21 N OV 2003 1 A METHOD FOR RECORDI NG REPRODUCI NG | NFORMATI ON AND AN
APPARATUS FOR RI DI NG | NFORMATI ON BACKGROUND OF THE | NVENTI ON The presZa?]MV 2003
invention relates to an information recording and reproduci ng method and

an information recording and reproduei hg-apparatus using 5 an information
recordi ng nmedi um on which information can be recorded by applying an

energy beam In particular, the present invention relates to an

i nformation recording and re duci ng. e Ldi angenent
and structurémgaﬁemm%‘%o “rec W@ﬁ‘gﬂs@gm a degree
of freedom and i npl eneriORBERORPIING HEPRGDUSTING cREOBMATIONar k. ar r angenent

nmet hods on substrates having the sane format, and an information recording
and reproduci ng apparatus for inplenenting the plurality of recording 15
mar k arrangenent net hods. A recording nmedium call ed DVD- RAM (hereafter
referred t BASKOHRUNRAMDFhaIHB [N¥ENEIONat it has a sector structure
having a pre-pit ID, aland and a groove formng a recording track are
wobbl ed, and a 20 recrhidi pgefdehtl hassebesotdesdlwrdatadiahd storing user
data, a buffer and a guard preceding a data field, a VFOfield, and a
guard and aidh8bteratf 0bhovwierd tdengdatamd f + ebd.o dibei hyf ertshogquands,amnd VFO
field have been introduced in keeping with the sector structurization 25
and i nsuranpef ot mamer o+ €cbiriding and reproducing apparatus using

5 an information recording medium on which information
can be recorded by applying an energy beam. 1In
particular, the present invention relates to an
information recording and reproducing method of
providing the arrangement and structure of a seguence

10 of recording marks in a sector with a degree of freedom
and implementing a plurality of recording mark
arrangement methods on substrates having the same
format, and an information recording and reproducing
apparatus for implementing the plurality of recording

15 mark arrangement methods.

A recording medium called DVD-RAM (hereafter
referred to as DVD-RAM) has a feature that it has a
sector structure having a pre-pit ID, a land and a
groove forming a recording track are wobbled, and a

20 recording field has, besides the data field storing
user data, a buffer and a guard preceding a data field,
a VFQ field, and a guard and a buffer following the data
field. The buffers, guards, and VFO field have been
introduced in keeping with the sector structurization

25 and insurance of overwrite life.



21 Nov 2003 2 On the other hand, on a recording nmedium called DVD-R 2.1 NOV 2003
(hereafter referred to as DVD-R) , a groove formng a recording track is
wobbl ed, and | and pre- pits are arranged periodically on a land. Froma 5
wobbl i ng signal of the groove and a |land pre-pit detection signal, the
period of wobbling is found with high-pZeeision and the timng at the tine
of recording is determned by referring to the period. The buffers,
guards, and VFO field as in the DVD-RAM are not present. 10 Al though both
the DVD- RAM and the DR REBfe Ote¥abREDVRD ghaiehayvdiewd imedyudi f f er ent
substrate forpats and physical formats. Because of a difference in use
target val u€ahded QVPr& éhes st peEsT8fertedto pSWPVDI-RY, . Ehare@dwe
rationality in that different_ 15 formats are used for the DVD-RAM and the
DVD-R  HowdR¥M1fige & ckEBF QLY HhdtE@sToduei WebipiRd at 88 chekaBd g &ope
with different techniques for respective formats. There is inconveni ence
that in a r&otdi AFS ahar rBFESHURE RS C&lifad bl ¥s odopt nhawc-h ditgmoae of the
20 formats a disk having the other of the formats cannot. be utilized. Wen
the drive cofRRPWMIY otenfdr feft sthecghnovat o o tarddmxe-Bitucture is
caused. SUWARY COF THE | NVENTI ON An obj ect of the present invention is to
make 25 it R5EFBLON § igabot RheneepipRaM Wpkb kirgots Eeunst widhind t he
DVD-R type sector structure freely and properl % on the sane substrate
format as odofEigprecision and the timing at the time of recording

is determined by referring to the period. The buffers,

guards, and VFO field as in the DVD-RAM are not present.

10 Although both the DVD-RAM and the DVD-R are
writable DVDs, they have entirely different substrate
formats and physical formats. Because of a difference
in use target value and a difference in possibility of
rewriting, there is rationality in that different

15 formats are used for the DVD-RAM and the DVD-R.
However,thereéordingandreproducingapparatusneeds
to cope with different technigues for resbective
formats. There is inconvenience that in a recording
and reproducing apparatus coping with only one of the

20 formats a disk having the other of the formats cannot
be utilized. When the drive copes with both formats,

complication of the drive structure is caused.

