offset values are stored in FROMs 22 provided in
respective HDDs having different data track pitches

15 (track density);

FIGS. 9A and 9B are flow charts showing the
procedure of a process for determining the offsets O4
and A0y for each area Ay;

FIG. 10A is a diagram showing that a head 12_4

20 is positioned at a predetermined position on the
track Tyg;

FIG. 10B is a diagram showing that the head 12_j
is offset from the predetermined position on the track
Tyx in a radially outside direction of the disk; and

25 FIG. 10C is a diagram showing that the head 12_j
is offset from the predetermined position on the track

Tykx in a radially inward direction of the disk.



referred to as a first target track TTl) is specified by a read/wite
command fromthe host. In the present enbodi nent, a target position (the
-position in the radial direction of the disk 11) TP at which the head 12 i
is to be actually positioned does not always coincide with a predeterm ned
position on the target track TT1l. If a track Tj0 is assuned to be the track
TT1, the offset value O] indicates the_offiset (for exanple, in the radially
inward direction of the disk 11) of the target position TP fromthe
predeterm ned position on the target track TT1l (= track Tj0). A track on

the disk 11 to which a bﬁgg‘?LEBpﬁiﬂgicﬁQP.(r}Bﬁ B%I ongs I' %%'I'o?ld a second

target track TT2. The pre erm ned posiftiron varies betweén a data read and

a data wite becausewj:tg}p g@p&éﬁé gg e%&%&ﬂ@&gcﬁ@séﬁ’ s However, for

sinplification of description, e predetermned positionis assumed to be
on a center |ing i gde tanelr it Gpbblimelite of faplcy alie didddiehk of fset

value) ~ Oj indicates the difference (pitch difference) between a servo
track pitch STRartht@a datis ta@ck i tiedh DHRrdhe datartvack pidch OTP
enabl es the adverse effects of crosstalk to be suppressed. The DIP and the
STP have 3t he rel atlicaks imedu essadihy dHhe doltiommng: esniadf an:hddd®P = STP +
00 (1) Inthe prior art, the data track pitch DITP is - 13 equal to the
servo track pitdisliSHR.ivEhathersiMafjed).rdfettied tases dmeibRY get position
TP coincides with the predeterm ned position on the target track TTL.
However, when tdwcaatiand raclepigdiodiient afudbie thresend sevewtieomck pitch
STP, wth sone HDDs, the adverse effects of crosstal k become nore
significant. Sudh FSbs lar & da¥si fMagnethit® diwk tigrekuma ¥l rkastiwe i ncl udes
HDDs in which the head 12 i has an_azi muth angl e varying markedl y dependi ng
on the positiofioht EIRERE ST HAIRT iR FH4 ek&‘i‘?%‘?ﬂ‘ FERCERR first type

f ) i h i i h | f head i,.th | dt h
(urite (vja"oé“t E): FHer A SRR | PRI T3 e T BACDY € het Fead 15 1L al so
var! es depending on 41, p9clL S0 R dbe diak Al socadial 1 dhigel on.
the Position oyt hendlisk 4o deckalel £l reehhons o4 secpndotypg, | nol udes

HDDs in which 12_p an correspondi ng e recording

surf aces HO and;dilys | aaRacd v teadd) 20 1 fealh ske L. s pavergigglhy i 1 er ent
head wi dt hs (whi ch depend on the physical shapes of the heads). Thus, in
the present enhoshd@idtidorweaehtidé efedbrdindNéEitiadas aHdragk pijch DIP
(DTP>STP) is set which enables the adverse effects of crosstalk to be
suppressiedd. 25 Spemédtiradly, arhailgeedoiZset (irabuelD O tsusetl for each
area Aj. The nunbers of servo tracks 111 arranged in areas - 14 Al to
Al _1 are assunefileat beverl the Niidk leshecrovatyonThé bhésdiskalle G can be
cal cul ated in accordance with the followi ng equation: 9 - 0j_1 + (err)g_1
(N _1- 1/2) +wgle iy EDBpesi fncapeyatioe. of TRethoatuéZ2gr &anuped
calculated fromQg 1, ~ q;gl and 0 G, as well as_the nunber of tracks N1
to N_1. In thi&° cRad @t ~Lrpmothe Fecprding| surfpgeofiisef YAPuBIEK can
be cal cul ated usjng,the follow ng equatjon: 10 Q, - § 1 + DO~-1 (N 1 -
1/2) +~g/2 - T dats 1ooriend _?F‘gﬁgoﬂﬂﬁﬁﬁﬂitiqﬁ@ tbeE"%B*&bﬁ 00j
(3) Her EO *Np_ L epr,esept he. s f * for. psl to j-1. As is
appar enfz%lrom qlllfi Fon 3)?Pt§%‘£—1§l%#%gt (é)%%er%brggﬁgg gg?be cal cul at ed
fromthe offsetoyal ngesq019L. tos~,Q 52 ; punp of ,trAcks N1 N _1.
Accordingly, if tﬁe tiérre réhu??e(c)i t% ggﬁn{égsjé?e tﬁ%eog?set val t%lersgddoes not

matter, informehiéoa 091 thgqohfGett¥ahdggOlonegdengbpdPafetgsEdirinkyt ba
stored in an entry E in the offset table 222. It is assuned that the

k+l-th track Tjkhénsihe aledeAl |Bhkheekbiir Bbatianget ik ackrTekambet hias
case, the offset of the target position TP at which the head
magneto resistive head (MR head) composed of a magneto
25 resistive (MR) element. The write head 122 1is, for

example, an inductive head composed of an inductive

thin-film element. In the arrangement shown in



25 12 i is to be actually positioned, fromthe predeter mned position on
the target track TT1l (=track Tjk) is expressed by g +k ( STP+ 0 0~ )

-=Q +k*DTP . - 15 FIGS. 3A and 3B show the relationship between a set of
the areas Al to An on the recording surfaces HO and H1 of the disk 11 and a
set of the offset values ~ OL to O On for the respective areas AL to An. 5
The offset values 4 OL to 0 On are deternmgned taking into account a
difference in head wi dth between the head 12 p and the head 12 1
corresponding to the recording surfaces HO and Hl, respectively. FIG 4

shows an exanpl f the.str re o t 0 in the offset l e 222. As
shown in this fEieIgGlCJ)'r el,’ Scahceh %@k&yseﬁgs(‘#gel&t%o n%&?pn"hlt%% gof e s abl e 222

stores track pasidty i nf i.on dyndi i o} i .13 0. of the
servo tracks 1%_%&)2@& ne}gf‘{??l&%ﬁ’e ﬂa}{rnléejam%]IS ,Iya:}"s %ﬁégﬁgtﬁggﬁi&t%ﬁﬁes @)
and 15 0 §. Heigkd t1] ssiagsuumwed that the first target track TT1 is the

track Tjk, TjO<-TT1<T (~+1) O, and the track TTl is contained in the area

Al . In this case, WtiGletgreneestohéheornit Yol thd t8eopdiset shabhee222,
it is possible to obtain the offset values G and 0 § 20 required to

determ ne& the aff set=0f 1heot arlgetdpoisi1ion AP stiowhi Db thes heagud?, i is to
be actually positioned, fromthe (predeterm ned position on the) first
target track THE.pRIGlE shoivsservexangpds DI0 tdmee posrangedl o@5thel ati onship
between the first target track TT1l (=Tjk) and a second target track TT2 if
the first targetetoadindHuiSaeadhl off thkee cdhslecul idkscrevelyratcks Tjk -
16 on the disk 11. In the exanple in FIG 5, for the conveni ence of
drawing, it is e@skentervalduintihekeliapenteomat el dhreaeonfofhe areas
Al, A2, and A3. The CPU 21 in FIG 1 controls each section of the 5 HDD in
accordance wit hEhedtdhttblapf ofpdhabhd R ord Fadthk ERERFERORFRF exanpl e,

CPU 21 féCUtestﬁge isk 11. The area between the adjacent servo

areas 110 on the recording surface Hj is used for user
data. A plurality of data sectors are arranged in
the user data area. A plurality of concentric servo
tracks 111 are arranged on the recording surface Hj

15 of the disk 11. The pitch (servo track pitch) of
the servo tracks 111 is fixed. Servo information is
pre-written in each servo area 110 for each servo
track 111. Each servo information item contains
cylinder code (cylinder number) and burst signals.

20 The cylinder code and the burst signals are positional
information required to position the head 12_; at
a target position on a target track. 1In this case,
the cylinder code in the respective servo information
items written in the servo area 110 for the respective

25 servo tracks 111 are different values CYL (in general,
different values).

Referring back to FIG. 1, the disk 11 is rotated



control to nove the head 12 i to the second target track TT2 on the disk
11. The second target track TT2 is determ ned on the basis of the first
-target track 10 TT1 and the offset values 0j and ~ 0j. Specifically, the
second target track TT2 is obtained by correcting the first target track
TT1 on the basis of the offset values O and O Oj; the head 12_i is to be
actually noved to the second target trackgTT2. The CPU 21 al so 15 executes
positioning control to the position the head 12 i noved to the second
target track TT2, at the target position TP on the target track TT2. The

value 0 0j' for, the,offs fqt [ 44 : predet er m ned
position on t héatsgcgﬁ'@rht %ltpge%td t%cigé%@%oﬂaﬂgg?eﬁ%%% ofn_ the basis of
the first targel dAhacky THL andd hesmffsets valugs i, and D 0jg The CPU 21

al so uses the HDC 20 to execute read/wite control in accordance with a

read/wite conmand dHLRMINGHON i p N av dde Uiy encirdtaddie £ ow chart in

FIG 6, 25 description will be given of execution of a read/wite comand
in the HDD showhd mdddG12bi tnttkidly iy ey wfdiexanplwedtioase tie Which a
wite command from _ 1~ the host is executed. It is assuned that the

host prow des aliwk tld comuAre datudie HOR stwwves oG vdly TheThws t e conmand
is received by the HDC 20, which then passes the command to the CPU 21. If
a read 5 comuardheomerdwliz-g ciommri Hiandkam delfarged tyache HIE 20, the
CPU 21 calculates the position of the first target track TT1l specified by
this command (S&EpaEOr Norimglydes g seiloR i el o fhoneitritost
specifies a disk address using a |l ogic address (logic 10 bl ock address).
Thus, to acces¥F&IRFIREIKEARS i@ V@ nek2sHHF{iRh &% ep FLTHNExTRWE e a

