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-1 TITLE OF THE | NVENTI ON METHOD AND APPARATUS FOR
SERVO WRI TI NG W TH SERVO PATTERN EXAM NATI ON I N

Dl SK DRI VE BAGKGROUND OF THE | NVENTION 5 The pr es%&l\llll [T
invention relates generally to a 000002 servo wri

which wites servo information of a disk drive, and *59159*

nore particularly, it relates to a servo witer

having a servo pattern exam-nimng function. In generﬂ
*G00002*

inthe field of disk drives 10 represented by hard
di sk drives, manufacturing steps include a ser
witing step for recorfGLAEgOServ8 INWENTOBNI ONn (servo
data) on a di sk nediumwhich records data. The servo
i nf MEBHODNANRaRBPARABUSOFORASERYO WRITUNG WATA BBRUO
positioning control to 15 position a head at a target
posi PADRERY QR INABERN 0N RaP§8K BRIVEder which is an
access object) on the disk medium Since the servo

witing step is a Qﬁ?ﬁQﬂﬂPrQEm?Hﬁlﬁﬂ¥3¥ﬁU¥%cordlng a

hi gh- S| on servo pattern on 0 the di sk nediu
vé?ioﬂgef?Béspa?S?ﬁﬁrEvgﬁﬁﬁfgn Feb?BﬁasﬁFgeﬁa%éY to a

h order to

or T SLR S PPED: P [ O T LOs OLEBEo | nrGRIAPESD  af g 12isK

an &%f@%“'gﬁdqﬁéP@ §§é£1§§£%ﬁ“&tt£89a€§£h99 énservo

which ~ 25 the servo patfernis ten wth respect to

the ph Ste FBEE W& NE 05 OBF AL Stk + Brh Nex b 5K1 951 ¥8nBYion.

means of the
In general, in the field of disk drives

represented by hard disk drives, manufacturing steps
include a servo writing step for recording servo
information (servo data) on a disk medium which
‘records data. The servo information means a servo
pattern for use in a head positioning control to
position a head at a target position (target track or
target cylinder which is an access object) on the disk
medium.

Since the servo writing step is a step requiring
time for recording a high-precision servo pattern on
the disk medium, various types of improvements or
proposals have heretofore been performed in order to
enhance efficiency.

In recent years, there has been noticed as an
effective method a self-servowriting method in which
the servo pattern is written with respect to the disk
medium incorporated in the disk drive by means of the

disk drive itself, or a magnetic transferring method
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disk drive itself, or a magnetic transferring nethod

As a nethod of witing a high-precision servo pattern
in which defects are further reduced by use of these
witing nethods, there is proposed a nethod in which

a plurality of servo patterns are witten 5 beforehand
on the disk nmedium and an adequate servo pattern
havi ng | ess defects is selected as-servo information
fromthe servo patterns (see, e.g., Jpn. Pat. Appln.
KOKAlI Publication Nos. 9-134576 and 11-224474). 10 In
the net hoNs desmethed oh G hetahgve- Heghrpbedistiehaktedvo
art docunents, the plurality of servo patterns are

wi tpetreandia weivio gafeetn hawi igraheat reflaceédrlpy use of
witten state is selected fromthe servo patterns.

Addi vl vyl tine prideeds ontberehds prepospat eemathed in
is also influenced by the disk mediumincorporated in

t he Yrs® o .R/Jeur%lel%y st ht & BYO aP%BF@%én@rguEHlEEGPhe

o T R i1y, The, L ChdEe Gt TAY € r%eg%mrﬁgrvo
20 A e it b SRS R e o creft”

20 r 0 pro erties o
b L ASRER ehPTEEL o0 okl PR 2L By
OF T4 | A%dmﬁcmﬁpa&elwﬁoén 9SP§@B7@faBHe

present 25 7invention, there is provided a servo witer
in\mm4zp4gnnpgequate servo pattern can be sel ected
froma plurality of types of servo patterns to

thereby winti#he method described in the above-described

related art documents, the plurality of servo patterns
are written, and a servo pattern having a satisfactory
written state is selected from the servo patterns.

Additionally, the precision of the servo pattern
is also influenced by the disk medium incorporated in
the disk drive, or a state of a component such as the
head. Especially on the disk drive having a high
recording density, in a case where the servo patterns
are written, it is requested to consider a track pitch
related to properties of the head, eccentricity
related to an assembly precision (axial deviation
amount) of the disk medium and the like.

BRIEF SUMMARY OF THE INVENTION

In accordance with an aspect of the present
invention, there is provided a servo writer in which
an adequate servo pattern can be selected from a

plurality of types of servo patterns to thereby write
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hi gh- preci sion servo information. The present servo

witer has: an exam nation unit which executes

exam nation processing to select an adequate servo

pattern froma plurality of types of 5 servo patterns

recorded on a di sk nediumincorporated in a disk

drive; and a selection unit which selects as servo

i nformati on of the disk driwe the -servo pattern

judged to be adequate by the exam nation unit. BRIEF

DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG 10

The aoglonpedyl 1000 r sad vgsin idiredt 6. | ncorporated in

and constitute a part of the specification, illustrate

enbodi nentTle oprébent nventoonritad haget herexamihathen unit

general description given above and the detailed

desdfrfilipthl otxofutde exdothaeihts pfoeds pehow, o 15ebecvean

lain the principles of the invention. FIG 1 is

e%é%%ﬁ%ﬁ%w@eWY%vP%ﬁt%ﬁ%o@%Qmt@tpbmrabﬁth erippes of

MW|ter accordi to an enbodi nent of the

resent
i nvett o PE: “%AF?%OTQ@ r et & pt aptarBe gt \E,)rp ehRCoFpgrated
ste%ﬁﬁa é%%#tétln Seryo |nf§r£3$+§a%ﬁg€?£%#qg selec?s as

