15/.11/2005 | DI SK-FOR MAI NTAI NI NG THE QUALI TY OF SERVO ERROR SI GNAL 5

BACKGROUND OF THE INVENTICN 1. Field of the Invention The present invention
rel ates to an-optical recording/reproducing. apparatus - 10 for ﬁHiéimAﬁﬁOS
digital data on a disk and reproducing digital data froma disk, and nore
particularly, to a disk which guarantees the quality of a,ﬁpushfpull _
signal which.is the basis of optimally controlling the servo. 2.
Description of the Related Art 15 The quality of a. signal remarkably
deteriorates due to.a servo error-such asy the tilt and detrack of a disk
as recording density becones hi gher not. onIy I n a di sk only for

reproducti on such,, t_also in a recordable disk such as a
VD a1 o oar iR PR MARTEINBE T RADE OF SERYRLERBORBIGNAL | (o
deteriorates due to the influence of the servo. error when the. servo

error exists during recording and the deterioration of the quality of the
signal becones severe due to the servo error during the reproduction of a

concernedspart. 25 In a DVD RAMadiEdROUNP OB HEPINVENTIERPT ded on a track.
and track and a gr oove trac

The track is conprised of a |lan rac k. The |l and track
and the groove track alternate when the disk rotates once. The |l and track

and the grogve trpikofhe irflchidmated in the DVD-RAM disk in order to
provide a tracking guide in an initial stage and to reduce crosstalk

bet ween adjacent ..30 tracks in a high density narrow track The track is

COMpr1 e OF et he pEsthby il bA1S8 b car) R AAE0E Ay el 2l o2

S prOV|ded durlnp e manufacturing o
or recording digital data on a disk and reproducmg digital data from a-disk,

and more particularly, to a disk which guarantees the quality of a push-puit
signal which is the basis of optimally controlling the servo.

2. Description of the Related Art

15 | | |
The quality of a. sfgnal remarkably deteriorates due to a servo error such as
the tilt and detrack of a disk as recording density becomes higher not only in
. a disk only for reproduction such as a DVD-ROM but also in a recordable
disk such as a DVD-RAM. In particular, in the recordable disk, recording
20 quality deteriorates due to the influence of the servo. error when the. servo
error exists during recording and the deterioration of the quality 6f the signal
becemes severe due ta the Servo. efror dunng the reproduct[en of a

'cancerned part.

25 | In a DVD-RAM Vdisk, information is recorded on a track. The ftrack is
camprised of a land track and a groove track. The land frack and the

- groove track alternate when the disk rotates once. The tand track and the

| groove track are alternated in the DVD-RAM disk in order to provide a

tracking guide in an initial stage and to reduce crosstaik between adjaéent

30 tracks in a high density narrow track.

The track is comprised of sectors having a uniform length. A pre-embossed

header area is provided during the manufacturing of the disk as a means of



physically dividing the sectors. The physical. addresses of. the sectors are
recorded in the pre-enbossed header area. Each sector is conprised of a '
header area in which physical identificaticon 5 data (PID) is ra&fied2amnb
a data area FIG 1A shows 't he physical shape of the land track in.a DVD-RAM
di sk.- FI G 1 B. shows-the waveform of -a push-pull-.signal-in the-land. . - e
track. 10 . The header .area is repeatedly arranged in every sector of the
track. Four PIDs (PIDl through P1D4) having the sane value are recorded in
one header area. The PIDl and the PID2 are arranged to deviate fromthe '

center of the t . certai u a he P an he PL.D4 are
arranged to. de |'-§tg ﬂéa’w?@% h@gc%r??%g‘ (r)ﬁ]Eh & ﬁgysiclaggﬂc}rggseg gfl ﬁ‘é"‘c?@r% rSosﬁ)FSOSi te
to that of the PeGirdedih the pRi:-BihbessddizdadehareBl Ds can be correctly read even
if a laser spot 22 deviates fromthe. center of the track. Al so, the
arrangenments of the P1Dl1 and P1D2 and the PID3 and PID4 in the |and track
are opposite to Hdvbssectar is hengrisey @f 4 hemler aféw ipwhithpsHylsical @leatificitionn i n

FIG 1B can be ' .in the, land rack. 20 FIG 2A shows the physical
shape ofgt he, g(r%%gas@lsﬂsa{%‘kor d 3”%&3%}@7931 sk. FIG 2Bshows, the waveform

of the push-pull signal in the groove. track. FIG 3 shows the enl arged
header area. sh | n_Fl 1A t.hrough 2 I n 5 the st re of _the
header area, the IH]S’&% P RByst ﬂ&ﬁ%ﬁ“ﬁ?%@%ﬂﬁ&@\’éﬁ#%&'@o
devi ate from t hdBehowe thefvatdfern oba busirpaigigi! irethdildrmitiackns by a uniform
amount. A vfo signal having a specified frequency for synchronizing and

detecting ID and an I D signal show ng the physical addresses of the
sect or sitar e r ecPhelddader srea is espetédiy arBhddd inTo®ry koctsi onale hask.arFoaeor di ng

shown i n PG 3rEIL TuBfon P nevig i Pata oo ard feosiiein PedepeDl)
area. The PID1 and the PiD2 are arranged to deviate from the center of the
track by a certain amount and the PID3 and the PID4 are arranged to deviate
_ from the center of the track to a direction opposite to that of thé PID1 and

15 PID2 so.that the PIDs can be correctly read even if a laser spot 22 deviates
from the center of the track. Also, the arrangements. of the PID1 and PID2
and the PID3 and PID4 in the land track are opposite fo those 'in fhe groove
track. The push-pull signal shown in FIG. 18 can be obtained in the land
track. |

20
FiG. 2A shows the physical shape of the groove track in a DVD-RAM disk.
FIG. 2B shows the waveform of the push-pul! signal in the groove track:

" FIG. 3 shows the enlarged header area shown in FIGS. 1A tﬁfough 2A. In
25 the structure of the header area, the PID1 and PID2 and the PID3 and PID4
_are arranged to deviate from the center of the track in oppqsite_ directions by
a uniform amount. A vfo signal having a specified frequency for synchponiiing
and detecting ID and an 1D signal showing the physical addresses. of the
sectors are recorded in the respective PIDs. The vfo signal has a recording
30 pattern of 4T (T is a period of the clock signal). |



34, yfo2 35 and 1D2 (PID2) 36, vfo3 37 and I.D3 (PID3) 38, and vfo4 39 and
IN (PI'D4) 40. 5 In FIG 3, when the | aser spot passes through the header
area of the_groove -track, a push-pull signal RF pp shown in FIQ5/4A /2008
sum si gnal 'RF sum shown in Fi G 4B are obtained. In FIG -4A, - a vfol signal
42 corresponds to the vfol signal area 33 of “FIG 3. A vfo3 signal- 43— -
corresponds to. the vfo3 signal area 37. to FIG 5 shows the structure-of

an apparatus for obtaining the push-pull signal shown in FIG 4A and the
sum signal shown in FIG 48. In FIG 5, reference nuneral 50 denotes a

phot odet ect or  di Visd#@whrh FIG OBIrths Behitésea Ber&ﬁﬁﬁ‘r@se of o RARLS fij’phgfl&)”’“

nurreral 56 denotes a. '5 cal cul at or.

denot e adders. %f e
4 D &S IDR APADEN D, M9 37 BhehID LI P61 ars! wad] 39 and

apparatus shown i
detected- by |ighb4 (mpa) ¥o.ng el enents A through D of the photodetector

divided into four, sumsignals V1 and V2 of radial pairs B and C, and A
and D of 20 respectlve | i ght receiving elenents, and the push-pull signal

