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=1 INbwi 1111111111121111111 TITLE OF THE | NVENTI ON
HEAD PQSI TI ON CALCULATI ON METHOD | N MAGNETI C DI SC
APPARATUS *000002* BACKGROUND OF THE | NVENTION 5 Thmmmm”mmu
present invention relates to a magnetic disc
apparatus such as a hard disc apparatus and, nore *159159*
particularly,htoba neth?dbof fébcglatlng 3 gead
osition on the basis o urs ata recorded in
gdvance on a disc. 10 For exanple, a nmagnetic disc wmmMW"Wmmmmm
apparatus 10 such as a hard disc apparatus general
has an arrangenent $héwh OA FH& INVEWAAONI s, the *G00002*
magneti ¢ di sc ﬁgparatus 10 of this type includes a

not oFEAR PQS FEHPNIngARCREABREAS MEBHPReIN 1BAGNEBEC1RISE

carr a head 14 attached to the carriage 15,
and éﬁ%ﬁ%éﬁb%oil not or Information is witten to

el um 12 using 1 %2*%%@@3 S TV T ven o

nmove via fhe ﬁ?éééﬁgel&é Ry & r¥93%3329000||agﬂe?ﬁ8 glsc

on the basis Servo |n orna t tel
medidgpaatddhaiudis. ad he H&?@/C‘Mééeapparatus and, more

NN

particularly, to a method of calculating a head
position on the basis of burst data recorded in
advance on a disc.

For example, a magnetic disc apparatus 10 such as
a hard disc apparatus generally has an arrangement
shown in FIG. 1.

That is, the magnetic disc apparatus 10 of this
type includes a motor 13, a medium 12 attached to the
motor 13, a carriage 15, a head 14 attached to the
carriage 15, and a voice coil motor 16. Information
is written to the medium 12 using the head 14, and
read from the medium 12 using the head 14. The head
14 is driven to move via the carriage 15 by the voice
coil motor 16 on the basis of servo information 17
written on the medium 12. That is, the read/write
head 14 can obtain the information pertaining to its
current position on the medium 12 on the basis of the
servo information 17.

BRIEF SUMMARY OF THE INVENTION
It is an object of the present invention to

provide a head position calculation method capable of
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head 14 can obtain the information pertaining to its
current position on the nmedium 12 on the basis of the
servo information 17. 25 BRI EF SUMVARY OF THE

INVENTION It is an object of the present invention to
provi de a head position cal culation nmethod capabl e of
easily calculating a current head position on a nmedi um
with high precision. In order to achi eve the above

obj ect, the present invention takes the follow ng

means. 5 According to an enbodi nent of, the present

i nverrd oy @ahet hodiconpresesecal oehdt pogi Bl Posodh i ®Mmedium
of a head in a magnetic disc apparatus which has each

of amri driqh aekechsienunit of a recording area on a

di sc, perforns positioning control of the head within

10 a tack!? aPEeeHnte hachigys bhefabeveupkiednt atide Bresent

C, .and D recorded in ad ce jn the tracks, and

r ecortdsI P/ tbagléeks d‘g?% "%lﬁ]f?"b%ﬁl‘f Hee3BScks using the
head. Not . each of the tracks ingludes a
plurali tyf%#g%tri]lnﬁ a?os%%-?ﬁ%%(ﬁ%m?rﬁt C%ﬁbi WAt i BRES®ALh

s oyt 36k al ety e, oL, L L B

aving

dat A ankdy they gﬁﬂé% davd ng g hes b sty dat q%;éo’s each

and C, the sub-tra aving the burst data B and

and diheariibrd o ackadiayidy 4 henburst datacf oy Rase @9 a

repeatedly arranged in this order. In this case, in
disc, performs positioning control of the head within