present

prOQ§QHJ fﬁfé& dpﬁg ont 'éi@@ évaéﬁ%ﬂ@ ser o) %ttern

i nfor rTHtI on accor to t present e

FI GS %&&@n@o 48 %&e@ﬂ@w Of e Vé 8181 94 ¢ fon r@r?P*E ded

st ate a servo patfern according to anot her

e?b?%m@m DEXAR IFPT@oNd drs T Iseweirantt vafewd RIFOGeRUIMRAWING
(0] e

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is an explanatory view of a constitution
of a servo writer according to an embodiment of the
present invention;

FIGS. 2A to 2C are explanatory views of a step of
writing servo information according to the present
embodiment;

FIG. 3 is a flowchart of a procedure of a method
of writing the servo information according to the
present embodiment;

FIGS. 4A and 4B are explanatory views of a
recorded state of a servo pattern according to another

embodiment; and
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met hod of witing the servo information according to

t he ot her enbodi nent. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON 5 Enbodi ments of the present invention wll
be described hereinafter with reference to the

draw ngs. (Servo Information Witing Device) FIG 1
is a block diagram showi ng a constitution of a servo
information witing device accdrdi-ng to the 10
present enbodi nent. The present device includes a disk
drive 1 and an exam nation unit 10, and sets as servo
informat iBhGa 5sesva pavvehnart cobea asctvattiyrasetl them
a plurality of types of servo patterns recorded on a
di sknefdiidim 2 Wit § oo ripoe asewve ninherndskonraeveonding to
That is, in the present device, as described |ater,

t he @t FRRAAINETE exanines a plurality of types
of servo patterns 100 recorded beforehand on the disk

medi um 2. ThETdEHED ?éisg&lsPTéﬁ’Na@é"qJé’tEe IDYENTION
I tt b d
Excan nal | BIPTET L < S e@é%sé’ﬂ?%%&%ri‘?%nsgorehvélgar%
i nf Y. f d meredlﬁﬁ@é’f o t]h drs @el%rg Ve 4 qllé ydraWJ.ngs .
msc an

forne

'nClUd'ng ééﬁh@'f%fé%ﬁé%%%ﬁ”%fﬁ@@g?aD@@?Qeﬂ and a

control and signal processing systiemfor recording

and reproduej ng data bBEEk | ALHE PO Al 86w Bhg a8 constitution
assenmbling step before a step of witing the servo

I nf @rfimat e vl hien D ineet g hami stag N wiies fcSptdih@ to the
notor 3
present embodiment.

The present device includes a disk drive 1 and an
examination unit 10, and sets as servo information a
servo pattern to be actually used from a plurality of
types of servo patterns recorded on a disk medium 2
incorporated in the disk drive 1.

That is, in the present device, as described
later, the examination unit 10 examines a plurality of
types of servo patterns 100 recorded beforehand on the
disk medium 2. The device selects an adequate
(relatively adequate) servo pattern based on the
examination result, and sets the pattern as the sefvo
information.

The disk drive 1 is a drive finally formed into a
product, and a drive mechanism including the disk
medium 2 and a head 4, and a control and signal
processing system for recording and reproducing data

are incorporated at an assembling step before a step
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whi ch holds and rotates the di sk nmedium 2, and an
actuator 5 which holds the head 4 to nove the head in
5 a radial direction of the disk nmedium 2. The
actuator 5 is constituted in such a manner that an
arm holding the head 4 noves in the radial direction
on the disk nedium?2 by a driving force of a voice
coil notor. The control and -sidgnal- processing system
10 conprises a mcroprocessor (CPU 60 nounted on a
printed circuit board 6, or various types of circuit
conpafient St i ddet P&y ¢ ecof siemalai enf or exami nati on
fromthe exam nation unit 10 in the di sk nedium 2 by
means of The d#eave 4peananpsodiucesutibe daspifidtelbotor 3

exam nation read fromthe di sk nedium 2 by the head 4

to JtIRR hpkdgand teotaee exian® ndi $ brmediem19, and an
Moreover, as a conpponent included in the drive .
meclBfli $ioh 3t'uheh Mehbertiye ikead shosedneve st head in
manner_that, the actuator_5 .is stopped jn a 20

pr eoaetreafcgﬁ%oﬁjp%%cf“%rh e ih%grfﬁ%?l%r% phet3f aFtgator
of the di ' o Servo Information Witin t ep) .

A st (Gt D] TSt AT Beet g of P PAing

her giafiery a&%@ép{%ﬁ %@%Qc&?f%i?%étf@ogﬁ MBRL 4isk

with reference to € servo

| nf ofdmitiinee Wiy td ngr SEERy of ot e o PreSEN ceNboi MGt or 2
magnetlc transfer unit wites two or nore types 0

servo patties nSodOPA dQPBs I @nd heprdesks 1Rgi ¥yx2eghown
in FIG 2A, called a blank nedium and having an

unr econdeicsest st endyropansesdon (ERNEtEC mounted on a

printed circuit board 6, or various types of circuit
components. The CPU 60 records data for examination
from the examination unit 10 in the disk medium 2 by
means of the head 4, and produces the data for
examination read from the disk medium 2 by the head 4
to output the data to the examination unit 10.