RF whigh is ajpped oWs a
con\egnt i onal tecr?noll o?{,%&?%o%ﬁ%a#ﬁsg& tgiouyljrﬂ?éwe%%r aled G?f thé%f S
det ecting the anPefft agtushinul W%prﬁnlsg@tn eliGe A am:arsdedsxgm!tmésu%
track of a di sk-srbiih iAR6! UBGrd Sblditdy. CAIHIE! 885, Udiiblt B/ QRREIIL 0

direction of the' track t he center of the
formof a.. refdfgiéQ! S'SP‘P* ﬂeﬁﬁ(?/‘éfrﬂﬁ Beferfoh signal 43 Borrésponds o s o8 t o

obtain tilt infasigrdbpsddy conparing signals reproduced from 30 the
reference patterns shown in FIG 10 with each other and to thus operate a

tilt con“Bensatl ng equi pment according to the obtained tilt information or

to conpensate frG. 5Rfowh PbiudiieDIFALUIRY COR i §Qa OF the
 epr odui ng s gnﬁl 157337 2008 op rétl!&efo?gﬂ%lidﬁffhe Bish —Hu.ﬁl s?é“al
shown in FIG. 4A and the sum slgnal shown in FIG. 4B. In FIG. 5, reference
numeral 50 denotes a photodetector divided into four sections. Reference
numerals 52 and 54 denote adders. Reference numeral 56 denotes a

15 ~ calculator.

The apparatus shown in FIG. 5 outputs the sum signal RF-sum of signals
detected by light receiving elements A through D of the photodetector divided _
into four, sum signals V1 and V2 of radial pairs B and C, and A and D of

20 respective light receiving elements, and the push-pull signal RF _pp whichis a
subtraction signal V2-V1 of V1 and V2.

FIG. 10 shows a conventional technology for compensating for tit and a
‘method for 'defecting the amount of tilt by a specific pattern recorded on the
25 track of a disk. The specific pattern coincides with the procéeding direction of
the' track and the center of the track and is realized in the form of a reference

pit A andfor a reference pit B.

| It is possible to obtain tilt information by comparing signals reproduced from
30 - the reference patterns shown in FIG. 10 with each other and to thus operate
a tilt compensating equipment according to the obtained tilt information or to
 compensate for the signals by changing the equalizer coefficient of the

reproducing signal.



4 The reference patterns shown in FIG 10 are located in an arbitrary
p05|t1on in the disk and are. useful for detecting tangential tilt (tilt

in atrack direction). 5 However, in the conventional technol ogy 5stiolvi2i0d5
FIG 10, the length of the reference pattern for detecting the tilt is too
short. Another pattern is necessary in order to detect the correct . ' '
position of the tilt pattern. Also, radial tilt (tilt in a radial
direction) cannot be detected. Since the radial tilt is larger than the
tangential. tilt in practice, the referepce patterns are not so useful. 10
Since it is necessary to precisely manage the servo for the

recor di ng/ r epr oduci apparatus to nmaintain an opti mal
recor di ng/ r epr odlf8 § ﬁge"%% ratterps showndp 4G atq atedosriedifcan arbitaer W*t@nﬂbr

signal in high feykUnbiofe u%??er@}“@{t@&bnlgttgﬁ%erﬁ%?ﬁf il §H'a Fhack BfectiBh) O €T T Or

signal varies, depending on repro uci ng appar at us.
Accordingly, it is difficult to preci sely manage the servo. 20 SUNNARY OF

THE | NVENTI ON 1 tHdGe\@P-in E&Ne}"uﬁ o] t%cfi‘.ﬁolB{;‘g%,RSWn'i #[%E'tfd)'ﬂ?eh%n tﬂ@ a, a

di sk,: having .an Inprove S eC| Icat1on a ni ng
repr oduci ng: si gakrenmei palters fohedetésiiog sthef tilbfis |tqmlsmrtcorﬂn0melr| mjtean servo

25 To achieve thg.o ag;ﬁn'o\f&er th {e%t fh% c{%r%w ;Sjoesﬂloﬂ qu"l Cﬂlsg‘é%%&éhge

magni t ude of a sync ous cl oc |s ERAY;
the magnitude tftil measgdmmtr@ntmﬁ Qahtb@tkbesd@ﬂetbm I’S:mebthetredrahﬁmsdarges

2" pr odet or mi ned 50 e CAReTRALH W ffichce, e Brorehi pARTAR AMRE Bo ¥ °0, (0"
area div¥?ded into sectors, each sector has a header conprising an address,
each header hasggcbi ript iead&dssBR B precisely manage the servo for the
recording/reproducing apparatus to maintain an optimal
recording/reproducing state, it is necessary to manage the servo error signal
in high resolution.
15
However, the precision of the servo error signal varies depending on the disk
or the reproducing apparatus. Acccrdingiy, it is difficult to precisely manage

the servo.

20 u ' SUMMARY OF THE INVENTION

It-is.an objective of the present invention to provide a disk'having an-improved
spec:f ication for mamtammg the quality of a repraducing. signal which is the -
 basis of optimally controfling a servo.
25 _ _

To achieve the objective, there is provided a disk in which, when the
magnitude of a synchronaus clock signal in_Aa peak header is Ivio1 and. the
_magnitude of the synchronous clock signal in a bottom header is Ivfo3, the
ratio of the magnitude of Ivio1 to the magnitude of ivfo3 has a predetermined

30 - restricted value.

Preferably, a disk comprises a data area divided into sectors, each sector has
a header comprising an address, each header has a first header and a



15/11/ 2005 5 second header which are recorded to deviate froma center of
the 'track in opposite directions, and the first header and the second
header have address areas in which address signals of the sectasyBI#2005
recorded and synchronous signal areas in which synchronous signals for
detecting the address signals 5 recorded in the address areas are recorded;
wherein a first magnitude of the synchronous clock signal detected from
the first header is Ivfol and a second nmagnitude of the synchronous clock
signal detected fromthe second header s Ivfo3, the disk conprises pits

correspondi ng tose%gﬁ%%gggé}r\gﬂgw%resk&%%ﬁ%vﬁfcieviegg ﬂfoH gt Heq &qggqgcpqﬁders

so that a ratio fst nagni G"sécon
| vf 03 has a predyipesitd dissitions tnd theefirstbeéader afd ﬁfeembhtyheadw haugaddnwde ratio

be (1vio -1 vi o3) 7 W RARESS Siolals oP e BRI SHE Pl arbt SIFBFIIE | 0
11 s pref gr agl et mgnai heeakiin swhlcﬁnsymhmngs nga!stfuﬂda?d:héfgcﬂheeaﬂdlréss}‘ signails e
t ect ' . t ts,
e ther Troma TERPRElie Haldy e diE s Beorted: ihefein &S pRe e TR o1 ¢ ne
radi al 20 pai rsyncfhrbrhmxsd:écio&csxgnagdetbewamtom thbrframbernsm‘bdndrarﬁecom di sk

i dat d t ta h d
compr 1 51 ng-an- adineltie gtk Behwared S5 ot coRlR AEF Vit et
header, which aiselvioS¢ theddisk tomgdsasaiis dofrespendirgetotthe spiich?dnaust sigredts bh

opposi te direction re t first ds ers ess
areas and _synchk ‘i’sfsa%qe Qilpg%%rs Sgrﬁaqﬁi@?g|°Eﬂt%f§saw§%"'p”?8ﬁ¥f9?g%ihepl ts
corresptindi ng tee@mda'mgrmudslm.'gm s pakleterimellireéstiictashdalaecond headers so
that a ratio of a first magnitude 13, corresponding to the first header,
to a second magni tude 12, corresponding to the second header, has. 30 a
pr edet er m ned rEaafenabyeuhemgiﬁud@mfoegﬁbhwemm«ifoTSt magnltude 11 of a
first synchronous clock signal is

Advantage_ous!y, the magnitude ratio is determined to be (lvfo1-lvfo3)Ao,

15 _ wherein lo is a magnitude of a mirror signal.

it is preferable that the first and second magnitudes Ivfo1 and Ivfo3 are
detected by a photodetector having radial pairs of detecting elements, either
- from a subtraction signal RF_pp or from a sum signal RF_sum of the radial
20 pairs of the detecting elements.