cal cul ation process .to convert the logic address into a physjcal address
representative G tH 13542 gkt - ¢ rHEk %ﬁ%“1$¥ﬁ¥§l?Qei%C%s%gﬁ%Hethat t he

fi k TT1 i he. 15 k Tjk. h Uu2lid i fi h

Los (i od B ¢ helfre B in g B 4 s A Y e EE8TRE or en A
the disk 11 i t T =T S2). Th

gpea ij : : one %?d%ecgoﬁal?leéagr %ﬁlji? oCﬁ An ];Is-efec I(:Jf_égs@ 3%%%@9’%8??%‘2 ro V\}‘li ch ©

the recording sufacsdiQ anchdllcprg, diyideg. 2 ThedkethenCPURe sbgRences

the entry Ef in the offset table 222 which corresponds to the area A

identified in dpPAST e PB)red e, déherffihb 2dns e@dsvihg ehfsehtyal ues
25 0j and 0 O stored in the referenced entry Ef (step S4). On the basis of

the first targetuppglicdkd Bl {djdk)vandic hee of d sete vabes3 Ginanthe OCMr ead
in step - 18 S4, the CPU 21 cal culates the value of the offset (first
of fset il ue) {IO+kfSTpecti@e)yof the target position on the second target
track TT2 froma predeterm ned position on the first target track TT1
The head 12.5 is connected to a head IC (head
amplifier circuit) 17. The head IC 17 includes a read
amplifier (not shown) that amplifies a read signal
read by the head 12_.; and a write amplifier (not
20 shown) that converts write data into a write current.
A head IC 23 is connected to a read/write IC
(read/write channel) 18. The read/write IC 18 is a
signal processing device that executes various signal
processes. These signal processes include a process
25 of subjecting a read signal to an analog-to-digital

(A/D) conversion, a process of encoding write data,

and a process of decoding digitalized read data.



5 (Step S5). This offset value {0j +k(STP+ O Oj) reflects a data track pitch
that enables the adverse effects of crosstalk to be suppressed. Then, on
the basis of the target track TT1l (=Tjk) and the offset value {Q +k(STP+0
0j), CPU 21 10 determ nes the position of the second target track TT2 and
the offset value (second offset value) ~ Q' (step S6). As described
previously, the offset value 0j can also pf cal cul ated in accordance with
Equation (3) on the basis of the offset value 0 01 to O Oj. Therefore, 15
the position of the second target track TT2 and the offset value 0 0j' can

be det i ned f L5t t 1T ' I D
01 1o o 0]\ Ac GoSs b AoV bugl v The Ted 10T T2 10 30 e et val |y

nmoved to the sego af 4 t T T2 i I ition TP
(at which the hgglgpaftzliilgi%s) p%%%n%la%l%ﬁg%[ﬁ%ﬁ%of%esae% Faldd HlaRep

predeterm ned pOAfd td ot #d1e d eaditehdd BeK st s idiea Bs epi N tiDYs t he

of fset value {0j +k(STP+~ 0j) belongs 25 to the second target track TT2
(servo track 1ld3se Opuder adihgtalnam, Bhes ofdrsetpvafgn Os&Fvoi ndi cates the
of fset of the target position TP on the second - 19 target track TT2
from predet er miretb posi toronrwmedderdai@getwitiack dik2ind | €5 grfa 5 howsran
exanpl e of the rel ationship between both the first track TT1 (=T;k) and

of fsets 0] and timinamsidgoh tfreomeroyrlte aagety 5L+ ackhd Ruasid an of f set ~
0j'. Then, the CPU 21 executes seek control to nove the head 12_i to the
target track T @Raks mrredianSteptst (stepe SBU Thi svivkelk ¢oasrbhens
executed on the basis of a cylinder code extracted fromthe gate 10 array

19. Wen the he#RfF 2PF1FOMARFIREENHE Seedmdl takteving serniiel) the cru 21

execut es positionj caontrol (tr.acking control) to position (settle) the
rand 150 Ta t ekl S ad 1% 48 £t et arSs PoRen 195 fobebosd) "Thi o

positio i&g contrgl is 15 based on burst signals extracted by the
read/ wite I C i%F %%é target position TP at which the head 12 i is to be

positioned in this pﬁgét'gg&ﬂg¥§%gL£$#5£§ QfE§§&t%5§r5%r§88%gggggénined

position on the seco target I'n the radral ction of the disk
11 by 20 the offseioydl Ugnmd)sigien Hher fie 1§_ﬂ>u£§%pﬁ’§ﬂn]{qh8ned within a

predeterm ned error range fromthe target position TP (in thi S case, the

target positi Onsi%ﬁaﬁ, W HdiR)a OFed epSESONE §d Dedutp@eked T8y the CPU 21
proceeds to step 59. In step S9, the CPU 21 causes 25 the head 12_i to

execute a read/wadewfitethtsigastd @ Mhé€)lon Jhusxtréct bRgpegsentier
enbodi ment, the target
15 code from servo information. The cylinder code is
used for seek control to move the head 12_4 to the
target track. A disk controller (hereinafter referred
to as an "HDC") 20 is connected to a host (host
system) utilizing the HDD. The host is digital
20 electronic equipment represented by a personal
computer. The HDC 20 processes read data decoded by
the read/write IC 21 in accordance with a control
signal from the gate array 19 to generate data to be
transmitted to the host. The HDC 20 also transfers
25 write data transferred by the host, to the read/write
IC 18 in accordance with a control signal from the

gate array 19.



- 20 position TP at which the head 12_i is to be positioned is determ ned
to be a position on the target track TT2 instead of the predeterm ned
-position on the first target track TT1l specified by a cormand fromthe
host. 5 The position on the second target track TT2 is offset fromthe
predeterm ned position on the first target track TT1l in the radi al
direction of the disk 11 by the offset_value (first offset val ue)
{0j +k(STP+0 0j}. This offset value reflects a track pitch that enables 10
the adverse effects of crosstalk to be suppressed. Accordingly, by
ositioning the hea ioat,t he, determn et | t.i,0 and
gxecuti ng g read/wﬁ%e,z_dl%@izsl Blossgé} Bf%m O&g‘(‘:%%l\g/leerap@do; adl%ér]a%gl)'pi tch DTP

t hat enables t %euz-fplpfzi%ndgasilﬁsljaﬂ ’FR’&?M. C%l]a%_# r}gea%er erlv?eg&%stﬁll are

arranged at a fixed pitch (servo track pitc P, wth't adverse effects

of crosstalk suppressedra (8 RROVE &ROGidRINy) (e argas flod 0 An on the
recordi ng surfaces HO and HlL of the disk 11 and 20 the offset values 01 to

On and ~ 01 to 22 Qn forrdie HASREGdiMe Al ted% Aleridr AN amne: data nined taking
into account a difference in the azinmuth angle of the heads 12 p and 12_1

at each positi greosttdredisikdntidie prshirdm dizledid e asueldd asy ahe
difference in head 25 wi dth between the heads 12 p and 12 1. However, only
one of these twWwPrWilff.erdicescarayrdile prakgeren 0l aggdiaitns Rorpmxaegd e, i f
only the difference in - 21 azimuth angle is taken into account, each of
t he recordi ng siadices fiqr arteimigfinde disiod masd hieorsiat |vwrish diheg ded
into a plurality of concentric areas. In this case, the adverse effects of

the 5 di fferend®dth Iead 3 dith Bretamiar the Breadsiorred H7 te Lawis renai n.

These adverse effects are elimnated ]_E%ndet erm ni nq:the of fset values 01 to

O and ~ O1 to U @PHFIHE badHOTAEHP Pt TITATE ViaTarek i sPedef 1ed

i.ate standard for the h i dt hs_of fhe heads 10 1 d 12 |. If
appropr It e, L anlel d hareitdechead il e of bhe heads, 10.dApend 121 1Y
into account, t eeceerq&ilr{eedArteaqg%g%%esungl \?&H g@\ln(?cﬂ ;—% Ae tl?%eéiloﬁ 11 may

correspond to the areas A0 an respectively. Skt val ues
O and ~ O (oryy- {Jd MBYe bf t ch OFcH f L_{is0.g1).
The of fset val uoers Q an e0 %%a%éﬁuﬁgter%%eﬁggg%%ﬁ%ﬁ%%rorr?t se head
width of the head dfrdetbrdmBsWing ddechaach i Lty durd ngs the, fregnd act ure

of the 20 HDD (or the head 12 _i). The offset values G and ~ G (or 0 Q)

determ ned may dyer Stdrfxebd ot hendROW 223 foruexa@np) echd cpufornag simlar
to that for the offset table 222, shown in FIG 4. Here, information

i ndi catilve of tdevsslcarrbang surface H (head 12_i) 25 can be used in place
of information (track position information indicative of the |eading track)
on t he The offset table 222 indicates the relationship
between concentric areas Ay (j= 1 to n) (see FIGS. 3A
and 3B) on the recording surfaces Hp and Hy of
the disk 11 and both offset values 04 and ACH.
20 The recording surfaces Hp and H; are divided into the
areas Ay on the basis of the azimuth angle of each
position of the head 12.; in the radial direction
of the disk. A plurality of servo tracks 111 are
arranged in each area Aj. Here, the offset wvalue .
25 (fourth offset value) 04 will be described. First, it

is assumed that a leading track T4g in the area A4 is

a target track TT;. The target track TTq (hereinafter



area Al paired with the offset values G and ~ O (or - 22 ~QG). In
this exanple, the nunber of entries in the offset table 222 can be sharply
-reduced. However, the adverse effects of the difference in the azinmuth
angl e at each position on the disk in its radial direction 5 between the
heads 12_i may remain. These adverse effects are elimnated by determ ning
the offset values 01 to On and D 01 to_~ S? on the basis of the upper limt
value in the appropriate standard for the fiead wi dths of the heads 12_p and
12_1. 10 Furthernore, if only the difference in head wdth is taken into

t, the head f f first heads.h
nead w it meotRE G- PR 5 Stahdal B Bl S8EbnE REGLT havi R BoHoAdot dih-

whi ch i outsi ds,he Lot pLandaL %Qagﬁﬁghcph gb8:15 ansepand standard

This classific oh Serves hose descr

First, the uppe§mﬁeﬁlﬁexe'us 9£r§5 ESQQt Zthgaggglg&hﬁtlﬁtﬁﬂgard | s

defined as HWIL e upper |IIrm ue o i nthe second

standard is defjngd,asq2Pe EMULZ &H’ng>liiy\yklil)T‘f‘?”attaﬁlbﬁa@ﬁeah%ad

classified into tﬁe first heads having a head width neeting the first

standard,sthe segogdlBe@QSbBaatﬁﬁaalpeﬁssmtﬂbhe&haéasIﬁo@ugiwagsthe first
standard but which neets the second standard, and third heads having a head