a tack range on the basis of four burst data A, B, C,
and D recorded in advance in the tracks, and
records/plays back data in/from the tracks using the
head. Note that each of the tracks includes a
plurality of annular sub-tracks in combination. Each
of the sub-tracks always has only two of the burst
data A, B, C, and D. The sub-track having the burst
data A and D, the sub-track having the burst data A
and C, the sub-track having.the burst data B and C,
and the sub-track having the burst data B and D are
repeatedly arranged in this order. 1In this case, in
accordance with equations (1) and (2), a value of a
constant n is determined within a range of 1.2
(inclusive) to 1.8 (inclusive) so as to obtain
linearity between a position in a radial direction of
the disc and a position P of the head in the radial
direction of the disc in the sub-track. The position

P of the head is then calculated using the determined
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accordance with equations (1) and (2), a value of a

constant n is determined within a range of 1.2

(inclusive) to 1.8 (inclusive) so as to obtain

linearity between a position in a radial direction of

25 the disc and a position P of the head in the radial

direction of the disc in the sub-track. The position

P of the head is then cal cul-ated using the determ ned

5 constant n and equations 1 and 2: P = (A - B)*IA -
IA(n - H)/(IA- BlI*n +IC- D”) ... (1) P=(C-
D) * Idons Ay m -arg /dduetidi &Nl fadd 2: DIAn) ...(2) Note

that the constant n is determined for each | ength of

a conponent= wifi chBi & |par aBleln tol) Heé |Bi scBlsur fad€ -and"n)

along the disc radial direction of the head. According

to the present invention, a head 10 position < (1)

cal cul ati on nmet hod capabl e of calculatln%% current n
head posi®ion“m &) bdi umlMi ¢ hitgh (pPetiBi'dh + d&n—bBI"n

i npl enented using only one cal cul ati on expression, 5

W t hout dependi ng on track position Addi ti onal - (2)

o0 %, UL A, LIS I ANELASD HF 0B b
pHITE el I e e W
advamaggoryf tHe disc radial direction of the head.
According to the present invention, a head
position calculation method capable of calculating a
current head position on a medium with high precision
can be implemented using only one calculation
expression, without depending on track position.
Additional objects and advantages of the
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly
pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate an embodiment of the invention, and
together with the general description given above and

the detailed description of the embodiment given
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i nvention may be realized and obtai ned by neans of the
20 instrunentalities and conbi nations particularly

poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EWs OF THE DRAW NG The acconpanyi ng

draw ngs, which are incorporated in and constitute a
part of the specification, 25 illustrate an enbodi nent
of the invention, and togetherawit+h the genera
description given above and the detailed description
of the enbodi nent given below, serve to explain the
princépbes sérvdetoi axpbhionthé&l fridciplassehenntic

vi ew showi ng a general arrangenent of a nmagnetic disc
appafryentionFIG 2 is a view showi ng an exanple of a
burst pattern;, FIG 3 is a conceptual view of a track
f or mat fo?IGebeaﬁnPnQCBGMQééCpEQEW|éhpwgngréc€§ge©ﬁla

medium FI G is a graph showi ng an exanpl e of the

10 d%%ﬁ%?g%%%WECQEr?s@?%n%?l%nd%a%a@paﬁré¥u§rgna

FIG 5is graph_showi ng an exanple of th t
characteng?rcﬁofsaabﬁ?gg §F§HépgmﬁPheX§§P$?aP¥os %HHSt
dist %%b FIG 6 is a graph showi ng an exanple
mhereln Tinearity between a disc radial direction

and a heagrgposijioq 3598@%£h§1db§gwf89'§'tgaEECEbeﬁat for

in a sub- track 1s not malntal ned
explaining a head positioning process on a medium;

FIG. 4 is a graph showing an example of the
output characteristic of an ideal burst signal;

FIG. 5 is a graph showing an example of the
output characteristic of a burst signal with
saturation and distortion;

FIG. 6 is a graph showing an example wherein
linearity between a disc radial direction and a head
position along the disc radial direction in a sub-
track is not maintained;