In another embodiment, a disk comprises a data area. divided. into sectors,

: each sector has a header comprising an address, each header has a first

header and a second header, which are recorded to deviate from é.center of

25 - a track in opposite directions, where the first and second. he'aders have
~address areas and synchronous signal areas; and wherein the disk
 comprises pits-' corresponding to synchronous signals of thé_ﬁfst and second

headers so that a ratio of a first magnitude 11, corresponding to. the first

header, to a second mag-nitude 12, corresponding to the second header, has.

30 a predetermined restricted value.

Preferably, the first magnitude 11 of a first synchronous clock signal is

- detected from the first header.



detected fromthe first header. 15/11/2005 5a Advantageously, the second
magni t'ude 12 of a second synchronous clock signal is detected fromthe
second ‘header ‘5 Preferably, the magnitude ratio is no nore thanl®/111Y20i05
preferred that the magnitude ratio is determned to be (11-12)/10, where to
Is a magnitude of a mrror signal. 10 In another enbodinent, a disk
conprises a data area divided into. sectors, each sector has a header
conprising an address, each header has first header and a second header,

whi ch are recorded to deviate froma cenggr of a track in opposite
directions, where the first and second headers. have address areas and.
synchronous signgl areas; and. wherein the disk includes 15 pits
%Wﬂ%ﬂ‘l’éﬂs thg gerand wRgRituger i2r oft a saeonds syohionnssdeleck so

corresponding to

that a ratio of g; ﬁgmgae@g@aifwﬁejsgcoﬁ@ﬁéﬁﬁp_ondi ng to the first header, to
a second magnitude 12, corresponding to the second header, corresponds to

an anount of servo radial tilt. 20 Preferably, the magnitude ratio is

determ ned to bepfeterhnit Zht nth 4 Q. | nigtyde of a mrror signal
It is. advantageous thgi the;gnwgésfaﬁtgﬁsdhégﬁoé% nﬁgh#t udes 11 and 12 are
detected. by a photodetector having radial. pairs of detecting, elenents,

froma 25 subtrgeti -SHNa!, ). he.radial. irs qf e detecting
el ements. It is fg%e‘%rg%@ggﬁé?gﬁha@%ﬁes'{a“gﬁsdgggwﬂ‘g‘ﬂ‘?ﬁ%ﬁ{’1‘1@@3' ‘i’.ﬁ re;lﬂd 12
are detected by Is& mpranitodeoba minrorsignahg. radi al pairs of detecting

el ements, froma sumsignal RIF sure of the radial pairs of the detecting
el ements. 30 Ln yet another enbodi ment, a disk conprises-a data area o
di vi ded ¥nt o sede @ngther embledisearnt oa diskscamrisad er datargpea sfividedaint@ddctoss, eac

333?3{ eh?fofn ‘;' ?é%? eé%@%?q{asange%d&e %BHBriQﬁéda%r addVess; NedHhChi& e?‘rl'gaesdﬁ}s?
header and a second header, which are recorded to deviate from a center of

a track in opposite directions, where the first and second headers. have

address areas and synchrenous signal areas; and wherein the disk includes

i5 pits corresponding to s_ynchronous signals of the first and second headers so

that a ratio of a first magnitude 11, corresponding to the first header, to a

second magnitude 12, corresponding to the second header, corresponds to

an amount of servo radial tilt.

20 Preferably, the magnitude ratio is determined to be {1-12)/1o, where lo is a
magnitude-of a mirror signal.

it is advantageous. that the: first and second magnitudes |1 and 12 .' are
o detected by a photodetector having radial pairs of detecting. elements, from a
25 - - subtraction signal RF_pp of the radiai pairs of the detecting elements.

‘ It is preferred that the first and second Enagnitudeé i1 and 12 are detected by
a photodetector having radial pairs of detecting elements, from a sum signal
_RF;_sum of the radial pairs. of the detecting elements.
30
‘In yet another embodiment, a disk comprises a data area divided into sectors,
_ each sector has a header comprising an address, each header has a first
header and a second header, which are recorded to deviate from a center of



15/11/-2005 5b a track in opposite directions, wherein the first and second
headers have address areas and synchronous signal areas; and wherein the
di sk includes pits corresponding to synchronous signals of the fLlbgtl1BAR005
second headers so- that a ratio of a first nagnitude 11, corresponding to
the first header, to a 5 second nagnitude 12, corresponding to the second
header, corresponds to an anount of servo detract. Preferably, the
magnitude ratio is determned to be (11-12)/10, where. to is a nmagnitude
of a mrror signal 10 Advantageously, theshirst and second nmagnitudes 11
and 12 are detect édlBGK i opprsite diiteetiores, Wiéingns Tt Hnd Sbdohd eI L fblL9

el ements, froma sjhtd gl%l}é#nanof)%: nﬁl RF-pp of the radial pairs of the
detecting. elements 1b Prérers @#:F“Qu?ﬁ pl 3fRas; asdoMiprandghe wiskelacludeaind

12 are detected byitacoptapoodieg s bpichensus Gigna dFthdfist Sndk %tgerfégid?% o

el ements, froma @%I‘:%@Pgill RE sum.of the radial pairs o? t he detecti ng
el enents. 20 BRI E | B SR UER ALy setsswerding by theo fijst headers tarud
advant ages’ of t hesgrandenagsitaden?; estredpbhdiig 9 e

describing in det gi L3R &Er reCFI engogi rren? ' mf\ehg%? %%Q%F érz’grfeges%'ﬁ%seﬂ 0
the attached dramngs I n WRFR.9858Ck ¢ 1A shows the physi cal shape of a
|l and track; FIG 1'13 shows the waveformof a push-pull signal in the |and

track; FIG 2A's hysi cal, shape of a groove track; FIG 2B shows

t he wavef or m of aﬁ%ﬁﬁ&gﬁwg FYYre iratiq [fedgjerwrined to be KH-128D, Mhere 3o shaws an
enl arged header danagnitstiewha niirrdr $inal 1A and 2A; FIGS. 4A and 4B show a

push- pul lygsi gnal and a sum si gnal. which are obtained when a | aser spot

passes through the header area of the groove
‘ Advantageously, the first and second magnitudes I and 12 are detected by a

photodetector having radial pairs of detecting elements, from a subtraction
signal RF_pp of the radial pairs of the detecting elements.

15 : Preferably, the first and second magnitudes |11 and 12 are detected by a
photodetector having radial_pairs of .detecting. elements, from a sum signal
RF_sum of the radial pairs of the detecting elements.