25 width that iscahsodeulstieat beecdecenfliatangaedtidhechhichd haadstare
treated as defectives that cannot be nmounted in HDDs. On the other hand,
the first headstraek2BT;areIlffioantedcknTaof isstskDRetihab beattheesracki rst
data track pitch DIP (first track densify). The second heads are nounted in
a second HDD t hdT1reblhpzesfacsevahdedayaindacktpst EheDPPIEsEcdA@rt r ack
density) 5 larger than the first data_track pitch DIP (first track
density). The ofkaBpleal iiB Dme(radl@lﬂz)lGEﬁéﬁnﬁhéécﬁﬁéﬁlPﬁetﬁéa@hﬂ&hr1
HWUL1 is stored in a _predeterm ned position in the FROM 22 in the first

HDD, as $Hown i hiElIef 8Ae ?ﬁégSFfE@?lgéPGeTgan§m1@h§t8F§@eﬁﬁr@H@9ﬁROM 22

in the first HDD wh e this HDD,is bei factur ot her hand,
the of fset val UBOB2EEON- °62F; HBEaRRI ReEoR NaCHE BEAGWIOO ‘L2 | o
stored in a prege n t he_second_HDD, as
shown in FIGF 8 Eggg%hggo ?&valgg %Q g ﬁgggregagﬁthg °F 52 in the
second HDD whllggbgng gE%Es le néoggkgﬁgdt ¥B%tr%E (e i p between

the offset valu 1<0 nsequent the use of “t'he second

head enabl es th@héeeeeaetl@@maﬁeeepe;@wfleﬁt %%Qelsnb%@wteenofa Mty deelpase in
track density conpared to the first HDD manufactured using the first head.

That is,15t is pagskbbathowefitecbevalitelthlel Beatihe2sgcard dreathe having a
head width which is outside the first standard but which nmeets the second

standard. 25 Nowpmaoptteesgpef dEbeeweti ndotrheiabfldeEt caalives cshd ~ 0j for
each area A) will be described with reference to the flow charts in FIGS.
9A and 9B and description, the predetermined position is assumed to
be on a center line in the target track TTj.
The offset value (third offset value) AOj
20 indicates the difference (pitch difference) between
a servo track pitch STP and a data track pitch DTP.
The data track pitch DTP enables the adverse effects
of crosstalk to be suppressed. The DTP and the STP
have the relationship expressed by the following
25 equation:

DTP = STP + AOj (1)

In the prior art, the data track pitch DTP is



- 24 FIGS. 10A, 10B, and 10C show ng the head position. Here, for
sinplification of description, it is assuned that the entire recording
-surfaces HO and HL of the disk 11 are divided into a nunber n of areas A,
i.e. 5 Al to An for nmanagenent. First, the CPU 21 sets a pointer |
specifying the area Aj, at an initial value of 1 and sets a variable h for
determ ning the offset value, at an initi value of 1 (step S11). Then,
the CPU 21 selects the track (servo track) Tjk from 10 the area Aj on the
disk 11 (step S12). Here, it is assuned that the track Tjk is one of the

servo tracks 111 in the ,area A ich.lies at i nt.ermedi ate,position in
the radial diré&ctt Bt ife & @s %%]?/eel,t%hesaﬁ‘ack ] lnsra’y % JI_(S)c'at ed at
anot her 15 posi-.| N ar j he. exec ‘iﬂmrol to

position the hefaﬂdot?j?l_s{I écg(}%r’estggen |anrgg%‘§rtf%§elh§1eoggﬁd€n]cg sucf]fL%egée I “on whi ch

the area A exigls prdddt BIRIETHIB IS PO | ke b Qe 1Ak, ik (step
S13). In step S13, the CPU 21 20 "'executes seek control to nove the head

12_i to the tragkichide, TeeCRYULIa S0 eX8E W BScIPaSiE | 0N SQuL£DPNES Ofhd O

position the head 12_i noved to the track Tjk, at a predeterm ned position
on the track Tidervd GrddA situs 3Tt wieh heate I1DDs | stiposadvorgd at the 25
predeterm ned position on the track Tjk. In the state shown in FIG 10A,
the CPU 21 causeffddies hed-ddsstd Xk Wed@m@neot¢ ackgrf Hi caxtanpl £ucihl?2
sectors) of first - 25 test data to the disk 11 (step S14). Then, the
CPU 21 causes tHitDhentk 12lasgsiof reddinat acwo onypde. t rAackidsk typle measures an
error rate ERL indicative of the rate of a read error (step S15). The
measur ed error ¥eudeERIDPs bt orlelch nthe fhead been has tare #FANPZEBL Then,
the CPU 21 executes control to shift the position of the head 12 i fromthe
track Tjk (the PrEbRtEINT Y TsFedbn SPPeREIRY sk ThHK)PPH BLPRAIPRI |y
outward djrectian of, the disk 11 by the, 10 apount STP+(h-1)*~ 0 _(step S16).
Fle 118 Ehows HHCiHe Hostts omorat i Feshilas | Wk veas ShFEed from the
track Tjk in the radi II&% outwarrld dir ctign o{ theZdi s,glhll b}l/ thg anount
STP+(h-1)*~ 0. PR H2, Hihe VAHIS B the DTFER9of 2t he-he®a99% 95 from t he

track the head 12_i, the width (write width) over which

data is actually written by the head 12_; also varies
depending on the position on the disk in its radial

15 direction. This is equivalent to the head width of
the head 12_5 varying depending on the position on the
disk in its radial direction. A second type includes
HDDs in which the heads 12_.p and 12.7, corresponding
to the recording surfaces Hg and Hi, respectively, of

20 the disk 11, have greatly different head widths (which
depend on the physical shapes of the heads). Thus, in
the present embodiment, for each area Aj, a unique
data track pitch DTP (DTP2STP) is set which enables
the adverse effects of crosstalk to be suppressed.

25 Specifically, a unique offset wvalue AOj is set for
each area A4.

The numbers of servo tracks 11l arranged in areas



15 Tjk equals the STP (Servo Track Pitch). In the state showmn in FIG 11B,
the CPU 21 causes the head 12 i to wite one track of second test data to
-the disk 11 (step S17). Then, the CPU 21 executes control to shift the
position of the head 12_i fromthe track Tjk 20 (the predeterm ned position
on the track Tjk) in aradially inward direction of the disk 11 by the
anount STP+(h-1)*~ 0 (step S18). FIG 11G shows that the position of the
head 12 i has been shifted fromthe track Tjk in the radially inward
direction of the 25 disk 11 by the ampunt STP+(h-1)*~ O This position of

the head 12_i | ffset f th | ti in.FIG 11B by, th t
2(STPo(h- 1) 7~ O T° g U (e B & SR nH -1 G TR PO A causes
the head 12_i t ' t of t i t

S16) | Then. “t hd REP FF AR ES CoS TN 7 Gt Tt Do hebt AT he

posi tion of the, 3 nagk ek Lstep pQtidie CPU 21 causes the head 12 i to
read data fromthe track Tjk and neasures an error rate ER2 indicative of

the rate of a read %:L(E d ;tj;m Sg@"—l-r(hﬁ— asured errgp.yate ER? is stored
in a second area in the 3. Then,” on t'he basis of tHe 10 error rates

ERL and BR2 stored igpddiefidably aAnthsesonseareabue respeshinely, in the RAM
23, the CPU 21 nekes determ nations descri bed bel ow.” The CPU det erm nes
whet her or not daile-wiad el BRBERL: 16, smmljl_qr, tatnan L‘aoghrash@ledilTlais( shep S22).
15 Here, it is assuned that ER2-ER1>TH. "I n this case, the CPU 21 detern nes
that the witenwibathe Seommks @6t Uathyyin. stBpstisly amsk S191advErisel y
affects the first test data witten in the track Tjk. That is, the CPU 21
deterni nes that the hbversetbvelyefthetafbsetrvatnal Ry caanobebe el im nated
even by witing data while shifting the head 12-i fromthe track Tjk in the
radi al |y out war®Petuiaivid IR ectront oF Lehendi k1Al ey’ t he anount

STP+( h-é)*~ 0. Then, the CPU 21 3xelcut{es. step ][Sé?:é descri ged | ater, in
order 25%o suppr essCi he Qiiver e étFdcty of cr t &l k- OSrf cifically, the

(():F#JS(ZaéL ch[ ﬁgent_s g7var;agloel*thlby+ 1Aior21*%r2dgr Lo i gccgje_als*eth_hle _}\_/ahLbej of the
= ZAop*Np + Aoj (3)

Here, ZIAOp*Np represents the sum of Aop*Np for

p=1 to j-1. As is apparent from Equation (3), the

15 offset wvalue 04 can also be calculated from the
offset values AO; to A0y and the number of tracks
N1 to Ny-1. Accordingly, if the time required to
calculate the offset wvalue Oj does not matter,
information on the offset value 04 need hot

20 necessarily be stored in an entry Ey in the cffset
table 222.