SUMMARY OF THE INVENTION
An object of the present invention is to make
25 it possible to use both the DVD-RAM type sector
structure and the DVD-R type sector structure freely

and properly on the same substrate format as coccasion



21 NOV 200 - 3 demands and hol d down the conplication of the drive 21 NGV 2003
structure to the mninum Furthernore, the present invention is capable of
making it possible to use a pertinent sector 5 structure nore sinply and
selectively and mnimzing the conplication of the structure of the
recording and reproducing apparatus. “Therefore, another object of the
present inventionis to forma highly reliable recording and 10

repr oduci ng ar at us. .ahove descri bed prohl ens, can be sol ved by wusing
the fol | ow ﬁggfﬁi?gﬁnﬁf}%nhﬁf’i%ori‘f% & 9%‘5?&&&&%0%P%o§h%nérlve
I nformation recorggg%tgﬂg c eproduci ng apparatus. 15 (1) An information

i

recordi ng arfd TP Hotf + /i ch i nformation is recorded by
irradiating a recordkgg;track on a recordi ng nediumw.th an energﬁiabeam

and thereby forming r Rk FhB LS HOR hett BR1 LSO dFngRRA

reproduci ng t hod.20 i.ncl uding.the %teps of : wobbljing or deformng the

recor di ng trozrgkm th% I cBBEE J;%d PeM; @ Bgﬁé:rla‘ﬂgﬂé £9%€E8Fding cl ock

Fecor ding R CHERerR Tt LRE a1 PO AR hY PR SREZSRA th t he

per i od of ¢ e SIS L BB To b HerTet PAG hfe Vot "o GERSPRRAFEN and a
reproducing apparatus.

Therefore, another object of the present
invention is to form a highly reliable recording and

10 reproducing apparatus.

The above described problems can be solved by
using the following information recording and
reproducing method, and information recording and
reproducing apparatus.

15 (1) An information recording and reproducing
method in which information is recorded by irradiating
a recording track on a recording medium with an energy
beam and thereby forming recording marks, the
information recording and reproducing method

20 including the steps of: wobbling or deforming the
recording track with a predetermined period;
generating a recording clock from a signal obtained by
detecting the wobble or deformation of the recording
track; generating the recording marks in synchronism

25 with the recording clock; and setting a conversion
multiplying factor between a period of the signal

obtained by detecting the wobble or deformation and a

period of the recording clock, based on pre-recorded



period of the recording clock, based on pre-recorded 21 NOV 2003 4 71 NOV 7003
I nformation of control data on the recording nedium (2) An information
recordi ng and reproduci ng apparatus including: an energy beam generator; a
power adjusting nmechanismfor adjusting a power |evel of an 5 energy beam
generated by the energy beam generators 4 -hol di ng nechani sm capabl e of

hol ding a recording nmedium a noving nmechanismfor irradiating the
recording mediyumwi th the energy beam.and rel atively noving the energy

beamwith r REMAL 1R PECEPHTL LodfER (R e BegerskiRy PSA1MR ecti ng
an energy beam reflected or transmtted in the information recording and
reproduci ng appar at us, (% i ot AETEEAR dre § AE A 1Tt 3R FFEREIRHAS ng
wobbl ed or defornmed wth ajﬂégr,edeterrn' ned period, the wobble or deformation
of the 15 r &P AGYT 2AE e hG9de PEERE HHE KL AP SIERC YL T GnP O¥isghal
supplied fromthe_ener beam detector, _a recording clock being generated
froma si gnﬁrgb%?ﬁﬁﬁgd%y%hﬂaﬁéﬁ iTRF 13RI RSEBNE & RRYSF mbEvEd, Fother

| evel of_ the energ% beam bei ngﬁ%[aa ed.in ej%nchro ismwith 20 the

recor di ng CITRETK PEATLASTRE AGES FX I TRE ISREERY BEARSFRFRLOdd & t he
si gnal obtain by detectin the wobhle o efoyf,ati on and a_period of the
recor di ng &Q?ﬂ‘alﬁgi Hbe‘é%?ngégboc%ﬂagaéa- r%%og&‘c}d{ iTH o MBS Dt 9cont r ol
data on the re ordi_n%Dmadi um_ 25 Unlike thf DVD- R tgge sector structure, it
is necessamFTh e DR RANF: YIeCRBELG™ stPhcddi @ fpating the

recording medium with the energy beam and relatively
moving the energy beam with respect to the recording
10 medium; and a detector for detecting an energy beam
reflected or transmitted in the information recording
and reproducing apparatus, a recording track on the
recording medium being wobbled or deformed with a
predetermined period, the wobble or deformation of the
15 recording track being detected based upon a detection
signal supplied from the energy beam detector, a
recording clock being generated from a signal obtained
by detecting the wobble or deformation, a power level
of the energy beam being changed in synchronism with
20 the recording clock, a conversion multiplying factor
between a period of the signal obtained by detecting
the wobble or deformation and a period of the recording
clock being set based on pre-recorded information of
contreol data on the recording medium.
25 Unlike the DVD-R type sector structure, it is
necessary in the DVD-RAM type sector structure to
provide the buffers, guards, and VFO portion before and

after the user data field. As compared with the DVD-R,



provi de the buffers, guards, and VFO portion before and after the user? 1 NOV 2003
data field. As conpared with the DVD-R, 2 1 NOV 2003 - 5 therefore, the

total nunber of channel bits in a single sector is larger in the DVD RAM

By making the total nunber of channel bits witten into a single sector

vari able, therefore, it becones basicdt I%/ Ppossible to 5 support both the

DVD-R type recordi ng mark arrangenent and the DVD- RAM type recordi ng mark

t. .Thi i npl t b ' t.he .numh f. di
o ook e T R TRt e AT D T RREY oS by A SEIPAhE DitanEAPELE e
t ot al nb f har bit i t hij t t 1 { [ | e.
Soch an i noRseaSer 18Gaatdd "o e BT R AR RRoheI T e Botain ned
on the basis _of_the . f?(}rhnati n,of _the _r.ecommended nunber .of channel bits
n