20 BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present invention will become
more apparent by describing in detail a preferred embodiment "thereof with
reference to the attached drawings in which: '
25 |

FIG. 1A shows the physical shape of a land track:

FIG. 1 B shows the waveform of a push-pull signal in the Jand track:

FIG. 2A shows the physical shape of a groove-track;

FIG. 2B shows the waveform of a push-pull signal.in the groove track:

30 FIG. 3 shows an enlarged header area shown in FIGS. 1A and 2A;
FIGS. 4A and 4B show a push-pull signal and a sum signal which are

obtained when a laser spot passes through the header area of the groove
track in FIG. 3; |



track in FIG 3; 15/11/2005 5¢ FIG 5 shows the structure of an apparatus
for obtaining the reproducing signal shown in FIG 4; 6 15/11/2005 FIG 6
is a block -diagram showi ng the structure of .an enbodi nent of anl5#idaf 2005
for detecting a servo error according to the-present invention; FIGs. 7A

t hrough 7E show waveforns during the operation of the apparatus shown in
FIG 6; FIG 8 is a block diagram showi ng the structure of another _
enbodi nent of the apparatus for detecting the servo error according to the
present invention; FIGs. 9A through 9B show waveforns during the operation
of the apparat us FIGhswhows thé GtruBtur&|dB anlSphRUS 8r Bﬂt%rf‘ﬁd& R Adprb&Sdip! 09y
for correcting tilt; FIG 11 is a graph show ng the relatl onshi'p between
radial tilt and 398 "WR& G- % K in the nethod and apparatus according to
the present invention; and FIG 12 is a graph showi ng the relationship

bet ween detrack and the balance value Kin the nmethod and apparat us
according to the present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Hereinafter, the structure and operation of the present
invention will be described in detail with reference to the attached
drawi.ngs. For exanple, in a push-pull signal, the ratio of the magnitude of
the signal PID and P1D2 to the magnitude of the signal P1D3 and PIN
varies by up to 30% depending on the disk. Wen such a signal is .used as
a reference signal for controlling a servo, it is difficult to precisely
manage the servo and nmaintain optinmal recording/reproducing states. In the
nmet hod for detecting the servo error according to the present -



invention; a.servo error is.detected by the ratio of .the yagnitude of
reference patterns regularly recorded on a disk to the magnitude of a’
reproduci ng signal corresponding to thesreference patterns. Rell&/dicé2005
patterns could include a synchronous signal recorded in a header area and
a wobbl e signal recorded in the direction of the track of a disk. First, a

" the header o o5 ar Dk dhaa e ShoW Gl Me sl B ol R arbodioterd or sty

spot is veaRparatustior dbtechagdesemomrorlmfdin? W%O?#égbgie itﬁgg?féﬁqilflm si gnal

direction does ur ni t ude

i s approxi mat el@géqggﬁ ?'f%jgfs?g av&fe"ﬁﬁ@unngdbe ©petetio) ofcthe aapplacdtus
signal . Hawarin FIG.tdhe case that tilt or detrack occurs, when either the
Ivfol or the Ivfo3 becomes |arge, the other becones snall This is because

the intensity dfiG Bdata blotk dizgrdnt stowihg eh&sPlctans of hﬁBth@F@mﬁJ?ﬁmBﬁPéf and
Pl D4, whi 39 %@ﬁ %ﬁéa?&a‘ffto de late fromthe center of the tr

opposite dif SELRGHYES glgeting.t ?@HQT@OPQ@MQ fa thef presentlinvientidni;hough
the |ight spot FIGsagksh enth | is tilted to
the inner side, the i nt?&gpﬁ%fﬁ ‘}%ﬁ g@{f% e BRera oﬂﬁgé"eﬁé’ﬁﬂ@tuﬁa
peak headéh?wﬂénlﬁi@ggr t han t hat reflect ed froma | ower header (a bottom
header) as sho Accordingly, the ratio of the

FlGs. |Ath
magni t ude | vf oﬁ%‘fﬂ?ﬁ oWs & @Vﬁﬁgpgﬁné&?m@'mmnmewngdm of the vf 03 '
signal varies.FK.spt lstélgréﬁ{ éﬁoﬂfn Fg rg%%hémgﬁ)els\&%%?zr?o%ah@{ 2 signal to

the magni tude Ivfo4 of a vfod varl es 3che degree
to whi ch kdaneayatuedfén the methfm‘ aBd apparatgs akco o presén #‘iﬁ'vfaﬁﬁéﬂ level
shoul d b ed. Since a vfo signals have uniform levels and frequencies,

the vfo si'ghals are suitable for this purpose. Also, it is easier to

and i od S anals: ey Seknrsticing M WSodiry efueall Hetndhatd e gnal o

and vfo4 signals. Here,
det ect ed balARgeoyalue lmﬂleanathmlsam appéatusaccdrding3o tﬁeQﬁbQ@ﬁﬁnV@t‘lﬁéﬁl Kis
defined as follows.
| DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the structure and operation of the present invention will be
| described in detail with reference to the attached drawings.
For example, in a push-pull signal, the ratio of the magnitude of the signal
PID1 and PID2 to the magnitude of the signal PID3 and PID4 varies by up to 30%,
depending on the disk. When such a signal is used as a reference signal for

controling a servo, it is difficuit to precisely manage the servo and maintain
optimal recording/reproducing states.

In the method for detecting the servo error according to the present
invention, a servo error is detected by the ratio of the magnitude of reference
patterns regularly recorded on a disk to the magnitude of a reproducing signa'l
corresponding to the reference patterns. Reference patterns could include a

- synchronous signal recorded in a header area and a wobble signal recorded in the
- direction of the track of a disk.
First, a method for detecting the servo error using the synchronous signal
- recorded in the header area will be described. When the optical axis of a faser
spot is vertical to the header area, namely, when tilt in a radial direction does not
occur, the magnitude (Ivfo1) of a detected vfo1 signal is approximately equal to



K=(lvfol-lvfo)l(Ivfo,+lvfo3) ...(1) or, K=(Ivfol- Ivfo3)llo ...(2) wherein, . .
to is the magnitude of the sumsigral RF sumin“the mirror area.” In - o
Equations 1 and 2, the bal ance val ue isycal cul ated using the magsi/tlldé2005
t he synchronous signals detected. fromthe areas viol and vfo3. Wiile it is
possi ble to cal cul ate the bal ance val ue using the magni tude of the
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using t magsitidectvid0oRihe vio3 signal varies. Also, the ratio of the magnitude Ivfo2 of
a vfo2 signal to the magnitude Ivfo4 of a vfo4 signal varies.
In order to detect the degree to which the magnitude ratio varies, a signal
recorded at a uniform level should be used. Since a vio sfgnals have uniform
levels and frequencies, the vfo signals are suitable for this purpose. Also, it is
easier to detect the magnitude of the vfo1 and vfo3 signals than that of the vfo2
and vfo4 signals.
Here, when the magnitudes of the synchronous signals detected in vfo1 and
vfo3 areas are Ivfo1 and ivfo3, a balance value K is defined as follows.

K=(Ivo- Ivio,)(Ivfo,+1vio,) (1)

or

K=(vfo,-Iviollo 2)

wherein, lo is the magnitude of the sum signal RF_sum in the mirror area.