FIG. 7 is a conceptual view showing annular
tracks on the medium;

FIG. 8A is a view showing an example of a
relationship between a track width and a head
effective length;

FIG. 8B is a view showing an example of the
relationship between the track width and the head
effective length;

FIG. 9 is a view showing an example of the

relationship between the track width and the head
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FIG 7 is a conceptual view show ng annular tracks on
the medium 20 FIG 8A is a view show ng an exanpl e of

a relationship between a track width and a head
effective length; FIG 8B is a view show ng an exanple
of the relationship between the track width and the
head 25 effective length; FIG 9 is a view show ng an
exanpl e of the relationship bé&tween the track width

and the head effective length; and FIG 10 is a graph
showing a relationship in which linearity between the
di sefzsh@aivali Tecgtlon amnd the head position along the
disc radial direction in 5 the sub-track is

mai nt ai nedI G DETAI L&D DESGR PThONLOF JHEe LAVEDNTEDNo The
best node for carrying out the present invention wll
be d¥Eksh blenrr b e e el cklemicéise radeahcdbnpahypngand
drawi ng. 10 Note that the sane reference nunerals in
t hi SRemRAfl Rt idedotelene Sheedpefts2asai ndFrestion in
On medi 12 shown in FIG 1, a burst data pattern

sho ?rF¢§%§r%F¥sl?éE%%%%%P?%dadvance in each track
T (..., T(N - , . rm
t h((e posit i(oniDy]i:g%)Ac%Ef:dl}?DgtS;Egd#ngIay t?e%?%%%@ [\ﬁr st
data pattefd hoct UHESe PEESt 9L 21 Ay But Ghe present

invention will be described below with reference to

the accompanying drawing.

Note that the same reference numerals in this
embodiment denote the same parts as in FIG. 1.

On a medium 12 shown in FIG. 1, a burst data
pattern shown in FIG. 2 is recorded in advance in each
track T (..., T(N - 1), T(N), T(N + 1), ...) to
perform the positioning calculation of a head 14.

This burst data pattern includes burst data A, B, C,
and D. The track T includes a plurality of annular
sub-tracks t (e.g., t1 to t3) in combination. Each of
the sub-tracks t always has only two of burst data A,
B, C, and D. The sub-track having burst data.A and D,
the sub-track having burst data A and C, the sub-track
having burst data B and C, and the sub-track having
burst data B and D are repeatedly arranged in this
order. When performing the positioning process of the
head 14, these burst data are read by the head 14, and
a head position detection calculation is performed

using the read burst signal, thereby detecting the
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and D. The track T includes a plurality of annul ar
sub-tracks t (e.g., t1 to t3) in conbination. Each of
the sub-tracks t always has only two of burst data A,
20 B, C, and D. The sub-track havi ng burst data, A and
D, the sub-track having burst data A and C, the
sub-track having burst data B and C, and the

sub-track having burst data B@nd-D are repeatedly
arranged in this order. Wen performng the
positioning process of the 25 head 14, these burst

dat s etimad bhythdehdmddld4alang the hehdcposdtibdn
detection calculation is perfornmed using the read

bur St1B¢gRbn ¥ hik ebye detlectiagkt he position of the
head 14 along the disc radial directionr in the .
sub-t rackPre MR eCEhbert i Kal f9r espmpkanppe, dasclosed in

di ' . bl i ' .
e R L A T

i : d lind . Flrst .
PoSSIEG ey gooure . gL Lpdecs PN FLighou 1

code,ddMmed Sascoglféw%eém&g%@ Inp. | SFE%F thgfead

position is determned to an even ¢ hder, "and a

bur o sl €M Crllradd Ofs | Bo Perd of NBdoSENg &y ahgulatigl (x)
expression (B - A/(B + A). Alternatively, when bit 0

i's "ild',cdrif hesdl. pasidn gkt SO deg er o neghd Onded aPo9ddion is

cylinder, and the burst calculation is performed using

a casdmtinad exprisssaned: -cO ifd:+, Qndld bonewver,

in this head position calculation, the
calculation is performed using a calculation
expression (B - A)/(B + A). Alternatively, when bit 0
is "1", the head position is determined to be an odd
cylinder, and the burst calculation is performed using
a calculation expression (D - C)/(D + C).