It is assumed that the k+l-th track Tyx in the
area Ay 1s the first target track TT;. In this case,
the offset of the target position TP at which the head

25 12_5 is to be actually positioned, from the predeter-

mined position on the target track TTp (=track Tyg) is

expressed by Oj+k(STP+AOj)=Oj+k*DTP.



head 12 i fromthe track Tjk (step S23). Then, the CPU 21 uses the
incremented variable h to execute steps S14 to S22, described |ater. That
s, the CPU 21 repeats steps S14 to S22 while increnmenting the 5 variable h
by 1 until ER2-ERI<TH (step S23). It is assunmed that ER2-ERI<TH. In this
case, the CPU 21 determ nes that the current value of the offset of the

head 12 i fromthe track Tjk is the mni of fset value required to
elimnate the adverse effects 10 of crosstal k. Then, the CPU 21 deternines
whet her or not the pointer j is 1 (initial value) (step 824) I'f the

pointer j is I t he &ijget C{n_g’E?egnC% Oﬁ}?ﬁf@’fa‘é’% %tﬁ@%@ un| que

to the area in accordance W oW Nng equa ~0~

- 2(h-1)*~0 & gt.h t 1 th
(h-1) 2 ST oA ¢ eohrtéga\ el G, 'tfhé Q%&%d‘lrﬁ{ éuféaé@é e

CPU 21 determ ne set 0 Qg Tan uni que t he area in

accor dance i t fy d heyd ol %@Qn%qutl %C(sa%@?&ﬁ Qe - 1) 00 0j -
0 1 +~0j_1 (N2 ]2) + DO/ 2 (5) Then, the CPU 21 stores information

i ndi cative of tm&&adA ﬁ:"oanO%'J Qorntheeraégacﬁnvandreagozx. tbon, 25
i ndi cative of the offset "val ues and D O determned, in the entry Ej in

the offsed tablm2X gt ardiacks nAblietERGX\/bgzateteptgeﬁineaheaklhbe CPU 21
- 28 determ nes whether or not the pointer j is n, indicating the final
area An (step S2¥o ddcdirer poiditefegjerice niot mead hel GRU 2dtweren etieat s t he
pointer j by one and sets the variable h at 1 (initial value) 5 (step S29).
Then, the CPU Zleakekin@sanchetlp doasd Blay téogrevpdnding 812the order to
determ ne the values 0 0 and Oj unique to the area A indicated by the

i ncremented poiTREIrQingherfaces Héo amyl A1 r pRIECERE Process starting
with step S12 until the 1 g}elnter ] becones n nd t he val ues g Qj .and 0j

uni que to the area AR Gre® deReYHi HRdSXFRRAS PF Fhei SLHEEEFRENE Q(t"‘tét ep S28
that th 0|nter Jogds n._the CP rocess of. de ermning the
offsetse](ﬂo and = Ehe ci%fsf%tt%aebqa%w S%'?I% Ccl"”E)rJol?:e l%f H2YEF i ning t he
0Oj and ~ 0j, for I|f| ti f. descrj pt r m steps S13
to S21 is execu e%n tr%cﬁ ﬁ)rfat%erf aM\) #?e F%J;Pgetp é)%gfgrr%séagur ement

accuracy, the pé%%xg?é éfé’é‘i n;é&o?tf[%x?t% f%a@?é!nbfnéfg%?{\?g gP a

pr edet ermi ned nu i's case e determ ned whet her

or not the valug 1eédf%&E%§%&k Eié(£¥utﬂe sef%o'§r§@ﬁé|?IltB@Htébﬁed
threshold TH. The val ue /r) is obtained by

subtracting thelxavw@ger@i zey Oisr@éE_S £Blt16£ &Eﬁééfrx)azéeércgl kne average
of error rates ER2 (E(ER2)/r In the above enbodi nent, the heads 12-0 and
12-1 arel®ach of Gy COHx0sd,t et yipe.addammerthathecHeatisr 2 target 29rack
TTy is the track Tyx, T40STT1<T(4+1)0, and the track
TT; is contained in the area Aj. In this case, with
reference to the entry Ej in the offset table 222,
it is possible to obtain the offset values 04 and ACE
20 required to determine the offset of the target
position TP at which the head 12_.; is to be actually
positioned, from the (predetermined position on the)
first target track TT;.
FIG. 5 shows an example of the positional
25 relationship between the first target track TT; (=Tyk)
and a second target track TT, if the first target

track TT; is each of the consecutive servo tracks Tk



and 12_1 may each be of an inductive type that uses a common el enent to
execute read/wite. In this case, the head wwdth of the heads 12 p and 12 1
-has only to be taken into account. The recording surfaces HO and 5 Hl of
the disk 11 may be managed as areas AO and Al, respectively. In the
description of the above enbodi ment, the present invention is applied to
the HDD (Hard Di sk Drive). However, the present invention is applicable 10
to disk drives other than HDDs, such as magnet ooptical disk drives provided
that their heads read and wite data fromand to a disk. Additiona

advant ages and nodifications wll _ readily qccur, t o] skilled in the

art. Therefor e,onlg:btehéﬂisﬂilg‘ﬁt'i on} rﬁet se’én@;ferl%g&gd;'t ?i goﬁott Smted. to

the specific d i : at|ve .enhod] ) %Qg clj bed

herei n. Accor di%tr?g Jf?’ll\a/eg%egﬁc? %%l?jcddt ﬁoﬁ%y%e% e%Wt ou q%}p%ﬂr%)i ng

fromthe spirit,,Qf SGARE Qg tihe generad dwentd ve wt A defined by
I - 30

t he appended clains and their equival ents. IS CLAFTMED I1S: 1. A

di sk drive conprisinglie acmti Sk hayinos a8 1 et ehdls SAHdRCL AL &N Bhe
plurality of concentric tracks are arranged at a fixed 5 pitch; a head

arranged s n ass ailri Groddduride wiaaortha s ofgridie i iskstasekdised to
read and wite data fromand to the disk; neans for calculating a first
of fset val ue onnlGleheFHAsI X of Bdre qomidlieon U 21 igsicutargetedk ack
specified by a command froma host, the first offset value reflecting a
track pitch whicnterabltes ramverde dfdattls? of ©r 03wt addcdrad besagipr essed,
the first offset value indicating an offset of a target position 15 at

whi ch the head tizadlo T awt udie ydiwsitl onethd regsengricaegedy nimrek gk ti on
on the first target track in a radial direction of the disk; nmeans for
determ ni ng a setdRFIEHRRA 13K tRpHhd < tHee thi gt FosIet o 3ef ongs,
and a second offset 20 val ue_on the basis of the,position af .the first
Frget ok ik i TaR G TER e it Al Joy. SRE AL g

neans, the secand offset,value .indicati an_ offset of ,the target. position
froma predet e?t%enesaecpoo%?t%%rng%tn E%ae%erfgpo%dl% aor%%?lr%er%c%yi%oﬁl CF Ig‘i’al 25

direction of thadlislesandarans. jor. expcubl e oonirol & doeidipnitne head

at the target position on't secon track on asi s of

the second targgl) (dack, POsEt AN ;and Seeond 10f f.sels vl ye eagh daterm ned by

the determ ning neans. . The g)ssfk drive according to claim 1, wherein: 5
the head is a G¥RAsit& headseddied respgst ngr seie feee, of TRdiecsly ski i $1.6b vi ded

into a plurality of concentric areas in accordance wth

15 executes positioning control to the position the head
12_; moved to the second target track TT,, at the
target position TP on the target track TT,. The value
AOj' for the offset of the target position TP from
the predetermined position on the second target track

20 TT, is determined on the basis of the first target
track TT; and the offset values O4 and AO4. The CPU
21 also uses the HDC 20 to execute read/write control
in accordance with a read/write command from the host.

Now, with reference to the flow chart in FIG. 6,
25 description will be given of execution of a read/write

command in the HDD shown in FIG. 1, taking by way

of example the case in which a write command from



an azinmuth angle of the head; and the cal cul ati ng neans cal cul ates the
first offset 10 values in accordance with one of the plurality of areas on
-the recording surface of the disk and the relative position of the first
target track in the one area, the first target track belonging to the one
area. 15 3. The disk drive according to claim2, further conprising nmeans
for identifying the one area; and wherein,the_cal cul ati ng neans cal cul at es
the first offset value in accordance with the area identified by the
identifying nmeans and the relative position of the 20 first target track in
the identified 4. The_dj sk iveracecQrdi I her
conprising:. a ngﬁgg?%fFlégn%%%§§t§%ichlgrggsgégggég ?%?#gkgﬁdﬂgéﬁrth of f set
val ues uni que t f o tHe: AL eaSnR 5.th e dj ut f age~of -t he di sk,
the third offsé?rvafﬁ%gi%dPgégéng a %?%cﬁgd??%egggcgﬂggﬁmééngngi%ét track

pitch rePrese”t@ﬁévﬁrQEetQSmﬁéﬁﬁh% fré@@i%éécﬁgethé #8c 98, LAR1ERCOr ding

surface and a second track pitc e enables t adverse ef fect's of
crosstal k to berguppressed. thbecbauahd obf st wabueiindieahi pgagi f a
predeterm ned track at a predetermned relative 5 position within the
corresponsli ng ateamasdtbe &i wsittacomhahtanks Beenf 8aetivetetihpyt 8hget
position at which the head is to be actually positioned fromthe

predet ermi ned pBBCt20On bhet GRUf Ristalanyetesr bk ponsthéonadifakhdi recti on of
the disk; and 10 neans for reading the third and fourth of fset val ues
correspondi ng tbirhe hpedetdenacki BAlbygrenéfiddnbif $hag meansndf rlsiwerhe
nonvol atile nenory; and wherein the calcul ating neans cal culates the first
of f set val ue onsiﬁe b¥ersaslyt he rapedwahlelsompanthisphséhevhpgés read by
the reading neans, the first track pitch, and an_offset of the first target
track, the of fséPeeifife fifafkt adgeeser BEknHerngCsirsatdresm t(ROIESl ati ve

iti f th t 1 t k in_th I, he first t t
rack 20t el ongelo8k THACAREk oy F0S°ackBr AFAGSCo “BPaRiEd, Har thens - o
i sing: Latile. ich - third.of f set I
ini Gue 10 cach SPPRE-hY AT Bhebnat 260, BKEFRER, ECorkla=5a8h BERekRs The

third of fset VaEH?cBH@%?E EHQ.?oEEE?QFﬁEEE§r§EES QeFﬁggﬁcﬁlf%BﬁEe%%aCk

pitch representative of the pitch o e tracks on 3 recordi ng

surface and a seggpdsthagkipkbt ok the enabkesatBetadyarerelfecya Qf
crosstalk to be suppressed; and neans for readi'ng, fromthé nonvolatile

nmenory, the thigd okf sebumabiueneer ErepPeRdsRy thege@chrakkamreqsisd thike areas
ranging froman area to which a | eading
15 track Tyg.
Once the CPU 21 identifies the position of the
first target track TTp (step S2), it identifies the
area Ay on the disk 11 to which the target track TT;
(=Tyx) belongs (step S2). The area Ay is one of the
20 areas A1 to A, (see FIGS. 3A and 3B) into which the
recording surface Hp and Hp are divided. Then, the