In Equations 1 and 2, the balance value is calculated using the magnitude
of the synchronous signals detected from the areas vfo1 and vfo3. While it is
possible to calculate the balance value using the magnitude of the synchronous
signals detected from the areas vfo2 and vfo4, it is easier to detect the
synchronous signals from the areas vfo1 and vio3 than from the areas vio2 and
vfod. Also, it is possible to use the value obtained by the combination of the



wi I'l. now be described. Wbble is formed in the land track and the groove
track in the DVD-RAM disk. The wobble is in the formof a. sinusoidal wave
formed on"the side wall of the track. "¢hen the disk is tilted ilibAl1A@005
direction, the wobble signal is tilted in the radial direction. Nanely,
t he magni tude of the wobble signal varies between t wo arbitrary poi nts
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structure of a preferred enbodi nrent of the apparatus et ectr ng the

servo er r'gp4si gnal according to the present I nventi on. The appar at us shown

in FIG 6 incl Si rator header area
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synchr ondsi sragdaheltmmtcedﬁl@@t(oébtﬁ&edﬁnttﬁé%@ a8 el PbrréPexiislis/ 1172005
conparato | and/ roove detector 76, a tilt cont er 2 a polarity

i nverter é’ rencR Petgenctedwesealues sodefinad agfoliowssi ng si gnal

gener at or 62 generates a sumsignal RF sum sum signals VI and V2 of

radial pairs, and a push-pull si grqu p obtained by subtracti ng(%l from
V2. The reproduci ng signal generator 82 ncl udes the photodetector divided
into four and a cal culator as shown in FIG 5. The header area detector 64
generates header area signals (a header area signal 1 and a header area

eader o ea o anel) (Ei iERMRle & Kol e difion B4 HGaIR nER enb o

si gnal 2emor aédoedingHe tﬁemlwdnd’lsgﬁ@rr as. Since the header area has an
envel ope | ar r t an that of the data area, it is possible to obtain a
header area MBnbadh @N@"ﬁe@@éiﬂ”@dela astatg whera thereciswed spo det ect or

The fir 2%‘*%@%&%’%%’58%%?%’%3& ey 3y B8 e B URERE Bl 2o wi th Che header
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magni t udd‘i"eten'nmed by the system.

In the land track and the groove track, the polarity of K, should vary in
order to calculate K, correctly since the posrtron of PID1 and PID2 and the
position of PID3 and PID4 are inversed.

A method for detecting the servo error of the disk using the wobble signal

“ will now be described. Wobble is formed in the land track and the groove track in
~ the DVD-RAM disk. The wobble is in the form of a sinusoidal wave formed on the
~-side wall of the track.

When the disk is tilted in a radial direction, the wobble szgnai is ti!ted in the
radral dfrectron Namely, the magnitude of the wobble signal varies between two
arbitrary points separated from each other in the radial direction. Therefore, it is
possible to detect tilt by detecting the amount of change of the wobble signal in
the radial direction.

FIG. 6 is a block diagram showing the structure of a preferred embodiment
of the apparatus for detecting the servo error signal according to the present
invention. The apparatus shown in FIG. 6 includes a reproducing signal generator

62, a header area detector 64, a first synchronous signal level detector 66, a
- second synchronous signal level detector 68, a balance calculator 70, a



| vfol of the viol signal shown in FIG 4. To be specific, a first enable
signal. (enable 1) having a predeterm ned wi dth and separated fromthe
starting point of the header area signal | by a predeterm ned g5stlanfe0i0s
generated. After gating the reproducing signal by the first enabl e signal
(enable 1), the magnitude Ivfol of the viol signal is detected by
detecting the eak val ue of the reproducing_ signal. The second
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nmean val ue of the balance val ues obtarned fromseveral successive sectors
i n the rrepreducing signgknHerd, thie headeparealsignabtpatifié the/RIpand RiB2t he
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the land traqiedfirst EncHrONR digASevéidtBEoP ¥8 syRithtonized with the header
area signal 1 generated by the header area detector 64 detects the magnitude
ivio1 of the vfo1 signal shown in FIG. 4. To be specific, a first enable signal
(enable 1) having a predetermined width and separated from the starting point of
the header area signal 1 by a predetermined distance is generated. After gating:
the reproducing signal by the first enable signal (enable 1), the magnitude Ivfo1 of
the vfo1 signal is detected by detecting the beak—to-peak value of the reproducing
signal.
The second synchronous signal level detector 68 synchronized with the
header area signal 2 generated by the header area detector 64 detects the
magnitude of the vfo3 signal shown in FIG. 4. To be specific, the magnitude Ivfo3
of the vfo3 signal is detected by generating a second enable signal (enable 2)
having a predetermined width and separated from the starting point of the header
area signal 2, gating a reproducing signal by the second enable signal (enable 2),
~ and detecting the peak-to-peak value of the gated reproducing signal.
| The balance calculator 70 calculates the ratio of the magnitude lﬁo1 of the
vio1 signal detected by the first synchronous signal level detector 66 to the
magnitude Ivfo3 of the vfo3 signal detected by the second synchronous signal

level detector 68 as shown in Equation 1. Here, the balance calculator 70 can



signal of the land track, the magnitude of the PIDI and PID2 is smaller ,
than that of PID3 and PIN as shown in FIG 1B. In the push-pull signal of
the groove track, the magnitude of PIBRp and PID2 is snaller thasAlE/2005
magni tude of the PID3 and PID4. The | and/ groove detector 76 discrimnates
the land track fromthe groove track using the above. The pol arity
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| evel @e,.uelem $he land/groove detector 76 discriminates the land track from the
groove track using the above.

- The polarity inverter 78 inverts the polarity of the subtraction value K, output
from the comparator 72 according to the result detected by the land/groove
detector 76.

The balance value can be used in order to compensate for tilt.

The tilt controller 74 controls the tilt of the disk according to the subtraction
value K, the polarity of which is inverted and which is output from the polarity

- inverter 78. Since the sign and magnitude of the subtraction value K, show the
direction and magnitude of the filt, the tilt of the disk is controlled by feeding back
the sign and the magnitude of the subtraction value K,. |

The balance value can be used in order to correct detrack.

The detrack compensator 80 controls the detrack of the disk according to
the subtraction value K, the polarity of which is inverted and which is output from.
the polarity inverter 78. Since the sign and magnitude of the subtraction valueK,
shows the direction and magnitude of the detrack, the detrack of the disk is

_controlled by feeding back the subtract'ion value K. |

FIG. 7 shows the waveforms of the operation of the apparatus shown in
FIG. 6. FIG. 7A shows the waveform of the push-pull signal geherated by the
reproducing signal generator 62. FIGs. 7B and 7C show the wa\)eforms of the



FIG: 8. is a block diagramshow ng the structure of -another enbodi nent of

t he apparatus for generating the servo error signal according to the
present .invention. The apparatus showniin FIG 8 is similar tolbhd1l/2005
apparatus shown in FIG 6 except that the apparatus includes a mrror area
signal generator 86 and a mrror signal |evel detector 88. Therefore, the
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bal ance yal ge K as shown in Equation 2 e leve
si gnal dErdbe same members aod & datdiled escription trrebiedmittedect or 66, t he
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in the 9gengraior&e. (ladfhenushpuli sigoal BFR_pp.2sings the AMIST signal becomes

zero, it is not possible to obtain the mirror area signal by the push-pull signal

RF_pp.

It is possible to generate the mirror area signal by the envelope detector
and the comparator since the mirror signal has a much lower envelope than the
signals of the data area and the header area.

The mirror signal level‘ detector 88 detects the level of the mirror signal from

. the sum signal RF_sum by the mirror area signal generated by the mirror area
signal generator 86. The mirror signal level detector 88 generates a third enable
signal (enable 3) having a predetermined period by the mirror area signal
generated by the mirror area signal generator, gates the sum signal RF_sum by
the third enable signal (enable 3), and detects the peak-to-peak value of the gated
sum signal RF_sum.