per sector FeLHrEEd° REIPec &P U Rg "Fedt TRl beFdre iand 2 9T St REF N4 ds,
L 15 conve/ s P ol 000t 30 0 BELGels (Bgeerlof, o raild g anc
general 1 UpdPEokdlRs. ELOSEHLOT I EL) ol B P A gomiBiD 0
105113 *0ggE L g4 6 QYRR bURS A S50TALDR LBELB AL by e DV
D ear e C0cth Kb rvhidf (i P Uiy RRY' Bhe hOMBY: JP A EXIW © O @
clocks per unit physical length on the recording medium
and making the total number of channel bits within the
10 same sector length variable. Such an increase or
decrease of the number of channel bits is determined
on the basis of the information of the recommended
number of channel bits per sector recorded on the
recording medium beforehand. 1In other words, the
15 conversion multiplying factor between the period of
wobbling and deformation and the period of the
recording clock at the time when generating the
recording clock from the period of the periodic
wobbling and deformation of the recording clock is
20 changed as occasion demands. By doing so, either of
the DVD-R type recording mark arrangement, the DVD-
RAM type recording mark arrangement, and a different
arrangements can be implemented on disks having the
same substrate format.
25 One example of a recording method using such
a plurality of recording mark arranging methods will
now be described. If DVD-R type recording is to be

conducted and a rewritable phase change medium is used



a plurality of recording mark arranging nmethods will now be descri etNOY 2003
DVD-R type recording is to be conducted and a rewitabl e phase change
mediumis used 21 Nov 2003 - 6 as the recording film then generally the
nunber of overwiting becones slightly snmaller, the average recording
mark | ength can be made slightly |onger,6 and sufficient characteristics
can be obtained even on a 5 nmedi um having a poor signal-to-noise ratio.
Therefore, such disks are suitable to_inexpensive disks (home video
recorders adf dtRer r&GRTEaPForfd) L Mni ERedy IePrFaldY | hhumErPeE Cifhes of
overwiting to a snmall value. Furthernore, in the case of DVD-RAM type 10
recordi ng, &VREVELLLOY PeFopesi et tBG tlne $r8adiisdy bRt RV ¢F¥RE€Scan be
provi ded, and consequently a long overwite life s ensured. In addjtion,
since the &RTAGRIPG RYTEhGENT L FRBNPEYIRASI 1 19 8Feky O RIGEng2R& hi gh
signal-to -noise, ratio is needed. Therefore, 15 such disks are suitable to
slightly hi ghtichisSdente ghaspredrid SkECRhcAR fe %]BFPilé}eecit?VeBné’ﬁré’d in
nunber of tiqg€¥of overwiting opticai di sk recording ap%‘ratu es for
conput er SsuBjS&tt @A 13V 1 BErd By S EM ! ~Eom AhBE iRkt CappREH FHAEE 20
Anot her exanpl e of ,a_recording nmethod using a plurality of recordi ng mark
arrangi ng metHdaswsks %%ﬂ/ﬁ@%ﬁ%kf?bé& %%ﬁ%??&ﬁﬁ%%d%Fﬁﬁfvf@@@%&morder
ond out ggkﬂ:ifda;%dg;%;r@gggggnO SO YRS 5007 Al hg Gan, g st el y

limited in number of times of overwriting to a small
value. Furthermore, in the case of DVD-RAM type

10 recording, a guard field for preventing the floating
or the like can be provided, and consequently a long
overwrite life is ensured. In addition, since the
average mark length is slightly short, a medium having
a high signal-to -noise ratio is needed. Therefore,

15 such disks are suitable to slightly high-class
(expensive) disks which are sufficiently ensured in
number of times of overwriting {optical disk recording
apparatuses for computer subjected to rewriting at any
time and other applications).

20 Another example of a recording method using
a plurality of recording mark arranging methods will
now be described. Data recorded in a video recorder
using an optical disk by means of the DVD-R type
recording can be simply read out as it is by a personal

25 computer. Furthermore, data subjected to high-grade
video editing in a personal computer while being
subjected to the DVD-RAM type recording can also be

simply reproduced by a video recorder. Until now as



25 conputer. Furthernore, data subjected to high-grade video editingyiND# 2003
personal conputer while being subjected to the DVD-RAM type recording can

al so be sinply reproduced by a video recorder. Until now as 21 NOV 2003 -

7 well, it has been possible to formsuch a system |If the present

invention is used, however, both the BVD'R type recordi ng and the DVD- RAM
type recording are conducted on disks having the sanme physical format. 5
Ther ef or e, data [ nt_erchanqeabl i ty and drive_ interchangeability can_ be

achi eved at %5t tend telés ROASGR YR rePi BBFE SPGRA BRSBE™-or .