Moreover, as a component included in the drive
mechanism, a stopper member 7 is disposed in such a
manner that the actuator 5 is stopped in a
predetermined position on an innermost peripheral side
of the disk medium 2.

(Servo Information Writing Step)

A servo information writing step will be
described hereinafter according to the present
embodiment with reference to FIGS. 2A to 2C.

In the servo information writing step of the

present embodiment, a magnetic transfer unit writes
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transfer nethod. 5 Here, as shown in FIG 2B, two
types of servo patterns 100A, 100B are recorded which
have different track pitches. The track pitch
corresponds to a track interval between tracks
constituted based on the servo patterns. These servo
patterns 100A, 100B include ID 10 information for the

disk drive 1 and the examnatioh -nit 10 to identify

the patterns, respectively. The servo pattern 100A is
the sane as the servo pattern 100B in a sector nunber
and e vor dabae (tapakyoa teack patdteess TOOER, andosetyothe
burst data). 15 Here, the nmagnetic transfer nethod is

a medhok nediwhi 2hshbovmsierFiGsk2Aorcat hesfarbignk medium,
prepared, and the sane servo patterns (here two or

nmor 2R§ peav bRy sah venrparréendsitate pyanedesrefi andagnetic
recorded with respect to the respective di sk nedi uns

2 i N pdt et Bt hcdhe disk 20 drive 1. In the servo
informati on_ writing step, as_sho in FIG 2C _for

exanpl e, ?ﬁEQSe?§ogBSVPe?ﬂ EééA ?g' SEPet¥BBShASed®bHO

t he f m Lon_processin as descri bed
|até%5§§%%“§e%@§§rs£§@% ?5?0?%% fam oYhﬁ%ht%%V%igkfferent

driV@r&cﬁQbP@bﬁ@éPpsﬁhgg%fggkpﬁfggﬁtcofPe%QS?%%i§§i%ktrack

drive 1, a data tra Is constituted

medi 148 &r Va5 sk Bhe e f OF r SXREPESH st NELSEY 15854 PRIERE Nservo
100A. (Procedure of Servo Information Wite

Progessiag)s. NeXtes@ psoeediiet&fnseryon) Nf@omBih@lude ID

wite processing will be described according to the

presienfformation for the disk drive 1 and the examination
unit 10 to identify the patterns, respectively. The
servo pattern 100A is the same as the servo pattern
100B in a sector number and servo data (mainly a track
address code and servo burst data).

Here, the magnetic transfer method is a method in
which a master disk for transfer is prepared, and the
same servo patterns (here two or more types of servo
patterns) are transferred and recorded with respect to
the respective disk mediums 2 incorporated in the disk
drive 1.

In the servo information writing step, as shown
in FIG. 2C, for example, the servo pattern 100A is
selected based on the result of examination processing
as described later, and set as servo information of
the disk drive 1 to be shipped as the product. 1In the

disk drive 1, a data track 200 is constituted on the

disk medium 2 based on, for example, the set servo
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5 enbodinment with reference to a flowhart of FIG 3.
As descri bed above, two types of servo patterns 100A,
100B having different track pitches are recorded in
the di sk medium 2 incorporated in the disk drive 1.

In the disk drive 1, as to the head 4, a wite head 10
el ement which perforns a data wite operation
(recording) is nmounted separately §roma read head

el ement which perforns a data read operation
(reproduci ng). The data track constituted on the disk
medipmt 2ern SLO@S. a track width corresponding to an
element width of the wite head elenment. The wite
head el enehro¢gdupesdfi Baedoi AnfotmegébnpUsiteoBrbgessing)
exe cute a wite operation based on the servo pattern
repr oducede Bl t hePreeadureadf eferint iInTReratdpe, wirhée
wite head element. 20 is positioned in_accordance wth

t he RIAFSHHRE N 1 HbtRe nifretr baRade 6reFAengef ot he present
tt . . He th ' i bili that th
b Gt T TP E reafe Sedanto ¢ FiPhEREb B bibad
ith t k_ pitch i t f 25
ranut act (ot it re pedat o ElpsCuBtE S rharEip pgrterns
pO_SS][(pdA,I tﬁ’o&%aijiagﬂjii él§ff’é(1[e«£1‘{\f'{i‘ggk'ﬂi?cﬂégcgre recqrded
adj acent to the trac to delete a part of the recorgea

dat & ratt e td 18k Ahed N@n 02t BB L6 QPEH AL H OPhOYAL BR drive 1.
wite head elenment. Simlarly, when the elenment wi dth

of tihe tleadieaddel eseNt 4s b oglflerhéhansf hatwsete head

using the track pitch as a reference, there is a 5

possilxntartty vhiath tiher f@wos deddaliad avt St ¢ eapde fabhoh he
(recording) is mounted separately from a read head
element which performs a data read operation
(reproducing).

The data track constituted on the disk medium 2
has a track width corresponding to an element width of
the write head element. The write head element is
positioned in a target position to execute a write
operation based on the servo pattern reproduced by the
read head element. Therefore, the write head element
is positioned in accordance with the track pitch
determined based on the servo pattern.