The balance calculator 72 calculates the balance value K, as shown in
Equation 2 by the level Ivfo1 of the vfo1 signal detected by the first synchronous
signal level detector 66, the level Ivfo3 of the vfo3 signal detected by the second
synchronous-signal level detector 68, and the mirror signal level lo detected by the
mirror signal level detector 88. Here, the balance calculator 72 can output the

“mean value of the balance values obtained from several successive sectors in the

radial or tangential direction. |



FI Gs. "9A and 9B show waveforns duri ng the.operation of the apparatus shown

in FIG 8. FIG 9A shows the waveformof the mrror area signal output
fromthe mrror area signal generator 8612FIG 9B shows the wavefldrfl by 205
third enable signal (enable 3). According to the present invention, it is

possi ble to use ther&JSh pul | signal RF_pp, the sumsignals V1 and V2 of
the radial pair EIGarfA and Qﬁjmmngbfdﬁmnd% (Sk%rﬁﬁér'l B?tﬁ{gpﬁ%y error

e.syncnroneus

since the Mgl cted t he bal ance val ue
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signal RF sumis.used, it is possible t 0 conpen
t angent i al € le signabfenables3).11 i s a graph showi ng the rel ati onshi p between

the radial tilta aI ance vaI ue Kin the nethod and apparat us
according to the&g?%f}s]gﬁ? 1R PERENG vention.df & passiblerie userthe pushi-pulksignal

denot &RF gpp, tthé tsurps d bal | K.
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o B%ﬁea thenperyoaromsrsincegthieosefqu airiontis Hetdicted By e bE'ﬂﬁw%r ille

sum and t

mar ked W o wh t he su nal RF sum and the balance
val ue accor |ng tor@aﬁﬁggﬂag j’%%@wem e@ﬁ@@ﬁ“ﬁ&rﬂtﬁcﬁlgnalml’s_pmlsows a
case wher asedieit [pupdesibie lto TofphsHe fop t,\g;}mrm tﬁ&ga(ﬂgt\@p%&@\éal 0 { 91?11'@?8 usL ?

Equation 2. agR sed. The raph mar ked
pul | si gnSiON E *émdStus bitismpossibial toecomoarisate Gort it ﬁqhgttgﬁge,q{,aqre used.

As shown ek 11, the radial tilt is best described by the case nmarked
with ~ where the push-pull signal RF_pp and the bal ance val ue according to

Equat ion | areFIGed. isEgraphSsh USh RF_pp
and the Rhal ance val u'g ag::ordl r?gﬁ{'% Equa!%?%%%@‘???g&%& cﬁ%’lstgt ‘gﬂlﬁ for
descri bi ﬁ@'?’?‘f? yalge & in metmeﬂ'twdrmid)appanatus ac@ﬂamgbﬂoethb%régéﬁ[f im/?ﬁtlérhe tilt

si gnal

%I; Toge \Iélqgtﬁ?ﬁﬁgﬂgéjh 4@%’% ﬁtﬁn‘?‘%% rf"giaéf'lt aﬁﬁﬁsggrubtheﬁe&ﬁmé&])det rack and
t he denotes balance values K. In FIG. 11, the graph marked with A shows a case
~ where the sum signal RF_sum and the balance value according to Equation 1 are
used. The graph marked with W shows a case where the sum signal RF_sum and
the balance value according to Equation 2 are used. The graph marked with ®
shows a case where the push-puil signal RF_pp and the balance value according
to Equation 2 are used. The graph marked with B shows a case where the push-
| pull signal RF_pp and the balance value according to Equation 1 are used.
As shown in FIG. 11, the radial tilt is best described by the case marked
with M where the push-pu!l signal RF_pp and the balance value according to
Equatlon 1 are used. The case marked with ® where the push-pull signal RF_pp
and the balance value according to Equatton 2 are used is also useful for
describing the radial tilt.
Therefore, it is possible to determine the tiit by the values according to
Equations 1 and 2 using the push-pull signal RF_pp.
FIG. 12 is a graph showing the relationship between the détrack and the
balance value K in the method and apparatus according to the present invention.
In FIG. 12, the horizontal axis denotes the amount of the detrack. The vertical
axis denotes the balance value K. In FIG. 1 2, the graph marked with A shows a
- case where the sum signal RF_sum and the balance value according to Equation



bal ance value K in the nethod and apparatus according to the present
invention. In FIG 12, the horizontal axis denotes the anmount of the
detrack. The vertical axis denotes thegsbal ance value K. In FIG18211V2005
graph marked with A shows a case where the sumsignal RF sum and the

bal ance val ue according to Equation 13 15/11/2005 1 are used. The graph

mar ked wi L.anal -sum and_t he hal ance
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Equation 2 _gre u%&% The graph marked wth M shows a case where the
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1 i s nostwherefthetmushipulk signaleRF apk andthe GaiioerRille dc¥brihgltoBhGhticthevs t he

case where ths push-pul | signal RF_pp and the bal ance val'ue according to
Equat i on eiusCloast affected by the detrack. Therefore, it is possible to

determ ne the adeg ; hes v o | $0, Eauation | or 2 usjng the
sum si gnal RF - si%ggms(&'ofmzﬁ tﬁlﬁtbg?@%r%ag‘ﬂ@ fZWHP %@“ﬁo@?i TASE WBShost
ef f ect i vifg sumt sighakt RE_sumtamd thef balahde wéilae ddeording fo Bubtish ans!m&Et_pp and
t he bal an ccording_t Equation 1 are used. The quality of the

servo er Pﬁg‘:t\éalg#)’gtha firack. gzﬁgﬂm magked with M whigh showndhe ¢ase whetet he
Conl ot 0 SRR g, MOVl g T8 R,

signal is not restricted e,

t he PI D affedted biystheidetiankl t to stably nanage. the servo. Therefore, in the
di sk, the val.rﬁ 1= is, _gref e_BFny managed to maintain a prescribed |evel.
Accordingly, |RerEfRrepitispassiblefpedternine thedetragk Justhevalveaaccordingtaie K,
be restpg gl | i Br ired to normally reproduce the
Pl D V\henE%@étgﬁia?lg’é’r‘z(gué%Eﬁ%§'8¥ﬁi%f|dﬁ?' 8F3§&l(')j' is given. Also, the allowance
range of the As abawn in FiGs. 11 and 12, it is possible to most effectively detect the

- amount of tilt when the push-pull signal RF_pp and the balance value according to
Equation 1 are used.

The quality of the servo error signal varies according to the quality of the
disk and the conditions of the system. However, when the value of the servo error
signal is not restricted to some degree, it is not possible to recognize the PID or it
is difficult to stably manage the servo. Therefore, in the disk, the value K, is
preferably managed to maintain a prescribed level.

Accordingly, in the present invention, it is suggested that the value K, be
restricted to +0.1. This value is required to normally reproduce the PID when a
.standard amount of tilt +£0.35 ° is given. Also, the allowance range of the track
control is considered.

Also, it is necessary to restrict the value K, to no more than a predetermined
value to precisely control the servo in the apparatus for reproducing data from the
disk. When the quality of the servo is not strictly managed when the data is
reproduced, it is not possible to obtain the PID information.