CPU 21 references the entry E in the offset table 222

which corresponds to the area Ay identified in step S2

(step S3). Then, the CPU 21 reads the offset values
25 04 and AOj stored in the referenced entry E-
(step S4). On the basis of the first target track TT;

(=T4x) and the offset values 04 and AO4 read in step



track on the recording surface of the disk belongs, to the area identified
by the identifying neans; and wherein the cal cul ating nmeans cal cul ates the
first offset value on the basis of the third offset 10 value read by the
readi ng neans, the first track pitch, and an offset of the first target
track, the offset of the first target track being offset fromthe relative
position of the predetermned track int area to which the first target
track belongs. 15 6. The disk drive according to claim1l1, further
conprising anot her head paired with the head; and wherein: the disk has
anot her recording rf NSt t ut.i a.surf op hte t recordi ng
20 surface rel ésrthl’vzt % heag‘l S alé:lr#ldla(r;{%rsr etznpeon‘galclﬁ‘be tcgjpt hee aon%%]egcre head; and
the calculatin ﬂﬁ%g§ - he £i.r f set. \valeu n asi s of the
recordi ng surfg(ce 0 ﬂﬁfgﬂ%gs&%aqt%oé)v\h{i c3n+]ﬂ18e fJ? §?t3)tg)rfg§th%t ;Crgrc}%el%el ongs, and

the 25 rel ati ve, oSt {d O PieHd & dddrit daf £ BOK gﬁr}eonﬁ ggording

surface. 7. The disk drive according to claim®6, furt 34 conprising

nmeans for i dentdfaddge trien d Gy i thichrs Wi agee of i tdve whisdet ocmdriehrthe first
target track belongs; and wherein the cal culating neans cal cul ates the

first offsset valdtged sRCCOrTane e Mfddt tm:m@cpojjimgsmzﬁ@?e Fdfdendtid i ed by
the identifying nmeans and the relative position of the first target track
on the recordi rg dGard acencl8.pifieh ditskt denatel ac coiali adyds el af fedts faft her
conprising: 10 a nonvolatile nmenory which pre-stores.a third and fourth

of fset val ues wrhapstalk tte vecormbiressentf ace of the disk, the third offset
value indicating a pitch difference between a first track pitch
representative of thEngntctnotheeasiacks bhet hergetokdraly BTrf &Teitb and a
second track pitch the enabl es the adverse effgcts of craosstalk to be
suppressed, theFdurth offset V@twe 1PwieTR2 G5 ra GF%ddt ermi ned track at

det i ned | atJ ition, th di f is th Lrst
ar get  tihck, - dif GRS RSB0 T HPhet” phar 1 PO W e W Pealles to

be actually posi tcj{ of ed cf)]g m h@ P@%g?%?éﬁ?;é‘engQ&térgﬁgﬁ Nbe, i (rﬁs%]eéjt ar get

track in the radial —di rection o _ and nreans Tor’' readi ng third

and Tounth of s 25 welugscomtosspontinge o, bes et dent ity ot he

i dentifying neans, from e and erein cul ati ng

means cal cul ates) {depe caBu1dtdéstinTisCry2hte ROhNEGRRE1S O3] henthird

the basis of the offset value AOq1 to Aoj. Therefore,

15 the position of the second target track TT, and the
offset value AOj' can be determined from the first
target track TT1 (T4k) and the offset values AO;
to AOj.

As described previously, the head 12_; is to

20 be actually moved to the second target track TTs.
Specifically, the target position TP (at which the
head 12_4 is positioned) that is offset from the
predetermined position on the leading track Ty0 in the
area A4 by the offset value {Oj+k(STP+AOj) belongs

25 to the second target track TT, (servo track 111).

On the other hand, the offset wvalue Aoj' indicates

the offset of the target position TP on the second



fourth offset values read by the reading neans, the first track pitch, and
an offset of the first target track fromthe relative position of the
-predetermned 5 track on the recording surface to which the first target
track belongs. 9. The disk drive according to claim7, further conprising:
a nonvol atile nenory which pre-stores a third 10 offset val ue unique to
each of the recording surfaces of the_diﬁﬁ, the third offset val ue
indicating a pitch difference between a first track pitch representative of
the pitch of the tracks on each of the recording surfaces and a second

t k pitch th | t 5 ad f t f tal k

uppr obsed: ank2REANCIPGE FRAQPAGE PRGACERG BRVOPROLELCRoRDr J1ct he thi rd
fiset val di f th i i i, the disk
roma | eadi ng PEABEALRG turTace A0t nd FERACAPNy “Lar PACo FaSari f1 ed 20 by

the identlfying iEagsnsaag waeLELR tBE‘EhC%h%UlfﬁHstEgt'f%%'ﬂsT‘i‘@l)%—”%ﬁs the

first offset vallée on basi e third offset value rre nding to

each of the reggpdj facesnaf Abe ghekpbreMmBe! sadbng £s£86€i ng surface
to the 25 reco%gﬁng?gﬁggécgji égﬁti fied by the ide?lti fying msa%s, the first

track pigch, alﬁga@@@frfzsghdofant Bgffsi@tStA©€F get track fromthe relative
position of the - 36 predetermned tratk on the recording surface to

whi ch the first targefert,r atle mEUORYS exbutAdisdekdrdorgrednprd sicwg a di sk
having a recording surface on which a 5 plurality of concentric tracks are
arranged at a theetlepidt dR; ;a thedtheartpanged tina cks 0o ateitermdinsd tine
recordi ng surface of the disk and used to read and wite data fromand to
the disk; 10 nmedaee S6r (sdlepulsdti.ng Taifsi sse kofdopdirodalife eeaiehasi s of a
pitch difference corresponding to the head width of the head and the
position of a fihesbasdsgett tr &0k issed doske ey ta asdmfarfd o i 99t , the

pitch difference being a difference between g first frack 15 pitch
represehfative aéfffa"cyhel%pi t MRegy thige heage ke -aind Sa WEShdF & i %Cﬁfﬁj whi ch

cnabl s adversg SLLSCls O Ghesslalk b be, suppssaedo Al Sl offoet
cctual |, pooL{ ety DA SAGPLEIASY 20 AR h RdiISf Saraet track
head 12_5; at the target position TP on the target
track TT, (step S8). This positioning control is
15 based on burst signals extracted by the read/write IC
18. The target position TP at which the head 12_; is
to be positioned in this positioning control is offset
from the predetermined position on the second target
track TTo in the radial direction of the disk 11 by
20 the offset value AO4'. When the head 12_j is
positioned within a predetermined error range from the
target position TP (in this case, the target position
for a write) on the second target track TTp, the CPU
21 proceeds to step S9. In step S9, the CPU 21 causes
25 the head 12_; to execute a read/write (in this case,

a write).

Thus, in the present embodiment, the target



means for determ ning a second target track, to which the target position
bel ongs, and a second offset value on the basis of the position of the
first target 25 track and the first offset value cal cul ated by the
cal cul ati ng neans, the second offset value indicating an offset of the
target position froma predeterm ned - 37 position on the second target
track in the radial direction of the disk;, and neans for executing control
to position the head at the target position on the second target track on 5
the basis of the second target track position and second offset val ue each
determ ned by the.determning ans..,11. The.di sk .drive.accaording. to, claim
10, further coﬁﬁ?ﬁ ﬁﬁ& a ng%vgﬁgfi ghﬁe@ﬁﬁf'ﬁ%réhlﬁrgpéPgr gsétfgw¥ﬁ%rd
of fset val ue indi i : it i tfern rr. j t ad
ndi cay 3@&}%%%% F&ot %Jé di fpg% i#1eh X gﬁxzep%%@g%%at&ac{!ﬁ emhz]?%

wi dt h of the héad an erein e calculating ne tes rst

of et _val ue 01, the hrges 1ol Uit ddichthiflsShostaliun Hored i e

nonvol atil e nenory and the po on o irst target track. 12. A

di sk drive compriy$itditrad a9 ihayddd 8 JL T & ROt AGs AN tMy ahb st .
plurality of concentric servo tracks are arranged at a first track pitch,

servo i nfsor mat itere igyEidiond o20 HieSisldcomd HaHormaidak eing smd At
discretely at equal intervals in a circunferential direction of the disk
for each of the&rsar whd meldsterniead aosangec ion adsodiatstorcarddt t he
recording surface of the disk and used to read and wite data 25 from and
to the disk; ardramkannyf dm domt reidiiaig da mbatta omr idfe the tdiskdilsk execut ed by
the head, the controlling neans - 38 controlling the data wite so that
the track pitchhsf afdfiset rvadiee fdrimsd of Gsed resdoradi g shds (S8R 8P4tthe di sk
as a result of data wites is a second track pitch which enables the

adver se ef f ect Shofs @ffsqtalve8ia Fafd ssifpraesdsatk BBLtctheitslienal\as

accordin% to claim12, wherein:
1 the adverse effects of crosstalk to be suppressed.

Accordingly, by positioning the head 12_.; at the
determined target position TP and executing a
read/write, it is possible to achieve a data track
pitch DTP that enables the.use of the disk 11 in which

15 the servo tracks 111 are arranged at a fixed pitch
(servo track pitch) STP, with the adverse effects of
crosstalk suppressed.