Here, there is a possibility that the element
width of the write head element is formed to be broad
with respect to the track pitch in steps of
manufacturing the head 4. 1In this case, there is a
possibility that data is overwritten in a track

adjacent to the track to delete a part of the recorded
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adj acent track at a tinme of reproduction of the data,
Therefore, the track pitch set based on the servo
pattern, that is, the track width has an opti nmum val ue
whi ch differs depending on the el ement wi dth of each
10 of the wite head el enment and the read head el enent
of the head 4. Next, a procedure of servo information
wite processing will be speci®fically described
according to the present enbodi nent. 15 The

exam nation unit 10 wites data for exam nation (a

t ypeladfa usera daireg ¢D the dhtsk wedieimn@erafidmebdi ske
drive I by nmeans of the wite head el enent of the
headvzi {stlegrdl§lement hi sSoakkar et udbely, théecl@menowidth
incorporated in the disk drive 1 controls the 20

act Ut drhe o i e e RMeladi 9 preade s hehaw i Fea headlt
el enment sed on the servo pattern 100A or. 100B

repr ota}?er oM Rit & rf%%u%n’f%g%’ize%%' R fehd 2

| h f

xam O a0 o e %afﬁi‘”%% 3 TR of T80k}

25 T.01; 458, 1. psi thoni ng he head & g Ldant i by,
rT—Jf orm ed a‘?? %

ion inc I'n” each rn as descri

above hb?ﬁeré@@rgxagﬁgaﬁfgakgﬁiﬁcﬁos@@SbééQ@Soﬁh€he servo

read head elenment to read and reproduce the data for

exaidatd @, asdecos difige dat it renatenlé skn Bt Uk value
via the CPU 60 (step S2). The exam nation unit 10 5

execitiash tdief fecoOrdbgghding hen data & DEmexany Nét h onf byach
the wite head el enent and the reproducing of the data
of the write head element and the read head element of
the head 4.

Next, a procedure of servo information write
processing will be specifically described according to
the present embodiment.

The examination unit 10 writes data for
examination (a type of user data) to the disk medium 2
of the disk drive 1 by means of the write head element
of the head 4 (step S1). 1In this case,'actually, the
CPU 60 incorporated in the disk drive 1 controls the
actuator to position the head 4 (here the write head
element) based on the servo pattern 100A or 100B
reproduced from the disk medium 2 by the read head
element in accordance with an instruction from the
examination unit 10. The servo pattern (100A or 100B)
for use in positioning the head 4 is identified by ID
information included in each pattern as described

above.
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for exam nation by the read head el enent by use of the

servo patterns 100A, 100B, respectively. Moreover,

the exam nation unit 10 neasures a data reproduction

10 error rate of the data for exam nation for each of

the servo patterns 100A, 100B (step S3). The

exam nation unit 10 selects the servo pattern 100A or

100B having a relatively | ow reproeduction error rate

based on the neasured data reproduction 15 error rate

to determ ne the pattern as the servo information to

be actualtigxtisethé nekleidéskofdriunet 110(sbept Sdhs thReeread

in a case where the servo pattern having an

excessad/ed yemant oo traxdk smd chegtodcke wilde hdlats 2Or

selected with respect to the elenent width of the

Wi texdieleh ol @nent  veceheineadi healireh ebiemt dpfk thedium 2

head 4 incorporated in the disk drive 1 in the servo

pat terhsE oAV 1908 hekl nef Wi f fErenexanhekt bpr cWest 19

is presumed that the data reproduction error rate 25

i ncr e T tFFMErTerehce i Tht¢ nE°hdfaEBhration by

track. Therefaqre, .t exam nation unit 10 sel ects the

Ceroie i ey BT I | e Detng METIFCES $BF data

rel df’%}yarﬁi%%r? I:Efpgﬁguxcééc?ﬂq§%%oélérﬁ‘éﬁt by use of the
the exa

Furt her nor e, nation unit executes

processidG 4o del £t @, UNGES ect &sh S&F VP PRt t &idreover,
(e.g., the pattern 100B) on the disk nmedium2 via the

S5 CRUSQ fmirher ihrs ka4 VE) Ind 54 €Pe S5 - ddta i BepPod€ction
noted that the processing to delete
error rate of the data for examination for each of the
servo patterns 100A, 100B (step S3).

The examination unit 10 selects the servo pattern
100A or 100B having a relatively low reproduction
error rate based on the measured data reproduction
error rate to determine the pattern as the servo
information to be actually used in the disk drive 1
(step S4).

Here, in a case where the servo pattern having an
excessively narrow track pitch (track width) is
selected with respect to the element width of the
write head element or the read head element of the
head 4 incorporated in the disk drive 1 in the servo
patterns 100A, 100B having different track pitches, it
is presumed that the data reproduction error rate
increases owing ﬁo interference with the adjacent

track. Therefore, the examination unit 10 selects the

servo pattern (e.g., servo pattern 100A) having a
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the servo pattern by the exam nation unit 10 is not
necessarily required. That is, in the disk drive 1,
the CPU 60 records the user data in the disk nedium?2
10 by use of the selected and set servo pattern (100A)
as the servo information to thereby overwite the
data on the unselected servo pattern (100B).
Therefore, the wunselected seryp pattern (100B) is
deleted fromthe disk nedium2 as a result.
Additionally, since the is user data is not recorded

on the dtinasnpstopedd fheradroduciei o & heodi skcardi um
2, the unselected servo pattern (100B) recorded in

thi s pl aceuremarmsray t hioat exdnel ngt deh etetlt 10 esetotbke
noted that the CPU 60 incorporated in 20 the disk

dri verdcearmsd sl ertdalet setn thrsskevepate evd PE10OA)
in accordance with the exam nation result of the

exam S i orf ifiRa O TIACEORRI rRp tTene éispriegdhem 2 via the
enbodi nent, the adequate , servo pattern is sel ected
frofEtheP GBIk athe )F“o?rkt e bo(efeRervb: patter ns.