BRI EF DESCRI PTI ON OF THE DRAWNGS Fi g 1is confi uratlon gla ram of a
10 recor di ngua‘ﬁcP]F%ﬁ?B(’fu&Pﬁfra’bbaFai‘ SUSRGw AeWEVe nb]BﬁFHe

present invention; Cb‘?PE Aci 121E are tim di agr ans %t thetlne of
recordi ng sHOWRgT&S bggrr@ﬁ]t of ?h@vﬁ’e%%ﬁt Yﬂﬁ/eﬁ?FSE l1‘?5@‘ DESERI PTI ON
OF THE EMBODI MENTS The pr aent vent.i on be descri hed detail by
referring t &IRELFSISDVRRg Wegd q\%% SgMe %hlﬂﬁé(?l?]m%@?‘@ﬁﬂtof an

i nformati on recording ag reprodu0| ng appar at ys show ag an 20 enbodi nent of
the present THeBRECHE ?ché’b’iﬁ’ﬁﬁgén%a}aéi&ﬁ%t?% 4% 3%t or di ng medi um

100 i s shown, to be. nounted_qn the infornmation recording and re rodu0| ng
appar at us. Pdit ?EESP&Q@EPH&%FP&Q%%‘QRFQH Pr‘}gex‘:rgeme easd, an

a highly reliable system can be formed.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a configuration diagram of a
10 recording and reproducing apparatus showing an
embodiment of the present invention; and
Figs. 2A - 2E are timing diagrams at the time
of recording showing an embodiment of the present

invention.

l5 DESCRIPTION OF THE EMEBODIMENTS
The present invention will be described in
detail by referring to the following embodiments.
FIG. 1 is a block diagram of an information
recording and reproducing apparatus showing an
20 embodiment of the present invention. For the purpose
of description, a recording medium 100 is shown to be
mounted on the information recording and reproducing
apparatus. For recording information, the recording
medium 100 is indispensable. As occasion demands,

25 however, the recording medium 100 is dismounted from



medi um 100 is indi spensable. As occasion demands, 25 however, the recof N0y 203
medi um 100 is dismounted from 21 NOV 2003 8 or nmounted on the information
recordi ng and reproducing apparatus. in Fig. 1, a chucking nechanism 112

is attached to a rotary shaft 111 of a notor 110 which is 5 attached to a
cabi net 108. The chucki ng nechani sm 1¥2 &ol ds the recordi ng nedi um 100. In

ot her words, the chucking nmechanism 112 serves as a hol di ng nechani sm of

t he recordi n%;: medi um 100. Furt{hernore, ,the notor_, 110, the rotary shaft

111, and t h@TRAERTRA PELRAS SFEPFMASLPBr 7T GRSV AN hEERIR SWF L0

relatively nmoving the recording nedium 100 and the energy beam A rail 115
i s attached *PP3TRE&bi net 108. Rail guides 116 guided by the rail 115 are
attached to a case 117. A rectilinear gear 119 is attached to the 15 case
117. A rotary gear 1267 sFJagﬂta&hecFt%hP%é‘lﬁ’eQ:t‘F'PP]ﬁléé}lﬂéaFl@lgks By
conveying the rotation of a rotary nmptor 118 attached to the cabinet 108

to the rot&RFRRrd150, athetedse ShatEohddcPS ReREIHIhdar0 WBLFSN 14l ong

the rail _115. The diirection of the_20 rectilinear_notion is approxinmately
the radids 2di%%cEOnt 82 (P +BEST &i%ﬁg medt firf 1eBK 1A ani say 818t t ached
to the case_ 117 Furtherrmrg, an obj ect Iggs 130 is attached_to the case
117 vi a suspeidonshgrsech %ngé“ﬁsdrjo‘h’g 158 -naMdds YHBRET2B G ®ct theéns 130

novable only._ in t di recgtiops:
%huckfﬁg mec anfsm 112 serves as a holding mechanism

of the recording medium 100. Furthermore, the motor
110, the rotary shaft 111, and the chucking mechanism
10 112 form a movement mechanism for relatively moving the
recording medium 100 and the energy beam.
A rail 115 is attached to the cabinet 108.
Rail guides 116 guided by the rail 115 are attached to
a case 117. A rectilinear gear 119 is attached to the
15 case 117. A rotary gear 120 is attached to the
rectilinear gear 119. By conveying the rotation of a
rotary motor 118 attached to the cabinet 108 to the
rotary gear 120, the case 117 conducts rectilinear
motion along the rail 115. The direction of the
20 rectilinear motion is approximately the radius
direction of the recording medium 100.
Magnets 121 are attached to the case 117.
Furthermore, an object lens 130 is attached to the case
117 via suspensions 123. The suspensions 123 makes the
25 object lens 130 movable only in two directions:
approximately the normal line direction of the
recording face of the recording medium 100 and

approximately the radius direction of the recording



approximately the normal line direction of the recording face of the

recordi ng nmedium 100 and approxinmately the radius direction of th'21 NOV 2003
recording 11 NOV 2003 - 9 nedium 100. Coils 122 are attached to the object

|l ens 130 so as to be approxi mately opposed to the magnets 121. By letting
flow a current through the coils 122, -the object I ens 130 can be noved
through a magnetic 5 effect, in the two directions: approxinmately the