However, in this head position calculation, the
following problem arises.

That is, in the head position calculation
disclosed in Jpn. Pat. Appln. KOKAI Publication
No. 9-282818, two types of calculation expressions
must be properly used depending on whether the head
position is an even or odd cylinder.

As shown in FIG. 4, the burst data ideally has an
output characteristic so as to form the triangular
wave of the burst signal along the Y-axis with respect
to the disc radial direction (track direction) along

the X-axis.

However, as shown in FIG. 5, the actual magnetic



followi ng problemarises. That is, in the head

position cal culation disclosed in Jpn. Pat. Appln.
KOKAI Publication No. 9-282818, two types of

cal cul ati on expressions 20 nust be properly used
dependi ng on whet her the head position is an even or
odd cylinder. As shown in FIG 4, the burst data
ideally has an output charactéristic so as to form
the triangular wave of the burst signal along the
Y-axis wth respect 25 to the disc radial direction
(tratkdiamedtaon)s edangthéd heu el i Gha HOWEYET st BSs SHIYM as
in FIG 5, the actual nmgnetic disc apparatus has the
out Pt weriamt 6F iatd o3l stunht iasn Madtwraroous Gactors.
distortion Mby various factors. \When the positioning
cal ¢lhedt itdre afogiel drely 1d jeulgferdroroedusimepd nbd is
burst signal havjng these output 5 characteristics,

t he F}fd%ﬁctrinﬁ‘;‘rg iS5 HHF | e e By TS RAFERT oS tput
di stortion M, As, sho in FIG,6, .,linpearity betwee

t he CIARAGUh 1 L T oct 1DrPF= ot iy 11 HE o A6 Sk

hea i 1.0 0 the Y-axis an e [ Lned

at %naocg%a-etlr%cié p‘_’{)}g,cl1 t(lﬁllosnt.mi%l nbg'e, d%p%}%ﬁﬁg%?ﬁé 6/
POSiitii QL Oft f N i AGK the dN& %ﬁ;ﬁ%ﬁ?ﬂtion r along

cal cul ati1on preci sion can dlecr ease, e posttion

enbedinmd f rdimt@sedtat an off-track position.

Hence, depending on the position of the track T,
the head position calculation precision can decrease,
and the position of the head 14 can be misidentified.

Accordingly, in the head position calculation
method according to the embodiment of the present
invention, as shown in FIG. 7, each of the annular
tracks T (T(1), T(2), ..., T(N - 1), T(N),

T(N + 1), ...) on the medium 12 is used as a unit of a
recording area. As shown in FIG. 2, the positioning
control of the head 14 is performed in the range of
the track T on the basis of the four burst data A, B,
C, and D recorded in advance in the track T. The
position of the head 14 in the magnetic disc apparatus
which records/plays back the data in/from the track T
using the head 14 is then calculated.

In this case, as shown in FIG. 2, the track T
includes the plurality of annular sub-tracks tq, to,

and t3 in combination. FIG. 2 shows an example
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15 invention, as shown in FIG 7, each of the annul ar
tracks T (T(1), T(2), ..., T(N- 1), T(N, T(N + 1),

...) on the medium 12 is used as a unit of a

recording area. As shown in FIG 2, the positioning
control of the head 14 is perforned in the range of 20
the track T on the basis of the four burst data A B,