A d Lt '

rack piChh HoIs Gir tre)otf?%[)%ﬁt cthEFrprietRLeg, L8 detete
ecc trICIiQ§E§%€%§¥% b H? Q%iSHPAtho&lu P{efbsignnot

of t i umy~ or consi der ed

?et | catl oe])yq%éﬁf%tg“ o, on fhe ; di ske ”Ef_jékmaﬁlve 1,

present” enbodi ment,  as
met h_% Qipy S&) eEddNgid hensSeiyor Pt LI M tHE disk medium 2

exam nation unit 10
by use of the selected and set servo pattern (100A) as
the servo information to thereby overwrite the data on
the unselected servo pattern (100B). Therefore, the
unselected servo pattern (100B) is deleted from the
disk medium 2 as a result. Additionally, since the
user data is not recorded on the innermost peripheral
side of the disk medium 2, the unselected servo
pattern (100B) recorded in this place remains without
being deleted.

It is to be noted that the CPU 60 incorporated in
the disk drive 1 may select and set the servo pattern
(100A) in accordance with the examination result of
the examination unit 10.

According to the present embodiment, the adequate
servo pattern is selected from the plurality of types
of servo patterns. Accordingly, an optimum servo
pattern in which the track pitch related to properties

of the head, eccentricity related to the assembly



sel ects the adequate servo pattern based on a relation
bet ween each el enent wi dth and a recordi ng/reproduci ng
property of the head 4. As a nodification of the 10
enbodi nent, in the nmethod, a servo pattern of an
adapted track pitch may be sel ected based on
predeterm ned specifications (especially, each el enent
wi dth of a head 4) of a disk diive-1l. In this case,
specifically, an exami nation unit 10 prepares 15

exam nation data of conponents for use in accordance
Wi t lpddrel sipecid i catie adiss lofmddieunl) sdkr dthey el ilke ahsl
selects the servo pattern of the adapted track pitch
bas exbromi ddres @ xzam re | vt dat at h€ Aot her i Ehdod et )o20the
FIGS. 4A, 4B, and 5 are diagrans according to another
embotiiTermedium he present enbodi ment, as shown in

FIG 4A, servo patterns 100C, 100D haV|ng di fferent
central H%%@%fb%%t%%%}elnafter referred to as the

eccentric 03|t|ons% track C|rcle§ ar e rdgd
rea bl AITES R To s R ST Eatt cihot B BebieR
”Ed's%ﬂezctfgé/g 01 eéézg«%’h;?e%tf#@gnfﬁé §£I%?{}§£€{o£f%$‘£’9 10

bé nho e respec Ve Serv

pat tely 39@0&‘1e 109 Q‘&téfr@dkg ﬁ c'iccpn(é rackation

i nterva an equa sect or e sane servo

dat a,ohnsdn tdldione 1 diferd %f@u@fa@§8§npéwgd§nw§¢<produc1ng
drive 1, in a case 5 where the disk nedium 2 in which

the [:s:ﬁfp@r@atdﬁrme 19 £d I £COrgeda i od NEDEHOT &t eSIf  Eie

assenbly tol erance
embodiment, in the method, a servo pattern of an
adapted track pitch may be selected based on
predetermined specifications (especially, each element
width of a head 4) of a disk drive 1. 1In this case,
specifically, an examination unit 10 prepares
examination data of components for use in accordance
with the specifications of the disk drive 1, and
selects the servo pattern of the adapted track pitch
based on the examination data.

(Another Embodiment)

FIGS. 4A, 4B, and 5 are diagrams according to ,
another embodiment.

In the present embodiment, as shown in FIG. 4A,
servo patterns 100C, 100D having different central
positions (hereinafter referred to as the eccentric
positions) of track circles are recorded as a

plurality of types servo patterns on a disk medium 2

by, for example, a magnetic transfer method. It is to
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(hereinafter referred to as eccentricity) is

generated. In a case where data is recorded and

reproduced with respect to the disk nmedium 2 in which

10 the eccentricity has been generated, a head 4 needs

to be adjusted in such.a manner as to be noved

depending on the eccentricity. Therefore, when the
eccentricity is large, a mevebent-anount of the head

4 relatively increases. As a result, power

consunption of the disk 15 drive 1 is increased. FIG

4B (enlrartgel]l hagram ofe speentval sgovde i pat odrngl B00GA) 100D
shows a rotation center 400 of the disk nedium2, and

di f frerentarecoem Y itrposipiors 4loack2intefva b, t §pesqual
of servo patterns 100C, 100D. The 20 eccentric
posﬁﬁ@?lﬂmrﬁ%ﬁﬁemd@hQ AT TRFEP dPpedi ¢PRtHEUEhen.
servo pattern 100C. The eccentric p05|t|on 420
correspontd 3 cSEHR RENFRPPOERE | dndbFk fRiVEefyoln @ case

10 d f f
e Pt T b o “rivg%mﬁif;%%d?%aﬁé”aﬁﬁeﬁns
Sordlag AL iR old Pfieo A SXAI Ny O M1 9 ko1 rance
whi ch, Sfl%rlgeﬁde e féfépr@& tgvygdeé@eﬁ@ﬁ@i% nedi um 2

(step Next, the examnation unit 10 Toves the

headychd & dde, t angel cosi hoRe @Kt a exan 83b+8dt &nd
p05|t|on the head by neans 5 of a head positioning

contfed rsdisde@Mu NCOr pospd el td thideddssknedive 2 {(stepich
S12). In this case, the
the eccentricity has been generated, a head 4 needs to
be adjusted in such a manner as to be moved depending
on the eccentricity. Therefore, when the eccentricity
is large, a movement amount of the head 4 relatively
increases. As a result, power consumption of the disk
drive 1 is increased.
FIG. 4B (enlarged diagram of a central portion of
FIG. 4A) shows a rotation center 400 of the disk
medium 2, and different eccentric positions 410, 420
of two types of servo patterns 100C, 100D. The
eccentric position 410 corresponds to a central
position of the servo pattern 100C. The eccentric
position 420 corresponds to the central position of
the servo pattern 100D.
Next, a procedure of servo information write
processing of the present embodiment will be
specifically described.