normal line direct] % of the recordi ng face of %he recordin medi um 100
and approxi Mt +9th§ r'adiCL%l]d?r]eﬁi%ﬁ of LEARdIS R di g %ageﬁa 16®S The
rail 115, t ai l gui des 116, the case t1517, t he nggnets 121, the 10
suspensi ons ,SPhB5c4iA LABPPIRF IR ELYe PRRFED 190 i H'aIP&Li i oni ng

the. T ecor it nedbtnl $06.5 Sohf € GhiRIE BFAICas B SLAAL Cah 61 AGLAS 3 Zener gy
15 beam generator,i,s attached to the case 117. _An _ener beamem tted from
the semi condutt oPPP &S %’isp&s%oescaPh&’&Jg‘?}OE?(@olqn’fﬁFg%I EndagBeIAF a beam
T aht ot SF §E5h 18 Hs Guf0 e d96°RS r BPPECLR3b oty ERE FoeBid ng
red um PesSeLREoUg i, obieck | en . 190, of el eoted by the beamepl It ter
oY B Phot ol gt eh LoD, and ROSERIAELLTy B IS I¥LIEL LR8P A Y
the recording medium 100. The rail 115, the rail
guides 116, the case 117, the magnets 121, the
10 suspensions 123, the coils 122, and the cobiject lens
130 form a positioning mechanism for positioning the
energy beam in a predetermined position on the
recording medium 100.
A semiconductor laser 131 serving as an energy
15 beam generator is attached to the case 117. An energy
beam emitted from the semiconductor laser 131 passes
through a collimate lens 132 and a beam splitter 133,
and then passes through the object lens 130. A part
of light emitted from the object lens 130 is reflected
20 by the recording medium, passed through the object lens
130, reflected by the beam splitter 133, and focused
by a detection lens 134. Its light intensity is
detected by a photodetector 135. The photodetector
135 is divided into aplurality of light receiving areas.
25 Light intensities detected by respective light
receiving areas are amplified by an amplifier 152 and

are subjected to calculation. Information (serve

signal) of relative position relation between an



25 Light intensities detected by respective light receiving areas a.rUNDVglm
anplified by an anplifier 152 and are subjected to cal cul ation.
Information (serve signal) of relative position relation between an 7 1
NOV 2003 - 10 optical spot focused by the object Iens 130 and the
recordi ng medi um 100, and an i nformat rohQreadout signal are detected. The
servo signal is sent to a servo controller 151. Furthernore, the readout

signal is 5 sept to a decgder 153. If the recordi ng nedi.um 100 i s nount ed
on the inf&Retfd Fﬁﬁb?d?ﬁ&“ﬁﬁﬂ§r€¥réhﬂ%i%Bjﬁﬁﬁér ¢B8, L aBfe tfucki ng

mechani sm 112 fixes the recordi medj um, 100, then a detector 140 i.s
Totivatod affeeEargnaraion ¢ ol ERchaR Ly EpEmatonehdi Ferorgos gpa
receiving the signal, t$e system controller 150 controls the motor 110
and therebyarro?a‘flg§etcﬁree eco¥6?ng°‘%‘6?uﬁ11?6ba ol Ss S8 afPaidn SEHY Bper
nunber of revolutions. Fu ihernnre, the system controller 150 controls the
fotary motofOREEotd e posi t FHRCRFENEEEE 12751 A 5290 Bpes A 1| O,

Furthermare, the stem control ler. 150 nakes the sem conductor |aser 131
emit |ight. SI%P%dg?ét iao:ae‘fﬂ ersy]é%m control ler 150 activates the servo
controller 151. The %%rv?fgontroller 151 ctiva#$s.the rotary 20 t or
118. The servo controlifeFBMBF IR LRGP E IR - ERY 1R IBRYR OToitE 122

and thereby .positions a he. object lens 130 in a

f t f db
oredet or i nod HEEREESS thif TFATASEH dING RERFATUOBIT abparatus, an

the chucking mechanism 112 fixes the recording medium
100, then a detector 140 is activated and its signal
10 1is sent to a system controller 150. Upon receiving the
signal, the system controller 150 controls the motor
110 and thereby rotates the recording medium 100 so as
to attain a proper number of revolutions. Furthermore,
the system controller 150 controls the rotary motor 118
15 and positions the case 117 in a proper position.
Furthermore, the system controller 150 makes the
semiconductor laser 131 emit light. In addition, the
system controller 150 activates the servo controller
151. The servo controller 151 activates the rotary
20 motor 118. The servo controller 151 lets flow a
current through the coils 122 and thereby positions a
focus spot formed by the object lens 130 in a
predetermined position on the recording medium 100.
Subsegquently, the servo controller 151 sends a signal
25 to the system controller 150 tonotify it that the focus
spot has been formed on the recording medium 100. The
system controller 150 gives an order to the decoder 153

to decode a signal read out. If a track to be subjected



Subsequently, the servo controller 151 sends a signal 25 to the systemq Noy 2003
controller 150 to notify it that the focus spot has been forned on the
recordi ng medi um 100 . The systemcontroller 150 gives an order to the
decoder 153 to decode a signal read out. if a track to be subjected 21 NOV
2003 - 11 to readout is not an informatton track in a control data zone,
then the systemcontroller 150 gives an order to the servo controller 151