C, and D recorded in advance- i the track T. The
position of the head 14 in the nagnetic di sc apparatus
whi ch records/plays back the data in/fromthe track T

usi nfhadmimedte drask theinchhdad atled. tRbeénstibi-sreage, t,
as shown in FIG 2, the track T includes the

pl urtd /i t3ndft anfdrartsaibinneacksetiphePal padti@ni af the
conmbi hation. FIG 2 shows an exanple wherein the track

T i ritiqfttes R THF ectRRILESBRNE tMVenEdonahg RGCfEbmited
t he i nner, peripheral portion of the disc. However

t he tp‘%ggbﬁ- | MENtTIPSS Mot SYPTH FaEkS 1BRY Hpe. S§heto other
nu r. of_.sub-tracks may be set to other 5 than
thregq.artatc I 0f" the sub-tracks t al ways has only two of

t he bur st gg{qﬂf&, E ... The -1 .
sub-trackEtJ ( +tl%)%%\??%%Qﬁﬁrgta%‘g?%gAﬁlggngﬁt gvem of
sub-tadudsd afka SUbstrackyd? AN +rdd)sh tPQcEUESYe.g. ,
10 data A and C, the sub-track t (e.g., sub-track t3

(N sub )tk ng, buv st Dat an B ol Kur$diihe BUbndr BCKehe
t (e.g., sub-track tj (N)) having burst data B and D
ar e sudpeataei )t ate angedsub-tia sk of gern f+ om f higa v @I burst
data A and C, the sub-track t (e.g., sub-track ti3
(N + 1)) having burst data B and C, and the sub-track
t (e.g., sub-track t1 (N)) having burst data B and D
are repeatedly arranged in this order from the inner
peripheral side.
In accordance with equations 1 and 2, the value
of constant n falls within the range of 1.2
(inclusive) to 1.8 (inclusive) so as to obtain
linearity between the position in the disc radial
direction r and the head position P along the disc
radial direction r in the sub-track t. The position P
of the head 14 is then calculated using the determined
constant n and equations 1 and 2:
P=(A-B)*IA-B|*"(n-1)/(|A~-B|"n+ |C - D|"n)
. (1)
P=(C-D)*IC-D|"(n~-1)/(|IA-B["n + |C - D|"n)
. (2)

Note that the constant n is determined for each
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peri pheral side. 15 In accordance with equations 1 and
2, the value of constant n falls within the range of
1.2 (inclusive) to 1.8 (inclusive) so as to obtain
linearity between the position in the disc radial
direction r and the head position P along the disc 20
radial directionr in the sub-track t. The position P
of the head 14 is then cal cul at®d -usi ng the deterni ned
constant n and equations 1 and 2: P = (A- B)*IA- B
JA (n - 1)/(IA- BJAn+ICD"n) ... (1) 25 P=(C
- D) Y¥drigth DIRfad ne f£dgt {vA teByth) tof Ccike JAomponent (Bhich
Note that the constant n is determ ned for each | ength
(heais efdectiek tengtd)sof suhtacenpoheatombi the dssc
parallel to a disc surface and along the disc radial
di r eeadonl rdblfeffwfhehdoi&hqwée@@ag%n frBfr’le dé@@?ﬁﬂnfﬁ@
the constant, n for each head effective

be ARGTHERRS ?Qﬁl??%StQ%%t Igorlﬁac%ra%?dt%fB%ﬁEFﬁe
h d b

i GO (e Headerreb e EREETR mibfafeid MR
ar et g %h@@gg‘@amd&ﬁet%@&%&gybsi%ﬁ@f %@&tshom

exa as shown I'n when

the fiead, efd ecli ve é@n&ﬁ@m@ 1 tgﬁs &ha{lh thE- W G RoLW ve

of one sub- track t, aregion in y t he bur st

dat ay driyydHien shinat %é%@réé@@iﬂ Eh&ﬁmtlb@ w1dth t, of one sub-
track t as shown in FIG. 8A. For example, as shown in
FIG. 8B, when the head effective length h is less than
the width ty of one sub-track t, a region in which
only the burst data in the single sub-track t can be
read is generated. As a result, as shown in FIG. 5,
the output value of the burst signal does not change
even when the disc radial direction r changes, and.the
saturation S and distortion M are generated.