An examination unit 10 determines a target
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exam nation unit 10 identifies the servo patterns

100C, 100D for use in positioning the head 4 by ID
informati on included in each pattern, and executes a

10 head positioning control (novenent control) by.use

of the servo patterns 100C, 100D, respectively. Next,
the exam nation unit 10 neasures a novenent anount of
the head 4 until the head is pp3it+oned in the target
position for exam nation, when executing 15 the head
positioning control by use of the servo patterns
100@osiGORn respestdnved at (et efo SiB)ch Hiee lexedn hats oo be
unit 10 selects the servo pattern 100C or 100D havi ng

a relatdd/elry fressdivemshtuanbutdasedl on Ndéwet, the
nmeasur ed novenent anount of the head 4, and 20

det erxamias timn patiteri aeowes vid ¢ Mieoarded i toh §lee bearget
actually used in the disk drive 1 (step S14). That is,

i n @%Sdstel%eﬁ%r tHEWoVEREM ot L fofon ﬂhfée HeRRF 4y greans
relatjvel .1t can be judged that

eccétht rd et d?ostlrfv'el%ré]t%%t ossb%ﬁ%rwa%&%?te%m
100 t t of

nmove < Cﬁ}ﬂ‘({)lﬁﬁl ?ej[ és ooéif t he %xa%ega?‘al?so% E%P? 10
Zﬁﬁiﬁfm%&f%m%@?ﬁvf?’ﬁlg@ RO Sle LI [ actlerns
exani gt | ot £ 408! B LSod NeL SerYe B Liesdd i b M £B

t he ‘power consunption of the disk drive 1 acconpanying
t he iRt i & thel et An i Sadi N4l Z8eh, Sand executes a

Furt hernore, the exam nation unit 10 del et es an
unseleant qib ssie Man jped tesme 08l t eo whisdn treckh e &1 vilay ause of
the servo patterns 100C, 100D, respectively.

Next, the examination unit 10 measures a movement
amount of the head 4 until the head is positioned in
the target position for examination, when executing
the head positioning control by use cof the servo
patterns 100C, 100D, respectively (step S13). The
examination unit 10 selects the servo pattern 100C or
100D having a relatively less movement amount based on
the measured movement amount of the head 4, and
determines the pattern as servo information to be
actually used in the disk drive 1 (step S14).

That 1s, in a case where the movement amount of
the head 4 is relatively small, it can be judged that
the eccentricity of the selected servo pattern 100C or
100D is small. Here, as to the measurement of the
movement amount of the head 4, the examination unit 10

measures a maximum value of a current actually
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control systemof the disk drive 1 (step S15). It is

to be noted that the delete processing of the servo
pattern by the exam nation unit 10 is not necessarily

10 required in the sane manner as in the

above-descri bed enbodinent. That is, in the disk

drive 1, when the wuser data is recorded on the disk
medi um 2 by use of the selectktl and set servo pattern
having a | ess eccentricity as the servo information,

the data is 15 overwitten on the unsel ected servo

pat ttemnsumebhertefaorhesad hewinselteigieed Ser v ipsafit ertlre i s
deleted fromthe disk nedium2 as a result.
Addierdagrialdty,on simide tthesalsert ddtle isemot patordedirorwhich
an innernost peripheral side.of the disk nmedium 2,

t he tings @loeistre ¢ 20 Wi patlt dire rdiedt dlidl v } i ecqtraiey ing
remai ns without being deleted. (Mdification) The

pr e$Em "SRRt rdiSathedd ¢ o SR 2Sfet hod i n

Toasur ed HECORRRYAHg 1 POSI TTm ) - bont1 blasrefes an
t | f .t . . .
oSCRTIS Sot v et A T00C Atk 00T i The S

- 13oRatdier, & HORhavidg & _Clow@é iyely, 1ess is

nmovenent anoudnt (1 ess power consunptio I's sel ected

based o the SEagHEemY Joeddd Er%%@ssfﬂ?&& fdcationsdfvo
t he enbodi nent, as shown in 5 FIG 4B, a servo

pat ert kR0 G yah H e geliecieibiircit asiamEcossdddarily

position 410 relatively close to a
required in the same manner as in the above-described
embodiment. That is, in the disk drive 1, when the
user data is recorded on the disk medium 2 by use of
the selected and set servo pattern having a less
eccentricity as the servo information, the data is
overwritten on the unselected servo pattern.
Therefore, the unselected servo pattern is deleted
from the disk medium 2 as a result. Additionally,
since the user data is not recorded on an innermost
peripheral side of the disk medium 2, the unselected
servo pattern recorded in this place remains without
being deleted.