In the above embodiment, the areas A; to A, on

the recording surfaces Hp and Hp of the disk 11 and

20 the offset values 01 to On and A0O7 to Ao, for the
respective areas A7 to A are determined taking into
account a difference in the azimuth angle of the heads
129 and 12_7 at each position on the disk in the
radial direction, as well as a difference in head

25 width between the heads 12_g and 12_7. However,
only one of these two differences may be taken into

account. For example, if only the difference in



the head is a conposite head; the recording surface of the disk is divided
into 10 a plurality of concentric areas in accordance with an azimth angle
-of the head; and the second track pitch is set for each of the areas on the
recording surface of the disk to have a value reflecting a data wite w dth
of the head 15 associated with the azinuth angle of the head, the second
track pitch being equal to or larger than,the_first track pitch. 14. A

nmet hod of positioning a head at a target position on a disk in a disk
drive, the disk having 20 a recording surface on which a plurality of

concentric tracks. are arranged fixed pitch he_ head bei,ng used to
read and wite aazajtl%u% oanﬂlq}n% Soaéahlge%ils eotzh%gorr% 1%1’ocle°';(1zcgj?rrp?|Pstf’rhe?;;:

calculating a fﬂéc?c%rl eg{%eguflﬂags ofgotgﬁzd b@figf OEh%ﬁ%f PPS%%S%S@‘%O]C a first

target track specifit y a conmand” from a host, I rst val ue
reflecting a tragk pitch s cheEnabt £5a Joiver $8i € f 8EtSodbentrid9 crosstalk

to be suppressed, the first offset value indicating an offset of a target

position at whighedde hpadchsst@ade, acheladdve POsSi éfpoets fspnige _
predeterm ned position on the first target track in a radial 5 direction of

t he di sk;5 det erdi fif éiericSetongedArgedth rieckweén v cheddle 1argeingosition
bel ongs, and a second offset value on the basis of the position of the
first target trirk amsythenchbcul Biese fads¢roéfstfecthicasecohinohdsed 10
val ue indicating an offset of the target position froma predeterm ned
position on thévetorermnimgey thackffnet healaes aP1 die e@4 i ®nd o Qheéali sk;
and positioning the head at the target position on the determ ned second
target track ondbie Badihe dfagife of tdwa ammneted Seidorith e gigt theack position
and second of fset value. 15. The method according to claim 14, wherein: the
head is a conpodPRECPRehytet heapeebiding Suefacedoridhas dpsktie RFdf8ed into
20 a pIur@Iity ﬁ% concgn%éic areas in accordance with an azimuth angl e of

t he heaé; and the§i7% fEet values is calculated in accordance with one

of the plurality of ?%egﬁlgnthe difference in head width between the

heads 12_g and 12.7 is taken into account, the entire
recording surfaces Hg and Hy of the disk 11 may
correspond to the areas Apg and Aj, respectively.

15 Here, the offset values 0; and A0 (or AOj) may
be set for each recording surface Hj (i=0, 1).
The offset values 0y and AOj can be determined
(calculated) from the head width of the head 12.;i by
measuring the head width during the manufacture of the

20 HDD (or the head 12_j). The offset values O and AO;
(or AOj) determined may be stored in the FROM 22, for
example, in a format similar to that for the offset
table 222, shown in FIG. 4. Here, information
indicative of the recording surface Hy (head 12_3)

25 can be used in place of information (track position
information indicative of the leading track) on the

area Aj; paired with the offset values 0j and AO; (or



the recording surface of the disk and the relative 25 position of the first
target track in the area, the first target track belonging to the one of
the plurality of areas. - 40 16. The nethod according to claim 15,
further conprising reading third and fourth offset values corresponding to
an area on the recording surface of the disk to which the first target
track belongs, from5 a nonvolatile menory, which pre-stores the third and
fourth of fset val ues unique to each of the areas on the recordi ng surface
of the disk, the third offset value indicating a pitch difference between a
first track pitgch, represe i he pLt t 10..0 he

recor di ng surféggl;hd gﬁsg%g%dgg?gék&biggh %Eggéﬁagﬁeéﬁﬁﬁgégdggrgggeffects

of crosstal k tgftz%ﬁ%uream%s%z the ﬁo%ursﬁnfalrgfﬂys%red\@elae. | iWeAld Y tHd @

predeterm ned track at a predetermned relative position within the
correspondi Nng aRArise EHFelitish rlaHardetr dricdtle iah 1ofd setinitH hevdiar get
position at which the head is to be actually positioned fromthe

predet erm ned RA@SichicAN p3 itthenf iohsttHealddelk timaak § rddielr atdirdctdigrect i on of
t he di sk; and wherein the first offset value is calculated on 20 the basis
of the tBird amheéthewn kthef heetdsvdl2ugs magad ebnadm .t h&@heerey aldate dses menory, the
first track pitch, and an offset of the first target track, the offset of
the first targetf flecdck ayei rg igfifrsdted lymdatie nmalrdtnoy Ehposififismt of t he
predeterm ned track in the area to 25 which the first target track bel ongs.
17. The met hod vVade®edidng tco Qol &n@ 1801f GPt HePn compEneihgsis of4thenpasuring
the third and fourth offset values for each of the areas during a

manuf act uri ng $PRFE Admithadius dy ithe aRF W6dtey Fndmssdred ¥ rd and

fourth of fset val ues,  for each of th reas in the nonvolatile nmenory. 18.
The met hod accg‘rﬂ%&ltd&'bcﬁ Simtbe k\ﬁr‘?@ﬁ%ﬁ?i%@% Ing includes: selecting
a track fOrom each of_t areas;: 10_al Il(zvx,iﬂgqtcge gead to wite %atadﬁt% a

posi ti ort%of fset fromhPHe S ¥ ted 1 r Y| h l? %]f%rllc%lijr%clf‘?% ot e disk
by an anount "t. iy st strac ';1g.n+( 1) % ) e ; - vari abl e
with an initi all@\e/at{a{u]{ee%ofltnrltaoanl%d%~ denhcokfgeshegaogsr ea(e e#%%e%n?#?ﬁq%'fset 15
- value); determmynguheiher & ,dat 8 dd & KX IEhdyg theathieatk causgs the

selected track to be adversely
a first standard and second heads having a head width

which is outside the first standard but which meets
15 a second standard. This classification serves to
provide HDDs such as those described below. First,
the upper limit value of the head width in the first
standard is defined as HWyp1. The upper limit value
of the head width in the second standard is defined as
20 HWyr2 (HWyp2>HWyp1) . Then, the heads are classified
into the first heads having a head width meeting the
first standard, the second heads having a head width
which is outside the first standard but which meets
the second standard, and third heads having a head
25 width that is also outside the second standard. The
third heads are treated as defectives that cannot be

nmounted in HDDs. On the other hand, the first heads



affected by crosstal k; repeatedly witing the data while increnmenting 20
the variable h by one until it is determned that the data wite executed
-by the head will not cause the selected track to be adversely affected by
crosstalk; when it is determned that the data wite executed by the head
wi |l not cause the selected track 25 to be adversely affected by crosstalk,
determning twice the value "(h-1)*D Q" tp, be the third offset val ue uni que
to the correspondi ng area; and - 42 determning the fourth of fset val ue
uni que to the corresponding area, on the basis of the determned third

of fset value. 19. The nethad accardin o.claiml5,. further, 5 conprising
reading a thi r 761 S ué @orﬁerssﬁcog{&)ﬁjngt%% eac lozfesar"’le:]ilrfsrto art area to
which a | eadin r ; t ecor.dj fo phhe di s to the
area to which %hrteac%lc?sl%%tha?)gg{ rarggk{lgce%?n%zl,%%sﬁgrg)d ngfr%gl%}ec‘{ﬂq{égnemry

Whi ch pre-storegid Nifd Rfirtela L% alde-di Gitsh ARG Ol Adie £reas on the

recordi ng surface of the disk, the third offset value indicating a pitch

di fference between R fddtst tr-R0K itdah DEpr ereidmt i Of ddisipighich of the
tracks on the recording surface and a second track pitch the enables 15 the

adverse ef f ect g 0fgear agsdralthd of ibes s WL ssedik it eyt n(fihesd i rst of f set
value is calculated on the basis of the third offset value read fromthe

nonvol atil e neraack tdendiitst. t raek qifadt aricharoof (s&0gR)the first
target track, the offset being 20 offset fromthe relative position of the
predet er mi ned tdedekenimeadef rmmed e e d hwitdish fHWgt1 tiss geitotedaclkn bel ongs.

20. The method according to claim19, further conprising: 25 neasuring the
third of fset val wrgdateatimesd rawl Hrans e FROMredruf e tihe nigi sttage for
the disk drive and - 43 storing the measured third offset value for each

of the areas i itithe ForivyIvEt it 8§ 21TherRf iR thotR e Stdiry to claim

20, mheﬁﬁgn thestored in the FROM 22 in the first HDD while this HDD

is being manufactured. On the other hand, the offset
value O (=A05/2) determined from the head width
HWyr2 is stored in a predetermined position in the
FROM 22 in the second BHDD, as shown in FIG. 8B.

15 The offset value Oy is stored in the FROM 22 in
the second HDD while this HDD is being manufactured.
The relationship between the offset values 07 and Oj
is 09<0». Consequently, the use of the second head
enables the second HDD to be manufactured in spite of

20 a decrease in track density compared to the first HDD
manufactured using the first head. That is, it is
possible to effectively utilize the second head,
having a head width which is outside the first
standard but which meets the second standard.