Alternatively, the head effective length h must
be equal to or less than the width Ty, of the track T.
However, the more the head effective length h
approximates to the width Ty, of the track T, the more
the data is influenced by the burst data in an
adjacent track T. As a result, the position
calculation precision decreases.
From the above viewpoint, actually, the head

effective length h is designed to be greater than the
sub-track width ty, and less than 1.5 times the sub-

track width ty. Note that since the disc is annular
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read is generated. As a result, as shown in FIG 5,

t he out put val ue of the burst signal does not change

15 even when the disc radial direction r changes, and
the saturation S and distortion M are generated.
Alternatively, the head effective Iength h nust be

equal to or less than the width Tw of the track T.
However, the nore the head eff@étive length h 20
approximates to the wwdth Tw of the track T, the nore
the data is influenced by the burst data in an

adj] azedit the alckad. 1Asia resubhgulhe, pasi thown in FIGS. 8A
cal cul ation precision decreases. Fromthe above

vi ewpod N8B, atheafrgntt herhaad @5 théebeadelkengt hoh Rgways
designed to be greater than the sub-track wdth tw,

and Pa5aliehnta. hei fbsct hedsab- di ragkiandehinwthRoteack

that_since the disc is annular - 10 and the head 14
i s rect YuPRYWNasNshédin Pn FRGB. 98K ah@agls, Ty hehe head
ace of. the hea

Lo e I LES Tubinl PEPERE, 6 FRerdtad f?éeﬁlp$;r§§tlon L,
shoulhd Nfd Gedg LPea-01YeM Lhgek f abhechead

respec di sc rrection r,

and A he, hepdy f Ie&&ta§11§n9m E‘oxq§§&§§§€§?n pE tth tilt,

Accordi ngly, actually In consideration o
the freachedd estiverl eagt nhrhsndesi Q@gﬂ%h@dbﬁogf)@ab@éater

than the sub-track wdth tw, and less than 1.5 tinmes
10 tttearsubhé rack-wratk vdth agy &nackeds than 1.5 times
the sub-track width ty in any track T.

In the head effective length h, the value of the
constant n falls within the range of 1.2 (inclusive)
to 1.8 (inclusive) in equations 1 and 2. When the
constant n is changed in this range to obtain the
relationship between the disc radial direction r
(track direction) and the head position P along the
disc radial direction r in the sub-track t, as shown
in FIG. 10, the characteristic to maintain linearity
between the disc radial direction r along the X-axis,
and the head position P along the disc radial
direction r in the sub-track t along the Y-axis can be
obtained. Note that the characteristic shown in
FIG. 10 is obtained under the condition that the sub-
track width = ty, the head effective length
h = 4/3 ty, and the constant n = V2.

As described above, since linearity between the

disc radial direction r and the head position P along
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In the head effective length h, the value of the
constant n falls within the range of 1.2 (inclusive)

to 1.8 (inclusive) in equations 1 and 2. \Wen the
constant n is changed in this range to obtain the 15
rel ati onship between the disc radial direction r

(track direction) and the head position P along the
disc radial direction r in theldub~track t, as shown

in FIG 10, the characteristic to maintain linearity
between the disc radial direction r along the X-axis,
20 arte tdhies heatd pokidioectiah ongin hehdi scbradaak t is
directionr in the sub-track t along the Y-axis can be
obt e nIbt eLhhdreadherehblr her ed¢sereighoomni he FsGably
10 i s obtai ned under_the condition that the sub- track
wi P Qe q nee FreeRi @3 § et i Viee | eryEh Bowhereypathe, head