{(Modification)

The present embodiment relates to a writing
method in which the movement amount (power
consumption) is measured accompanying the positioning
control (movement control) of the head 4 by use of the

respective servo patterns 100C and 100D, and the servo
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rotation center 400 of a disk nmedium2. Since this
servo pattern 100C has a snmall eccentricity, it is
possible to minimze a novenent anount of a head 4 at
10 a data recording or reproducing time. Mreover, an
exam nation unit 10 may nmeasure the eccentricities of
the respective servo patterns 100C and 100D, and

sel ect the servo pattern having5a -m ni num
eccentricity. In this case, in a state in 15 which an
actuator 5 is pressed onto a stopper nenber 7

cor reespond NP @® an 10hermosinger | phrepataposely obe s

the disk medium 2, the exam nation unit 10 reproduces

t he naespertl \anseryol bag s areise 1 00T P 10D tbst fetepled
nmeasure the eccentricity. 20 As descri bed above,
accéraiaty A Hie BAsorenetorieti o writi ng met hod of
each enbodinent, the djsk nedium2 in [

plural i t Y"9fa st bF2se?H oo pltt e?lﬁéo%rée%co?aeah%n in
i d the disk d te

sor bt i 1R e L Ykt (FRPEEeY hicn

i nf a{gﬁt 0%4@ ﬁg#@éie/_&@% b@éf&f@ef»g'gfgggnto a

con | oS such recor ding/ reproducing property

(dat@otraeoof&{ittfér&&k -4d® ofrd MidatedqARd 2 he @pf(@@reeﬁls
amount of the head 4. Therefore, as a result, th

opt i JBHRS QFatt: At LBIIT itk s vwlﬁhhlheeéé@stkrmiw 1t is
related to the properties of the head 4, the

ecceiddd ity telmirethi te thenasaesit yarﬁoMEchSI@nh@éd 4 at
the disk nedium2 and the |i ke are considered can be
recar dbtt aasrddmer diary o nfgrmediomontime.

Moreover, an examination unit 10 may measure the
eccentricities of the respective servo patterns 100C
and 100D, and select the servo pattern having a
minimum eccentricity. 1In this case, in a state in
which an actuator 5 is pressed onto a stopper member 7
corresponding to an innermost peripheral position of
the disk medium 2, the examination unit 10 reproduces
the respective servo patterns 100C and 100D to thereby
measure the eccentricity.

As described above, according to the servo
information writing method of each embodiment, the
disk medium 2 in which a plurality of types of servo
patterns are recorded i1s incorporated in the disk
drive 1, and the adequate servo pattern is selected
and set as the servo information to be actually used

based on selection conditions such as the

recording/reproducing property (data reproduction
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the disk medium?2. It is to be noted that as to a

shi ppi ng exam nation value of the head 4, the servo
pattern 10 optinmum for the head property is sel ected

in a case where fluctuations of the properties exist
between the heads which face the disk surface.
Therefore, there is a case where the servo pattern
selected with respect to the serface of one disk
medium 2 is 15 different fromthat selected with

respect to the back surface. Additional advantages

and ewmxbif i cate onsndM the nieasthdyt omannt oo f hose s&kad | €d
in the art. Therefore, the invention in its broader
aspethere ommt 4% m teesylt 20chdeospbrit | sedet apdstand in
representative enbodi nents shown and descri bed

her eithichacideg di ragly , piviaeh oteslathesdli §9 clare opeopeyt bes of the
made Wt hout departing fromthe spirit or scope of

t he daferdl G eHRTOM Thnceptrasa tekff hethdya s b ly

appended, cl ai ns_and their equjvalents 7 T 1S

oA ot e e R PR e TG [ Pre

di sk__drive onpri.sing:_an,exanm nation unit, ich

exe I SEEH Tt O tECST A 47 B adeilar Wit ion on

pat t,gy, cﬁféﬁnﬁ% ity of types of servo patterns
recorded on a di sk nmedium incorporated in the disk

drive; angk a $ef&chd ofo il t+ MM Chs Seb egt sn Aisp S VO

i nformati on of the disk drive the servo pattern judged
examination value of the head 4, the servo pattern
optimum for the head property is selected in a case
where fluctuations of the properties exist between the
heads which face the disk surface. Therefore, there
is a case where the servo pattern selected with
respect to the surface of one disk medium 2 is
different from that selected with respect to the back
surface.

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

defined by the appended claims and their equivalents.
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10 to be adequate by the exam nation unit. 2. The
apparatus according to claiml1l, wherein the

exam nation unit positions a head incorporated in,
the disk drive in a target position based on the
plurality of types of servo patterns recorded on the
15 disk nediumvia a control and signal processing
system incorporated in the-di$k drive, records data
for exam nation on the di sk nedium by use of the
head, reproduces the data for exam nation by use of
the 20 head, and neas$wrdas I8 CE@yIodctlisan error rate
of the reproduced data for exam nation, and the

sel ecti onl unian seperratihefseryorpat vethingaynng disk
relatively low reproduction error rate 25 nmeasured by
t he EX&f AW LMingas the servo information of the

di sk drive. 3. The apparatus according to claim1l, |
wherei n 3 RGN Mat Poht Ukt CposFErohes achaggnation to

i ted i the disk dri ' t iti
as L FITHEI 14y OF o yHoE OF ser b bk LBFRbL LY OF
recqrded o the , di A‘t{@ﬂwn}%’é Fe &0 ré’!df(‘é‘]g SLaPdh
processing system 5 1hcorporated in the di sk drive,

and TRASMI S, & IDVMEMBIE DU pfe  hendiead to the
target position, and the selection unit selects the

servo patd esdled@vdmoui £ ehidl ety s8BE | 2 SOYEARHL

amount of the head
information of the disk drive the servo pattern judged
to be adequate by the examination unit.