25 Now, a process of determining the offset wvalues
04 and AOj for each area Ay will be described with

reference to the flow charts in FIGS. 9A and 9B and



measuring includes: 5 selecting a track fromeach of the areas; allow ng
the head to wite data at a position offset fromthe selected track in the
-radial direction of the disk by an amount "the first track pitch+(h-1)*~ 0"
(where h denotes a variable with 10 an initial value of 1 and O O denotes a
predetermned fifth offset value); determ ning whether a data wite
executed by the head causes the selected $fack to be adversely affected by
crosstal k; 15 repeatedly witing the data while increnmenting the variable h
by one until it is determned that the data wite executed by the head w |l
not cause the t r to b ersel f ct | k; and 20
det er m ni ng tmﬁgg hgﬂy%|3@53 q§ ﬁ&% é?ow%ng % tﬁ % @alue uni que

to the correspgpding ﬂgf%ﬁ({ﬁf Deidat ﬁ'%?f&%é‘@ﬁ%@% thftds?éa %hﬁ@ay
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10! & nt 109%& () -5 HeHMes an error rate ER1 indicative of the rate
of a reéd error (step S815). The measured error rate
5 ER{ 1s stored in a first area in the RAM 23.
Then, the CPU 21 executes control to shift
the position of the head 12.; from the track T4y
(the predetermined position on the track T4k} in
a radially outward direction of the disk 11 by the
10 amount STP+ (h-1)*AOQ (step S16). FIG. 11B shows that
the position of the head 12_; has been shifted from
the track T4y in the radially outward direction of
the disk 11 by the amount STP+(h~-1)*AO. For h=1, the
value of the offset of the head 12.5 from the track
15 T4k equals the STP (Servo Track Pitch). In the state
shown in FIG. 11B, the CPU 21 causes the head 12_; to
write one track of second test data to the disk 11
(step S17). Then, the CPU 21 executes control to
shift the position of the head 12_; from the track T4y
20 (the predetermined position on the track Tyg) in
a radially inward direction of the disk 11 by the
amount STP+ (h-1)*AO (step S18). FIG. 11C shows that
the position of the head 12.{ has been shifted from
the track T4y in the radially inward direction of the
25 disk 11 by the amount STP+(h-1)*AO. This position of
the head 12_; is offset from the position shown in

FIG. 11B by the amount 2{STP+(h-1)*AO0Q}.
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In the state shown in FIG. 11C, the CPU 21 causes
the head 12_; to write one track of second test data
to the disk (step 519). Then, the CPU 21 executes
control to return the head 12_j to the position of the

5 track T4k (step $20). The CPU 21 causes the head 12-j
to read data from the track T4k and measures an error
rate ERp indicative of the rate of a read error (step
S21). The measured error rate ERp is stored in a
second area in the RAM 23. Then, on the basis of the

10 error rates ER] and ER» stored in the first and second
areas, respectively, in the RAM 23, the CPU 21 makes
determinations described below. The CPU determines
whether or not the value ERp-ER7] is smaller than
a threshold TH (step S$S22).

15 Here, it is assumed that ER,-ERj2TH. In this
case, the CPU 21 determines that the writes of the
second test data in steps S17 and S19 adversely
affects the first test data written in the track Tyg.
That is, the CPU 21 determines that the adverse

20 . effects of crosstalk cannot be eliminated even by
writing data while shifting the head 12.j from the
track Tyx in the radially outward or inward direction
of the disk 11 by the amount STP+(h-1)*A0O. Then, the
CPU 21 executes step 523, described later, in order

25 to suppress the adverse effects of crosstalk.
Specifically, the CPU 21 increments a variable h by 1

in order to increase the value of the offset of the
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CPU 21 uses the 1ncremented variable h to execute
steps S14 to S22, described later. That is, the CPU
21 repeats steps S14 to S22 whilelincrementing the

5 variable h by 1 until ER»-ER{<TH (step S23).
It is assumed that ER9p-ERj<TH. In this case, the
CPU 21 determines that the current value of the offset
of the head 12.; from the track T4y is the minimum
offset value required to eliminate the adverse effects
10 of crosstalk. Then, the CPU 21 determines whether or
not the pointer j is 1 (initial value) (step S524).
If the pointer j is 1, the CPU 21 determines the
offset values AOj and 04 unique to the area Aj in
accordance with the following equation (step S25):
15 AOj = 2(h-1)*AO
Oj = AOj/Z (4)
On the other hand, if the pointer j is not 1, the
CPU 21 determines the offset values AOj and 04 unique
to the area Ay in accordance with the following
20 equation (step S26):
AOj = 2(h-1)*AOQ
04 = 04-1 * AOj_l(Nj_]_ - 1/2) + AOj/2 (5)
Then, the CPU 21 stores information indicative of
the leading track T4yg in the area A4 and information
25 indicative of the offset values 04 and ACH
determined, in the entry Ej in the offset table 222,

retained in the FROM 22 (step S27). Then, the CPU 21
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j by one and sets the variable h at 1 (initial wvalue)
5 (step S29). Then, the CPU 21 executes the process
starting with step S12 in order to determine the
values AOj and 04 unique to the area Ay indicated
by the incremented pointer j. That is, the CPU 21
repeats the process starting with step S12 until the

10 pointer J becomes n and the values AOj and O unique

“to the area A, are determined. Then, if it is
determined at step 528 that the pointer j is n, the
CPU 21 ends the process of determining the offsets 04
and AO5.

15 In the above described process of determining the
Oj and AOj, for simplification of description, the
process from steps S13 to S21 is executed only once
for a certain h. However, for measurement accuracy,
the process from steps S13 to S21 may be repeated

20 a predetermined number of times r. In this case,
it may be determined whether or not the value
({2 (ERp)~-2Z (ER1) }/xr) is smaller than the threshold TH.
The value ({2 (ERp)-Z (ER7)}/r) is obtained by
subtracting the average of error rates ERy (X (ERj)/r)

25 from the average of error rates ERp (X (ERp)/r).

In the above embodiment, the heads 12_p and 12_q

are each of a composite type. However, the heads 12_g
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the head width of the heads 12_p and 12_1 has only to

be taken into account. The recording surfaces Hgp and
5 Hy of the disk 11 may be managed as areas Ap and Aj,
respectively.

In the description of the above embodiment, the
present invention is applied to the HDD (Hard Disk
Drive). However, the present invention is applicable

10 to disk drives other than HDDs, such as magneto-
optical disk drives provided that their heads read and
write data from and to a disk.

Additional advantages and modifications will
readily occur to thcse skilled in the art. Therefore,

15 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 or scope of the general inventive concept as

20 defined by the appended claims and their equivalents.
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1. A disk drive comprising:

a disk having a recording surface on which a
plurality of concentric tracks are arranged at a fixed
pitch;:

a head arranged in association with the recording
surface of the disk and used to read and write data
from and to the disk;

means for calculating a first offset value on
the basis of the position of a first target track
specified by a command from a host, the first offset
value reflecting a track pitch which enables adverse
effects of crosstalk to be suppressed, the first
offset value indicating an offset of a target position
at which the head is to be actually positioned from
a predetermined position on the first target track in
a radial direction of the disk;

means for determining a secend target track, to
which the target position belongs, and a second offset
value on the basis of the position of the first target
track and the first offset value calculated by the
calculating means, the second offset value indicating
an offset of the target position from a predetermined
position on the second target track in the radial
direction of the disk; and

means for executing control to position the head

at the target position on the second target track on

10%4& () -

F



2L10%4& ()- . 10%4& ()-/ VDWW WANKOXXY: /  10H 109& ()- &L0%& ()- F

3100& ()- f@O0%& ()- 310%& ()-s10%& ()- 10HOX Y@Z'ZQzzaB:/ 10HY

<1098 ()-!L# 109 ()-L# 10%&' ()-3 FL0%&' ()-9y 10%&' ()-

109&' () - ZZ[ A\ \\\\\ zm S4

10ML09%%& () - 101010! A f)"109& ()- f)"109& ()-! f)"109%& ()-!) f)"10% & ()-\\
17]1]1*~W}A?"S4 1010968 ()-3s109B& ()-. 37 -
1096& ()-!xS! 10%5e5& ()-y! S! 109WVE () -yI09B& ()- W 4 k " a@S4 10
&#Z"10%& ()-) ! &#Z"10%& ()-) !j109%B& ()- % 9t 1096& () -

210068 (1) O1GTBRCR 3 st a2 H0ve (1S, Saaasbih

second offset value each determined by the determining

means.
2. The disk drive according to claim 1, wherein:
5 the head is a composite head;
the recording surface of the disk is divided into
a plurality of concentric areas in accordance with
an azimuth angle of the head; and
the calculating means calculates the first offset

10 values in accordance with one of the plurality of
areas on the recording surface of the disk and the
relative position of the first target track in the one
area, the first target track belonging to the one
area.

15 3. The disk drive according to claim 2, further
comprising means for identifying the one area; and
wherein the calculating means calculates the first
offset value in accordance with the area identified by
the identifying means and the relative position of the

20 first target track in the identified area.

4, The disk drive according to claim 3, further
comprising:

a nonvolatile memory which pre-stores a third and
fourth offset values unigque to each of the areas on

25 the recording surface of the disk, the third offset
value indicating a pitch difference between a first

track pitch representative of the pitch of the tracks
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suppressed, the fourth offset value indicating, if

a predetermined track at a predetermined relative
5 position within the corresponding area is the first
target track, an offset of the target position at
which the head is to be actually positioned from the
predetermined position on the first target track in
the radial direction of the disk; and
10 means for reading the third and fourth offset
values corresponding to the area identified by the
identifying means, from the nonvolatile memory; and
wherein the calculating means calculates the
first offset value on the basis of the third and
15 fourth offset values read by the reading means, the
first track pitch, and an offset of the first target
track, the offset of the first target track being
offset from the relative position of the predetermined
track in the area to which the first target track
20 belongs.
5. The disk drive according to claim 3, further
comprising:
a nonvolatile memory which pre~stores a third
offset value unique to each of the areas on the
25 recording surface of the disk, the third offset value
indicating a pitch difference between a first track

pitch representative of the pitch of the tracks on the



10' 0 9A0YKE& ()-sO#310% & ()- "10% & ()- y10% & ()- 910% & ()-

Y10% & () - LppppgqgqaBVK@ 10' oY y810% & ()-!L4 10%& ()-F 210% & ()-F

010% & ()-1 /10% & ()-9& 3"10% & ()-qqqqqqgr rsh@ 10' o! & 10%&' ()- F

"10% & ()-sS10% & ()-sml0% & ()- 10" 10" 10"Y F: 10% & ()-ss5tttuul A?b@

10' 0%4.09& ()- MFL0% & ()-!10% & ()- &LO%& ()-!&'10%\ \& ()- !& 109 ()-
UG/VWOMMMMAL ASHE 10" 0 10\ 10\ 10\ 3:f1094& ()-3

S8S10% & ()-! &AM 10% r & ()- 0gl0% & ()-!-"110984 % & () - WMZXXxxa?SHe 10’ o
11 10% () - Vh10%4& ()-s9! 10%& ()-!ds9! 10%d& () - 10%4& () -1 10%4& ()-xUyyyYzz_

N
{}"<SH= recording surface and a second track pitch the enables

the adverse effects of crosstalk to be suppressed: and
means for reading, from the nonvolatile memory,

the third offset value corresponding to each of areas,

5 the areas ranging from an area to which a leading

track on the recording surface of the disk belongs,

fto the area identified by the identifying means; and
wherein the calculating means calculates the

first offset value on the basis of the third offset

10 value read by the reading means, the first track
pitch, and an offset of the first target track, the
offset of the first target track being offset from the
relative position of the predetermined track in the
area to which the first target track belongs.