d .t he tant n = -vr2. As d i bed, above, _si
e TS R ok e HTAG T o G o BLL O o GRASTRES
h y | ] : , di hy
T he L P e AN PR Rt S hfon
det gcddan san e stably perf proed regardl ess of the

track T wherein the head 14 is positioned. That is,
the posi tAONidE PIOE@SSHEvEANi ReL§E a@éMdPEBEQEH@Q

regardl ess of the head position (on-trac

of f -dalank)at iAsn destidd etk ebeyEng i o t tige heailo@OBEHE PNthe

cal cul ation nethod according to the enbodi nent, the
constant n is so determined as to obtain linearity of
the head position detection result using equations 1
and 2, and the head position is calculated using the
constant n in equations 1 and 2. As a result, the
head position can be calculated with high precision
regardless of the head position (on-track and off-
track), thus performing the stable head positioning
process.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiment
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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constant n is so determned as to obtain linearity of

10 the head position detection result using equations

1 and 2, and the head position is cal cul ated using the
constant n in equations 1 and 2. As a result, the

head position can be cal cul ated with high precision
regardl ess of the head position (on-track and off 15
track), thus perform ng the-stabl e-head positioning
process. Additional advantages and nodifications wll
readily occur to those skilled in the art. Therefore,

the invention in its WHeadals &3IPacED iIs:not limted to

20 the specific details and representative enbodi nent
shown andl deskrm@ldtiother i g2l Aekat tigigh ypovhriousof a head
nmodi fications may be nmade without departing fromthe

spi At Gorasel bfditfe appRralius mickih v e dreptofsannular
deflned b the appended clains and their equival ents.

12 WHRF § 9T P IRGRIHRE ATl Tl it a
g i o 18 AL 1 36 ERL Lyt 51
g i ol U8 po LA M Ea o, e
o Drdoordlt 3 LA 4 d%%%%n: T
tracksdiap e digad ddthe methesh cHrd Sdd¥E using the
head, the method comprising:
when each of the tracks includes a plurality of
annular sub-tracks in combination, each of the sub-
tracks always has only two of the burst data A, B, C,
and D, and the sub-track having burst data A and D,
the sub-track having burst data A and C, the sub-track
having burst data B and C, and the sub-track having
burst data B and D are repeatedly arranged in an order
named, in accordance with equations 1 and 2,
determining a value of a constant n within a range of
1.2 (inclusive) to 1.8 (inclusive) so as to obtain
linearity between a position in a radial direction of
the disc and a position P of the head in the radial
direction of the disc in the sub-track, and
calculating the position P of the head using the
determined constant n and equations 1 and 2:
P=(A-B)*A-B|[*"n - 1)/(]|A -B|*n + |C - D|"n)

. (1)



10 when each of the tracks includes a plurality of
annul ar sub-tracks in conbi nation, each of the sub-
tracks always has only two of the burst data A B, C

and D, and the sub-track having burst data A and D

the sub-track having burst data A and C, the sub-track

15 having burst data B and C, and the sub-track having
burst data B and D are repeatediy arranged in an order
nanmed, in accordance with equations 1 and 2,

determning a value of a constant n within a range of

1.2 (inclusivie) to)ty8 {imel wsi-ve) /spnas g ovrpht aicn-28) ~n)
linearity between a position in a radial direction of

25 the disc and a position P of the head in the radial2)
direction of the disc in the sub-track, and

cal cul atidhg thengdsed | apcPrding heo hebalimsi ngfeheher

det er m ned constant n and equations 1 and 2. P = (A
B)*HQmPQES%ﬂg defyg mimning; Corstam Ap) for ea@h)lqsgth
P = °22 DA - D/ (TA - BIAn + 1C - DN
O(fz)a mpmﬁéﬁdaﬂzﬂtdr iRRFablet ditna, disFhertface and

conpr|3|n det rn1n|n e,constant n_f ach length
5 of & Sonpone ?ﬁ BT B tRF &d?e}& Ut face

and along the disc radlal direction of the head.