2. The apparatus according to claim 1, wherein
the examination unit positions a head incorporated in
the disk drive in a target position based on the
plurality of types of servo patterns recorded on the
disk medium via a control and signal processing system
incorporated in the disk drive,

records data for examination on the disk medium
by use of the head,

reproduces the data for examination by use of the
head, and

measures a reproduction error rate of the
reproduced data for examination, and

the selection unit selects the servo pattern
having a relatively low reproduction error rate
measured by the examination unit as the servo
information of the disk drive.

3. The apparatus according to claim 1, wherein
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10 neasured by the exam nation unit as the servo
information of the disk drive. 4. The apparatus

according to claim1, wherein the plurality of types

of servo patterns are two or nore types of servo
patterns having different track 15 pitches. 5. The
apparatus according to claiml1, wherein the plurality

of types of servo patterns arelg8wo-or nore types of
servo patterns having different eccentricities. 20 6.
The apparatus according to claim1, wherein the

sel extd arkaminatdisdretuesi f rpos i thisorts sk esld uinddreposereyd in
pattern judged to be unsel ected based on a |udgnent

r esuilte ofighed mixei iratd dreugit . pasithhen appsedtes the
according to claim1, wherein a 25 control and signa

pr odels s qgﬂglt'sﬁysQ%nﬁYFbe%r%rfané‘tp iPRL N3 BRCYFESE on the
del etes fromthe disk nmediumthe servo _pattern judged

to 6@%%%‘&%&%5‘%&%%}; et Inal Proeeys n%fsystem
t he exan1nat|on uni t hod of servo witing for

a diFIEWHYE eqrfenrﬁﬁ%o%l%}b 1§ ng?Mexecut i ng
??gm gagilﬁér]%%lg{gseg?ecr{w\?n Igqu%l.?ntseé thé5 1935&6168 t}ae

es O Servo patterns recorde

%ﬁ:g%%fﬁ?dﬁc pprated in the disk drive; and

selectl Servo 1 n ornatlon t he servo pattern

j udged toak@ Sdeguat on bynihes€xeeut i oie 0fctH8 pattern
having a relatively small movement amount of the head
measured by the examination unit as the servo
information of the disk drive.

4. The apparatus according to claim 1, wherein
the plurality of types of servo patterns are two or
more types of servo patterns having different track
pitches.

5. The apparatus according to claim 1, wherein
the plurality of types of servo patterns are two or
more types of servo patterns having different
eccentricities.

6. The apparatus according to claim 1, wherein
the selection unit deletes from the disk medium the
servo pattern judged to be unselected based on a
judgment result of the examination unit.

7. The apparatus according to claim 1, wherein a
control and signal processing system incorporated in

the disk drive deletes from the disk medium the servo

pattern judged to be unselected based on a judgment
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10 exam nation. 9. The nethod according to claim8,
wherein the execution of the exam nation positions a
head incorporated in the disk drive in a target
position based on the plurality of types of servo
patterns 15 recorded on the di sk nedium records data
for exam nation on the disk medium by use of the
head, reproduces the data fer gxam:nation by use of
the head, and 20 neasures a reproduction error rate
of the reproduced data for exam nation, and the

sel edddudre s& et d:heniserviompaidesr n having a

relatively | ow reproduction error rate nmeasured by the
exam nat idn & ndeheskrobd sefos mat i vinof fdhea dédskk 28rive,
drive. 10. The nethod according to claim@8, wherein

t he thexewaithiash asfmrthies igx@ii nat i on positions a head 20
incorporated in the disk drive in a target position
based on FFREPHiAIFHIN DIt iPRestofSeERG PatEepHsate servo
recor%gd on the dishdpe ium and neasures a anenFnt
anoitt TG He Hedd B3 ide U % Yargie ot tTonve -t e s
sel ectian, s Iectsﬁ%h servo pattern having a .

el ATIVEIYF Sl 17 VeI aoUHC B1PTHe: Foatl b
by thie gexampation as the servo information of the

di sk dri Ve.

selecting as servo information the servo pattern
judged to be adequate by the execution of the
examination.

9. The method according to claim 8, wherein the
execution of the examination positions a head
incorporated in the disk drive in a target position
based on the plurality of types of servo patterns
recorded on the disk medium,

records data for examination on the disk medium
by use of the head,

reproduces the data for examination by use of the
head, and

measures a reproduction error rate of the
reproduced data for examination, and

the selection selects the servo pattern having a
relatively low reproduction error rate measured by the
examination as the servo information of the disk
drive.

10. The method according to claim 8, wherein the

execution of the examination positions a head
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10 11. The nethod according to claim@8, wherein the
sel ection deletes fromthe di sk mediumthe servo
pattern judged to be unsel ected based on a judgnent
result of the exami nation. 12. The nethod according to
claim8, wherein the is plurality of types of servo
patterns recorded on the disk nediumare two or nore
types of servo patterns havingodifferent track
pitches. 13. The nmethod according to claima8, wherein
the plurality of types of servo patterns recorded on
t he i icda treediimtaree divek afr i eift ypesanfesepvoition
patterns having different eccentricities.

based on the plurality of types of servo patterns

recorded on the disk medium, and

measures a movement amount of the head to the
target position, and

the selection selects the servo pattern having a
relatively small movement amount of the head measured
by the examination as the servo information of the
disk drive.

11. The method according to claim 8, wherein the
selection deletes from the disk medium the servo
pattern judged to be unselected based on a judgment
result of the examination.

12, The method according to claim 8, wherein the
plurality of types of servo patterns recorded on the
disk medium are two or more types of servo patterns
having different track pitches.

13. The method according to claim 8, wherein the
plurality of types of servo patterns recorded on the

disk medium are two or more types of servo patterns

having different eccentricities.