t it he f. L I nf ti .t K i t t I
ot a zone B o Srdl £F ot R ap b b et bR A RROPERS S gatd
controller 150 reads in%grnati n fron1 he infoEﬂﬁﬁion track of thg con;rol
data zone, &TFFeadd®ButSi ﬁV@rErﬁiPl%%n F o4 Liekgi ) HhEEPnRARGOTRE D &Sor di ng
d dycing. 10 If ' t. it d nd .i nf t] to b
At ten are Gi% e BYon St P AME T e of PPy i BREFAI: CUNReEoomSin0
th th t troll 150  qi d to th troll 151
e oby A o o F Do S o b BRe e 8 ek o g
di 1Q0. A si | ,obt ai ned th hot.od t 35 i lified by th
ol 11 o0 185 3 98120 BIEE aNokiae BORR S0 ha S hnr B et
' it 171. The t Kk i odi bbl i def ti, Thi s, iod i
et oot ed by SHEETODBAE 130 FARET | CREORRAN o371 TSP I Eheb) e
e vac! B ER, B 4 o Bl B phecotiaLiatho shape change

information of a medium concerning the recording and
reproducing.
10 If an information write order and information
to be written are given by a high rank controller via
an input connector 159, then the system controller 150
gives an order to the servo controller 151 and thereby
positions the focus spot on a proper track on the
15 recording medium 100. A signal obtained by the
photodetector 135 is amplified by the amplifier 152.
The amplified signal is conveyed to a wobble detection
circuit 171. The track has periodic wobbling or
deformation. This period is detected by the wobble
20 detection circuit 171. What detected by the wobble
detection circuit is wobbling of a recording track, a
shape change of grooves periodically formed in the time
sequence readout direction of a recording track,
pre-pits periodically formed in the time seguence
25 readout direction of a recording track, or a
combination of them. The period signal detected by the
wobble detection circuit 171 is converted in period

(frequency} by a frequency conversion circuit 172 to



sequence readout direction of a recording track, pre-pits periodically21NUv2W3
formed in the tinme sequence 25 readout direction of a recording track, or

a conbination of them The period signal detected by the wobble detection
circuit 171 is converted in period (frggyency) by a frequency conversion

circuit 172 to 21 N OV 2003 - 12 become a recordi ng and reproduci ng cl ock
fundamental wave. As for the conversion nultiplying factor of the
frequency conversion circuit .,172, a.conversjon, multiplying factor

i ndicating VAri8M%ecordetC 51 &I nF SPRATHni BFaf a5k  hanggmanta dat a

zone beforehan I s ,adapt e Information to he witten i s passed through a
si gnal proce“s’%?d’ﬁg cftﬁ'sc%ic’tr iy &?cf“é%ﬁt?é‘ﬁneﬁutb]othpbdﬁng sfiagjﬁ%?rt%griéﬁlﬂ. The

signal converted to the NRZI 10.signal is,conveyed to a pattern generator
circuit 155£r§F8&f?¥ecﬂ§ﬂﬁﬁfﬁ?nr&&ﬁ%ﬁﬁ@ ﬂgéieﬁrﬁﬁ $1PR a sector

I ndicated b .system cqntrol | er 0, the pattern generator circuit 155
arranges a %%’%?grlﬁ%‘&‘fl%g & Yht AT t 5PFe YRR JERGIF 4BE S&ctaR

arrange t recor di rks uf fers_an ther fields) to be annexed
to the Hgsgr %gf’gg"g?agtal%% ggaf: |5‘rne3: GBLLR 83%%3?9591'%% ng
mar ks (bufferg d q}h r fields) to be annexed to the user data area so as
to follomlr%, §§85%0 tetes a sequence of patterns of 20 recordi ng mark

arrangenent in the sector. The pattern. generator circuit 155 js supplied
with the recording Gt drmation To be"written 1Is passed through

a signal processing circuit 161 and converted to a NRZI
signal therein. The signal converted to the NRZI
10 signal is conveyed to a pattern generator circuit 155.
Along the method of recording mark arrangement in a
sector indicated by the system controller 150, the
pattern generator circuit 155 arranges a pattern of a
user data area to be recorded in the sector, arrangement
15 of recording marks (buffers and other fields) to be
annexed to the user data area so as to precede it, and
arrangement of recording marks (buffers and other
fields) to be annexed to the user data area so as to
follow it, and completes a sequence of patterns of
20 recording mark arrangement in the sector. The pattern
generator circuit 155 is supplied with the recording
and reproducing fundamental clock generated by the
frequency conversion circuit 172. The pattern
generator circuit 155 sends recording patterns
25 generated thereby one after another to a laser driver
circuit 154 in synchronism with the recording and
reproducing clock. In response to a recording mark

pattern to be written supplied from the pattern



and reproduci ng fundanental clock generated by the frequency convegfLﬂ@g 003
circuit 172. The pattern generator circuit 155 sends recording patt S %
generated thereby one after another to a |laser driver <circuit 154 in
synchronismw th the recording and reproducing clock. In response to a
recording mark pattern to be witten-slipptied fromthe pattern 21 NOV 2003
- 13 generator circuit 155, the laser driver circuit 154 generates wite
pul ses in synchronismw th the recording and reproducing clock generated
by the freQfEHey2ECRVETSTEHG riurt e bpBesestslvae ®dineubtpdiSdes to
the sem conductor laser 131 to drive the sem conductor |aser 131. As a
resul t, the 9&ESF 26RFuciol CRa®PNL ST &R tSYNFBRON N VREhqudreity of
energy emtted fromthe sem conductor laser 131 is tenporally nodul ated
accordi ng t & YR ARG AR oRePE B NG ik RFK TenerRBRE Ry neldPum i s
irradiated with the emtted light via the collimate lens 132 and the