Therefore, in the present invention, it is suggested that the value K, be
restricted to 0.1 in the servo operation of the reproducing apparatus.



control i's considered. Also, it is necessary to restrict the value Kt to no
nore than a predeterm ned value to precisely control the servo in the
apparatus for reproducing data from thel4di sk. Wen the qualityl&/1h£€2005
servo is not strictly managed when the data is reproduced, it is not
possible to obtain the PID information. Therefore, in the present
invention, it [tds pogsibik Rdcorredtiytdi itf il _ icn the
servo operatio 01? the re rodumyng ngggggﬁgs@%lzfﬁ%‘?lﬁ)@@BEp?%p%gfﬁgossi bl e
to correck® rﬂ&?égﬁtqqt@gtt e-tseswcateeoagytth@ rakethid ot telecting dpesedvberrgrat t er n
for det ecéé&ﬂdihg%stﬁééﬂ §ér‘itqﬁv$%io he method for detecting the servo error

1€ pres n? Inventi o

according to t oIt is possible for the

recor di ng/ r epribéupossiblerfon ties ré‘cdr@inglréb&ddu%ﬁigt aPparilR tosﬁéﬂlg cARttol the

mai ntai n an optinal recordi ng/ reproduci ng state since the apparatus  for
gener at i iFTYRENGdPBaigtaipanoptimal meerlingieproducing. statecsince thenapparatus

correctl St r e of the disk. It is.possible for
t he reco)rfgf ggﬁ?@gﬁ%&ﬂ%%&%gﬁ@? %ﬁﬂ’?f%'g&%'ﬁm §P @'&nﬁ’@é?mt ip¥entQny Gregtly ¢ o
mai nt ai n detects fhe selvo emor diatg/of ¢ @@Kci ng state since it is possible to

strictly manaﬂtgi the | ?ve_l of the servo error signal which is the basis of
controliing tHeSRAssblefor the fgcerding/eepraduging appasatps de sstably control the-

15/ 11/ 20 A | SKe: risl.ng. a data grea divided in :
sectors, gé‘é@ﬁ&g%/& ?)1?& ! aéﬁ%éé’ggi‘ipﬁ%ﬁﬁihg&ﬁﬁmﬁc'@ §3 -glgge 'téﬁcﬂﬁ’.ssﬁ?&der
has a fitesstrictparanageltie keebotithearsies oM gridl WhiEI SO EBRdig oflevi at e from
a center of tlm%%br;pack in oPposi te directions, and the first header and the

second hEXHES satyoday the disk acgouding o sl peesend iinwesitionof  t he sect ors
are recorded and synchronous signal areas in which synchronous signals for
detecting the address signals recorded in the address areas are



10 recorded; wherein a first magnitude of the synchronous clock signal:
detected from the first header is Ivfol and a. second magni tude of the
synchronous cl ock signal detected fromthe second header is |vil&/11A2005
di sk conprises pits corresponding to the synchronous signals of the first
and second headers so that a ratio of the 15 first nmagnitude Ivfol to the
second magni tude Ivfo3 has a predeterm ned restricted value. 2. The disk
of claiml1, wamremg the magnitude ratio is no nore than 0: 1. 20 3. The
disk of claim:1, wherein the magnitude ratio is determned to be (lvfo

I -1vfo3)/lo, mherein lo is. a magnitude. of a mrror signal. 4. The disk of

claim 2, wherein thedidd &8k ﬁg]ﬁlg-second magni t udes I vifal and |vfo3 are
det ect ed. by a photodetector having radial pairs:: of detecting. elements,
25 from a_ subt r ac®idGH egsividedrnigsegtors. gach seqt 'éﬁs a beades coNPE%iad @8t ect i ng

elenents. &. Zbgreds,Skach hEhddr MR 2VISf Beladr8nd I SbochBInaRRPUhiER Wbt Udes

Ivfol and |vfo3 are detected by a photodetector having radi al Ralrs of
det ecting el effertded to deyatefromy meenigh af themacgmw:aﬁosmélmca@nwar@at edirdf the

detecting el eRgsied and®hdsechn8 Hdhadr Hgvegdéﬁtégs?are Bich hdield SghaRy# Second

magni tudes lvfol and 1vfo3 are detect y a photodetector having radial
pairs of det b Sestass afms FRcerdeds ansheynchinmona sidngharsag imwhighpyynehranges r adi al

pairs of the éi@rﬁeﬂ@tfdgmaetebtﬁﬁembsad&éésléibﬁﬁg5re&&ded in tﬁé‘%déﬁeék fbasl@bm 3,

wherein the first and second magnitudes Ivfol and ivfo3 are detected by a
phot odet &€t oreR#Ptg radial pairs of detecting el enents, froma sum si.gnal

RE_sum of the radighertild frsfagdfiteeldiife SliiRdHobs cﬁ;cﬁsngﬁap&é&teﬁqm' si ng:

a data area dh\“ ded into sectors, each sector has a header conprising an
addr ess, eacHh®E5tBpades s hfoliandia sroapd magnilude efdbe sYndhegup clogkisignahr e

[ ﬁg 0 ][ ??gt 10 ARWEbhAR SedtRlHREd& is W13, kK disR c%ﬁ@s%stpﬁts%ﬁégéérﬁiﬁg wher e
to the synchronous sngnafs of the first and second headers so that a ratio of the
15 first magnitude Wfol to the second magnitude ivfo3 has a predetermined
restricted value. |

2. The disk of ctaim 1, wherein the magnitude ratio is no more than +0.1.

20 3. The disk of claim 1, wherein the magnitude ratio is determined to be
(Ivfo1-ivfa3)/lo, wherein lo is a magnitude. of a mirror signal.

4. The: disk of claim 2, wherein the first and second magnitudes Ivfol and
ivfo3 are detected by a phetodeteétor having radial pairs. of detecting: elements,
25 from a subtraction signal RF_pp of the radial pairs of the detecting elements.

5. The disk of claim 2, wherein the first and second magnitudes ivfo1 and
Ivfo3 are detected by a photodetector having radial pairs of detecting elements,
from a sum signal RF_sum of the radial pairs of the detecting elements.

30 '
6. The disk of claim 3, wherein the first and second maghnitudes ivfo1 and
Ivfo3 are detected by a photodetector having radial pairs of detecting elements,
from a subtraction signal RF_pp of the radial pairs of the detecting elements.



and_second headers. have address areas and synchronous signal areas; and 10
wherein the di sk conprises pits -corresponding to synchronous signals of

the first and second headers so that a ratio of a first magnitudel5211/2005
corresponding to the first header, to a second nmagnitude 12, correspondi ng
to the second header, has a predeterm ned restricted value. 15 9. The disk
of claim8, wherein the first magnitude 116of. a first synchronous clock
signal is detected ftisdishef daimst, whessiethe 1Mst gHdesatofitt nfdgnitiidisT @1 aMeer ei n

t he second magn nchr onous. mock signal is. detected
fromthe secondvﬁgggeeé.&?g%d%fifﬁ'ﬁdgg%elté Oro'?avﬁgariaﬁiaé!’a'ﬁﬁw%fr‘gﬂt?fmﬂﬂé*!qm%m!ﬁst ude
ratio i s no nof@M AsHMISiENE! RF18um of teeadialgiairsof 6b@timgblembasei n the
magnitude ratio is determned to be (11 -12)/lo, where to is a. magnitude
of a mrror _signal 13. A disk, conprising: a data area divided into

sectors, eath gectof\m%lscampﬁaiagter conprising an address, each header has
first header and a - ich are recorded to deviate froma
center of a track i%Q%B%%rglgﬁi‘ﬂ%{d’rrg@ﬁeg%s’,%P@?an heades gempriging st ond

headers have addfiresy; eacbabeaded rmsna Mirstnhetics i GiIch UcBAG hedlS: \mﬁ§ﬁiarp?t he -
i ’ and

di sk i ncludes gj i to synchronous signals of the firs
second header siyg gﬁeﬁg‘é Bgﬁgt%&%g? gf:e Aleg ¥€%{;a‘%d@ RPPRRiE dirggtionscwheredbefisi ng t o
the first head®d SQCQNQheedﬁmbamgddrésmeieand@iﬁcﬁﬁﬂgﬂgEiggaité?east'%ﬁ second
header, cofyr esponds,{s @%ﬁﬁgﬂ% of. se%o radial tilt. 35 15/11 2805. 17
14. The disk of claim 13, "wher &PRPIRE Rilsgiaresernding fosynshraaeus signalsiot o be
(11-12) 110, wibeelith and senamghitcadersoto athat 14 oatis| 8N& first ABgniie di sk of
claim 13, wherg} il econd magni tydes 11 and 12 °5 are detected
by Ea phot odet ect g?ﬁdﬁg{/r{gn{"st?'ﬁg?%l“se%éﬁr o 99&@?‘36@%%“@ Erneptrespanding to

: the second header, has a predetermined restricted value.