15 6. The disk drive according to claim 1, further
comprising another head paired with the head; and
wherein:

the disk has another recording surface
constituting a surface opposite to the recording

20 surface relative to the disk and corresponding to the
another head; and

the calculating means calculates the first offset
value on the basis of the recording surface of the
disk, to which the first target track belongs, and the

25 relative position of the first target track on the
recording surface.

7. The disk drive according to claim 6, further
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comprising means for identifying the recording surface
of the disk to which the first target track belongs:;
and wherein the calculating means calculates the first
offset value in accordance with the recording surface
5 identified by the identifying means and the relative
position of the first target track on the recording
surface.
8. The disk drive according to claim 7, further
comprising:

10 a nonvolatile memory which pre-stores a third and
fourth offset values unique to the recording surface
of the disk, the third offset value indicating a pitch
difference between a first track pitch representative
of the pitch of the tracks on the recording surface

15 and a second track pitch the enables the adverse
effects of crosstalk to be suppressed, the fourth
offset value indicating, if a predetermined track at
a predetermined relative position on the recording
surface is the first target track, an offset of the

20 target position at which the head is to be actually
positioned from the predetermined positicn on the
first target track in the radial direction of the
disk; and

means for reading the third and fourth offset

25 values corresponding to the area identified by the

identifying means, from the nonvolatile memory; and

wherein the calculating means calculates the
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fourth offset values read by the reading means, the
first track pitch, and an offset of the first target
track from the relative position of the predetermined

5 track on the recording surface to which the first
target track belongs.
9. The disk drive according to claim 7, further
comprising:
a nonvolatile memory which pre-stores a third
10 offset value unique to each of the recording surfaces
of the disk, the third offset value indicating a pitch
difference between a first track pitch representative
of the pitch of the tracks on each of the recording
surfaces and a second track pitch the enables the
15 adverse effects of crosstalk to be suppressed; and.
means for reading, from the nonvolatile memory,
the third offset value corresponding to each of the
recording surfaces of the disk from a leading
recording surface to the recording surface identified
20 by the identifying means: and
wherein the calculating means calculates the
first offset value on the basis of the third offset
value corresponding to each of the recording surfaces
of the disk from a leading recording surface to the
25 recording surface identified by the identifying means,
the first track pitch, and an offset of the first

target track from the relative position of the
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predetermined track on the recording surface to which
the first target track belongs.
10. A disk drive comprising:
a disk having a recording surface on which a
5 plurality of concentric tracks are arranged at a fixed
pitch;
a head arranged in association with the recording
surface of the disk and used to read and write data
from and to the disk;

10 means for calculating a first offset value on the
basis of a pitch difference corresponding to the head
width of the head and the position of a first target
track specified by a command from a host, the pitch
difference being a difference between a first track

15 pitch representative of the pitch of the tracks and
a second track pitch which enables adverse effects of
crosstalk to be suppressed, the first offset value
indicating an offset of a target position at which the
head is to be actually positioned from a predetermined

20 track on the first target track in a radial direction
of the disk;

means for determining a second target track, to
which the target position belongs, and a second offset
value on the basis of the position of the first target

25 track and the first offset value calculated by the

calculating means, the second offset value indicating

an offset of the target position from a predetermined
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5 the basis of the second target track position and
second offset value each determined by the determining
means.

11. The disk drive according to claim 10, further
comprising a nonvolatile memory which pre-stores a
10 third offset value indicating the pitch difference
corresponding to the head width of the head and
wherein the calculating means calculates the first
offset value on the basis of the third offset wvalue
stored in the nonvolatile memory and the position of
15 the first target track.
12. A disk drive comprising:
a disk having a recording surface on which
a plurality of concentric servo tracks are arranged at
a first track pitch, servo information including
20 positional information being written discretely at
egqual intervals in a circumferential direction of the
disk for each of the servo tracks;
a head arranged in association with the recording
surface of the disk and used to read and write data
25 from and to the disk; and
means for controlling a data write to the disk

executed by the head, the controlling means
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- 109%6& () - & S1OMR& Qs a result of data writes is a second track
pitch which enables the adverse effects of crosstalk
5 to be suppressed.
13. The disk drive according to claim 12,
wherein:
the head is a composite head;
the recording surface of the disk is divided into
10 a plurality of concentric areas in accordance with
an azimuth angle of the head; and
the second track pitch is set for each of the
areas on the recording surface of the disk to have
a value reflecting a data write width of the head
15 associated with the azimuth angle of the head, the
second track pitch being equal to or larger than the
first track pitch.
14. A method of positioning a head at a target
position on a disk in a disk drive, the disk having
20 a recording surface on which a plurality of concentric
tracks are arranged at a fixed pitch, the head being
used to read and write data from and to the disk, the
method comprising:
calculating a first offset value on the basis of
25 the position of a first target track specified by a
command from a host, the first offset value reflecting

a track pitch which enables adverse effects of
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head is to be actually positioned from a predetermined
position on the first target track in a radial
5 direction of the disk;
determining a second target track, to which the
target position belongs, and a second offset value on
the basis of the position of the first target track
and the calculated first offset, the second offset
10 value indicating an offset of the target position from
a predetermined position on the second target track in
the radial direction of the disk; and
positioning the head at the target position on
the determined second target track on the basis of the
15 determined second target track position and second
offset wvalue.
15. The method according to claim 14, wherein:
the head is a composite head;
the recording surface of the disk is divided into
20 a plurality of concentric areas in accordance with
an azimuth angle of the head; and
the first offset values is calculated in
accordance with one of the plurality of areas on
the recording surface of the disk and the relative
25 position of the first target track in the area,
the first target track belonging to the one of the

plurality of areas.
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the disk to which the first target track belongs, from
5 a nonvolatile memory which pre-stores the third and
fourth offset values unique to each of the areas on
the recording surface of the disk, the third offset
value indicating a pitch difference between a first
track pitch representative of the pitch of the tracks
10 on the recording surface and a second track pitch
the enables the adverse effects of crosstalk to be
suppressed, the fourth offset value indicating, if
a predetermined track at a predetermined relative
position within the corresponding area is the first-
15 target track, an offset of the target position at
which the head is to be actually positioned from the
predetermined position on the first target track in
the radial direction of the disk; and
wherein the first offset value is calculated on
20 the basis of the third and fourth offset values read
from the nonvolatile memory, the first track pitch,
and an offset of the first target track, the offset of
the first target track being offset from the relative
position of the predetermined track in the area to
25 which the first target track belongs.
17. The method according to claim 16, further

comprising:



1 109 ()-S !")ZuV7Y z10% & ()-ys10% & ()-10% & ()-nml0% & ()- 10HH 10HH
10HH! X3 f 8310%4HH& () -: NXdEUV7Y z 10% & ()- 10% & ()-°

10% & ()-310% & ()-, 10% & ()-L10% & ()-xNdEUV7Y z9#10% & ()- ! 10% & ()-F
10% & ()- L 10%& ()- 110% & ()-&- 10% & ()- 1j dEUV7Y z3

/310% & ()-99-110% & ()-3 Y+10% & ()-3 y)910% & ()- ' 10% & ()-
040% & ()-4jdE:/ 10" 10"F F: MLO% & ()-Y f810% & ()-L6- 10% & ()-F
410% & ()- 210% & ()-F 010% & ()-8LzxV4/" 10! xs& 10%x& ()-!s& 10%&' ()-F
109%4& () - SF109%4& () - 10%4& () -sl 109%4& ()- 10"! R94[ <4/

11 xs' 109! () |-+ L00HiR (); STOW. 1) AQUHBL ()i ' L1008 06 o
each of the areas during a manufacturing stage for the
disk drive; and

storing the measured third and fourth offset
5 values for each of the areas in the nonvolatile
memory.
18. The method according to claim 17, wherein the
measuring includes:
selecting a track from each of the areas:;
10 allowing the head to write data at a position
offset from the selected track in the radial direction
of the disk by an amount "the first track pitch+ (h-1)*
AO" (where h denotes a variable with an initial value
of 1 and AO denotes a predetermined fifth offset
15 value);
determining whether a data write executed by the
head causes the selected track to be adversely
affected by crosstalk;
repeatedly writing the data while incrementing
20 the variable h by one until it is determined that the
data write executed by the head will not cause the
selected track to be adversely affected by crosstalk;
when it is determined that the data write
executed by the head will not cause the selected track
25 to be adversely affected by crosstalk, determining
twice the value "(h-1)*AO0" to be the third offset

value unique to the corresponding area; and
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5 comprising reading a third offset value corresponding
to each of areas from an area to which a leading track
on the recording surface of the disk belongs to the
area to which the first target track belongs, from
a nonvolatile memory which pre-stores a third offset
10 value unique to each of the areas on the recording
surface of the disk, the third offset value indicating
a pitch difference between a first track pitch
representative of the pitch of the tracks on the
recording surface and a second track pitch the enables
15 the adverse effects of crosstalk to be suppressed; and
wherein the first offset value is calculated on
the basis of the third offset value read from the
nonvolatile memory, the first track pitch, and an
offset of the first target track, the offset being
20 offset from the relative position of the predetermined
track in the area to which the first target track
belongs.
20. The method according to claim 19, further
comprising:
25 measuring the third offset value for each of the
areas during a manufacturing stage for the disk drive;

and
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storing the measured third offset value for each

of the areas in the nonvolatile memory.
21. The method according to claim 20, wherein the

measuring includes:

selecting a track from each of the areas;

allowing the head to write data at a position
offset from the selected track in the radial
direction of the disk by an amount "the first track
pitch+(h-1)*AO" (where h denotes a variable with
an initial value of 1 and AO denotes a predetermined
fifth offset.value);

determining whether a data write executed by
the head causes the selected track to be adversely
affected by crosstalk;

repeatedly writing the data while incrementing
the variable h by one until it is determined that the
data write executed by the head will not cause the
selected track to be adversely affected by crosstalk;
and

determining twice the value " (h-1})*AO" to be the
third offset value unique to the corresponding area,
when it is determined that the data write executed by
the head will not cause the selected track to be

adversely affected by crosstalk.