obj ect | ens IERAVRRCY FOANSTLS4ONeEdrhiWytnhr R /i 3n& srards orheheridesor di ng
medium |.n the case where recording marks are fornmed 15 by using an
intensity cRAGEedf tPi gHie wFER LR RRUSt GtechRr 8RAg Ikl it A v alihgt ed as
in DVD-RAMs and, optical magnetic di sks of optical nodul ation type,

i nf or mat i on SERHeCRENGTRK ABF&4 sLitnal Py & Be8Hile W©®rent change of

t he sem conductor | aser 131. This_20 drive current change is in synchronism
with the semiconductor laser 131 emits light, and the gquantity

of energy emitted from the semiconductor laser 131 is
temporally modulated according to the information to
10 be written. The recording medium is irradiated with
the emitted light via the collimate lens 132 and the
object lens 130. As a result, a recording mark is
formed on the recording medium.
In the case where recording marks are formed
15 by using an intensity change of light with which a
recording medium is irradiated as in DVD-RAMs and
optical magnetic disks of optical modulation type,
information to be recorded appears finally as a drive
current change of the semiconductor laser 131. This
20 drive current change is in synchronism with the
recording and reproducing clock fundamental wave.
Furthermore, in the case of optical magnetic disks of
magnetic field modulation type, the drive current of
the semiconductor laser 131 is modulated at a fixed
25 period in synchronism with the recording and
reproducing clock fundamental wave. In addition, the
intensity and direction of the external magnetic field

supplied to the recording medium is changed in



recordi ng and reproduci ng clock fundamental wave. Furthernore, in the Zca¥# 2003
of optical magnetic disks of magnetic field nodul ation type, the drive

current of the sem conductor laser 131 is nodulated at a fixed 25 period

in synchronismwith the recording and reproducing clock fundanental wave.

In addition, the intensity and directidf of the external magnetic field
supplied to the recording nediumis changed in 21 NOV 2003 - 14
synchronismw th.the recordiggé§$d reproduci ng cl.ock fundanmental wave

while it is DEPRGTROMFR Bt Qi hGE LS ot et F R T BeLPEC SRR | n

e obove Sepahbla SR S e R0 e S RE P e o by e wobol
Fepr oduci ng O o5 SAUAEAPaI" DB, FERPT98HbI o perod det ected by the
wobbl e detection circujt 0 171 is used tp control the nunber of
revol utions of the .sﬁquﬁ et ?VﬁllﬁﬁF%bﬁﬁ c&ﬁﬁﬁpiﬁ'aﬁh?ﬁﬁPﬁﬁﬁ%m
Comnect o> 19FF BASERE STa Bk UBR PRPPYS 2664 beshan 15FaerT 1o L REF 15
servo contrqller 151 and there ositions the focus spot on a proper
track on t hgu?%gogﬁi ﬁ&%’ﬂ?ﬁ% %‘@D rAechar’réllg Ght€ iﬁ@ﬁr@ﬂ"c%énﬁhﬁtl@d-'é‘% ect or
135,12 2UPLIA\ ShogBh L0 L {1 Sl dR T STRLLIL S AT, |, gonveyec
recording and reproducing clock fundamental wave, the
wobble period detected by the wobble detection circuit
10 171 is used to control the number of revolutions of the
spindle motor 110 in some cases.

If an information reproduction order is given
by the high rank connector via the input connector 159,
then the system controller 150 gives an order to the

15 servo controller 151 and thereby positions the focus
spot on a proper track on the recording medium 100. A
signal obtained by the photodetector 135 is amplified
by the amplifier 152. The amplified signal is conveyed
to the wobble detection circuit 171 and a slicer 170.

20 The slicer 170 binarizes the reproduced
signal obtained by the amplifier 152.

The track has periodic wobbling or
deformation. This period is detected by the wobble
detection circuit 171. What detected by the wobble

25 detection circuit 171 is wobbling of a recording track,
a shape change of grooves periodically formed in the

time sequence readout direction of a recording track,

pre-pits and/or special recording marks periodically



20 The slicer 170 binarizes the reproduced signal obtained by the anplikOVeny
152. The track has periodic wobbling or deformation. This period is
detected by the wobble detection circuit 171. \Wat detected by the wobble
25 detection circuit 171 is wobbling of}g recording track, a shape change

of grooves periodically forned in the” ne sequence readout direction of a
recording track, pre-pits and/or special recording marks periodically 21