15 9. The disk of claim 8, wherein the first magnitude {1 of a first synchronous ,
clock signal is detected from the first header. |

10. The disk of claim 8, wherein the second magnitude 12 of a second
synchronous clock signal is detected from the second header.

20
11. The disk of claim 8, wherein the magnitude ratio is no more than +0.1.
12. - The disk of claim 8, wherein the magnitude ratio is determined to be @1-
12)f1o, where lo is a.magnitude of a mirror signal. '
25

13. A dis_k, comprising:

| ~ adata area divided into sectors, each sector has a header comprising an
address, each header has first header and a second header, which are recorded
| to deviate from a center of a track in opposite directions, where the first aﬁd

30  second headers-_ have address areas and synchronous signal areas; and |

wherein the disk inciudes pits corresponding to synchronous signals of
the first and second headers so that a ratio of a. first maghitude n,
corresponding to the first header, to a second magnitude 12, coneéponding to

the second header, corresponds to an amount of servo radial filt.
35 |



a subtraction signal RF pp of the radial pairs of the detecting el enents.
16. The disk of claim 13, wherein the first and second magni tudes 11 and 12
are detected by a photodetector having radial pairs of detectind5elleh®R095
from 10 a sumsignal RF_sumof the radial pairs of the detecting elenents:
17. A disk, conprising: a data area divided into sectors, each sector has a
header conprising an address, each header has a first header and a second
header, which1dre The disk @f dtxint 18, dehdréihe the MBYANRIRTARY isetedmidedal ben
opposi te di regltli_igﬂls,gnher ei.n the first and second headers have address
areas and synéHrofGu¥NeiS Rk 2 gRgaitide ofamigREsigNgl- ¢ he di sk i ncl udes pits

correspondi ng to synchronous signals of the first and second headers so
that a ratio é a E_hrsali m%g:g‘%ijtuge ﬁl, .20 corresponding to_the first header,
to a second ni t 188 95 of EipelSp whateiythedirstand sesens massiliedes 11 @FrRsponds

to an amount afe detested B§ta GidtodetdotorMRind fBliaPpaifd &f dBtddling WRGhEHIE iR
/1o, where to, is. a. magnitude

magni tude ratiq !'as (}et erm{}%ﬂé}o be (11- 12) , g

of a mirror sf§Hafactisg sigga Rpfde sdiad pairshofthe djeeting elemretsii rst and

second magni tudes 11 and 12 are detected by. a photodetector having radial
nal RF _pp of the

pairs of deteéing el e ts, from a subtraction si .
radial pairs ﬁ "t h-gh‘?:lgisgeé’? PR dBewasreig the firsh @nd seeony awrgeitudes 41 and 12
wherei n the faresfeteutst b agmataRGtd Wetg adianshirs 2f @[&t&ﬁ&fbﬁ%eﬁﬁk, Bpond

phot odet ect or_ havi n lal pairs of detecting el ements,” from a sum signal
RF sum of]%t heét ?‘é{ﬂi%%‘*{ %&%ﬂ 8‘?"‘? Freiz] aiss of thg defestiagelementBSTRACT DI SK FOR

MAI NTAI NI NG THE QUALI TY OF SERVO ERROR SI GNAL. The disk in which a
recordi ng areg is{_cgi.vj(ded i nfo sectors, each sector has a header for
notifying. an'addred€X COMPUSE: has a first header and a second

a data area divided into sectors, each sector has a header comprising an
address, each header has a first header and a second header, which are
15  recorded to deviate from a center of a track in opposite directions, wherein the
first and second headers have address areas and synchrorious signal areas;
and
wherein the disk inciudes pits corresponding to synchronous signals of
the first and second headers so that a ratio of a first magnitude M,
20  corresponding to the first header, fo a second magnitude 12, correspbnding fo
the secand header, comresponds to an amount of servo detract.

18. - The disk of claim 17, wherein'the‘magnitude.rratio is determined to. be (11-
12)/lo, where lo is a magnitude of a mirror signal. | ' '
25
19. The disk of claim 17, wherein the first and second magnitudes 11 and 12
are detected by a photodetector having radial pairs of detecting elements, from

a subtraction signal RF_pp of the radial pairs of the detecting elements.

30 20 The disk of claim 17, wherein the first and second magnitudes 11 and 12
are detected by a photodetector having radial pairs of detecting elements, from
~a sum signal RF_sum of the radial pairs of the detecting elements.



header .which are recorded to deviate fromthe center of the track in
opposite directions, and.the first header and the second header have
' whi ch the addresses of sectors are recorded and.5/11/2005

address areas in

synchronous signal areas in which synchronous signals for detecting the

address signals recorded in the address area are recorded, includes a
gener ak8i ng a reproduci ng si gnal

r epr oduci ng si erator for
i ncl udi ng sum &%g’hﬁ‘\g: V1l and V2 of radial pairs, a sumsignal RF-sum and
reflected fromthe disk, a

a push-pull signal RF_pp froman optical signa
a header area signal including a header

header area deb gr f or eneratln
ESB{ ﬁ'@MT Mqldl‘Yf%BERh@ ERBOFOSIBNALY si gnal

area fromthe
generator, a first synchronous signal |evel detector for receiving the
generator and detecting the nmagnitude

out put of t Mrpgum ng signal
| vfol of a-syn g ﬂé“‘é’!“ﬁhﬁl"emﬁdlﬂgl@réa I‘Ssdlwldeddam skeptdnele‘ag:h sey:mhfa@ru zed
t ect or

h' the headss: dof
with' the headesader & ﬁétﬂmd ahCafided J hé eli'mea 5.4 {ﬁt Beqtﬁ ﬁtab&pc?ﬁd t he

I'evel det eét

second synchrqgno si gnal
r eproduci ng sﬁ{fﬁ Waich 318 secasden tiéﬂe-,\cate rfg:m t!‘meomtgmat theetrdckfin dppbsite

synchronous 5'%“0#5”3&@%&%&9“?&1@% th %eg§¢§g?%%en§@yonl é?edssgﬁégs éphe

recel ve rom t

header area si,gnal
bal ance cal cul ‘ES'rthPcﬁdd"%?éPélﬂfé?ﬁﬁ@ arhe”ewﬂem-ed(ﬁyntﬁrendimﬁau@edé/frpl of

der ot o and 1pgngber 908 PR EL Bind e R AP FRSeP e o o
by the sec ond? @'ﬁéﬁr%'ﬁﬁugre deepided, includes det reptamlucing| €ignél  generator for
generating a reproducing signal including sum signals V1 and V2 of radial pairs,
a sum signal RF-sum. and a push-pult signal RF_pp from an optical signal
reﬂected- from the disk, a header area detector for generating a header area
15 signal including a header area from the reproducing signal received from the
reproducing signal generator, a first synchronous signal level detectar for
| receiving the output of the reproducing signal generator and detecting the
magnitude ivfol ‘of a synchronous signal in the first header by being
_ synchronized with’ the header area signal received from the header area
20  detector, a second synchronous: signal level detector for receiving the output of
the reproducing signal generator and detecting the magnitude Wfo3 of a
synchronous signal in the second header by being synchronized with the header
area. s_ignai: received from the header area detector, and a balance catculétor for
calculating: the balance of the magnitude Ivfo1 of the first synchronous: seigﬂal:
25 3 detected by the first synchronous signal level detector and the magﬁitﬁde—hrfoﬁ
of the second synchronous signal detected by the second synchronous signal
level detector.

FIG. 6