] i pythe i di Q. of
NOV 2003 - hoph@idteh ! Brthe LiLPosequRIce Leadayte U egLian ol o

recording trac or a conbination o erio

e ooy S5 Ee BT AL 1EE b cofPINELs S LT BEIPC (hhediensy by ! he

frequency 5 ‘conversion circuit €CONE a recording an cing

clock Tundanental akRedehoby! fe FHIELS400IY 'tc'{r?:ﬁyjiylpglglﬁa&&% gl the

frequency conversion circul a conversron n facto

i ndi cating valHeehqeyded g@ﬂﬁg&iiqggggﬁﬁg %Opgg%_ in%E@V%c trol data

zone beforehand i s adopted. recor roducl ng

f undanental a@wger@qggaéggéﬁ$éh§75rggu%%a%ﬁgnﬁgggé@rakbgﬂén&72 i's

input to a PLL circurt 17 e PLL circul conducti'ng Sél f-excited

osciIIation:@gpggguggggglg1Ek9gu§gﬁ&aﬂ§nkgﬁ_qgg?EQingsaqﬁ3£e?5ggucing cl ock

fundanental wave. However, the PLL circuit 17 capabl e of "adjusting the

phase rel at i g PE-WEN LR 1 1500F 0hB9F 8RE 18RS PAVRIENG £LQGK fHpdanent al

wave
conversion circuit 172, a conversion multiplying

factor indicating value recorded on the information

10 track in the control data zone beforehand is adopted.
The recording and reproducing clock fundamental wave
generated by the frequency conversion circuit 172 is
input to a PLL circuit 173. The PLL circuit 173 is
conducting self-excited oscillation at the same

15 frequency as the recording and reproducing clock
fundamental wave. However, the PLL circuit 173 is
capable of adjusting the phase relation between the
recording and reproducing clock fundamental wave
supplied from the frequency conversion circuit 172 and

20 the self-excitedwave. The PLL circuit 173 adjusts the
phase of the self-excited wave and generates a
reproducing clock. Thephase adjustment is conducted
so0 that the reproducing clock will be most
satisfactorily synchronized to the binarized

25 reproduced signal supplied from the slicer 170. The
reproducing clock and the binarized reproduced signal
are conveyed to the decoder 153 via the PLL circuit.

Data which have been recorded are decoded.



supplied fromthe frequency conversion circuit 172 and 20 the self-exiih@g
wave. The PLL circuit 173 adjusts the phase of the self-excited wave A 2003
generates a reproducing clock. The phase adjustnment is conducted so that

t he reproducing clock will be nost satH%factorily synchroni zed to the

bi nari zed 25 reproduced signal suppliédfromthe slicer 170. The
reproduci ng clock and the binarized reproduced signal are conveyed to the

d d 153 ' i : ' ; C re
Gocoded. 51 REr LR Ghrn G dye SRERrMNL eI RBE: SRS R PRSI, | ank

controller <wig ap QUIPYMLCRMNECLOEIOG 54N the above described exanple,
the wobble detection signal is subjected to frequency conversion 5 to

generate the recordi ng:@néhée@r}:swéiaas@pfﬁeaugﬁmﬁ%é' W@'W%B%le

reproducing clock is thus obtained. As for the reproduction, theréeis also

concei vabl e de fBERQG Ofs i PRE UUST 8GbLRE: ¢ S8 OJUEL BGy S K:A’dvegisri%:&"”' y
the reproduced signal of recorded 10 data w t hout uUsing the wobble

detecti ors sigghageneTy HCEARS Goddridsny SPn QORI MARLE 10y QPI‘&E&' the
nunber of revolutions of the spindle notor 110 by using 'the wobble period

detected by fuvedwnlbltes deha¢le .on Ticd r ebblr okl i A I bR ¢abadigent _

heretof ore described with reference to Fig. 1, the nunber of channel bits

in the unitolsegined.s mdefyaricald ereBy ochangi 8 ,t heh &PaLEs also
conceivable a method of reproducing the reproducing
c¢lock by using only the reproduced signal of recorded

10 data without using the wobble detection signal.
Furthermore, it is also conceivable to control the
number of revolutions of the spindle motor 110 by using
the wobble period detected by the wobble detection
circuit 171.

15 In the embodiment heretofore described with
reference to Fig. 1, the number of channel bits in the
unit sector is made variable. By changing the number
of channel bits in the unit sector, a recording and
reproducing apparatus which can apply a different

20 recording mark arrangement in the sector to the
recording medium of the same format can be implemented.

Subsequently, a different embodiment of the
present inventionwill be described by referring to Fig.
2. Fig. 2 shows a periodic signal recorded beforehand

25 on é track on which recording marks are to be recorded
and how to take timing of recording by using the
periodic signal. Each of Figs. 2A - 2E shows the

configuration in a sector. The left side shows the



of channel bits in the unit sector, a recording and reproducing apparaqwmv2m3
whi ch can apply a different 20 recording mark arrangenent in the sector to

the recording nediumof the sanme format can be inplenented. Subsequently,

a different enbodi ment of the present invention will be described by

referring to Fig. 2. Fig. 2 shows a perlddic signal recorded beforehand

25 on a track on which recording marks are to be recorded and how to take

timng of regordjng by using the periodic signal. Each of Figs. 2A - 2E
Shows t he | CBRACL TGP T8 CBERoF BeriT TBP( S47gocomots e 83t AcvE2003 -
17 head ofmghsector and the right side shows the tail of the sector. In

Fig. 2A sho a §?ﬁﬁ%?r0btained by reproducing deformations periodically
recorded on a 5 track._There igéaéhgack def armat | on porIioH n a sector
| e

head porti on. Therefor%? Héte Prredl SRENRT gRAIE 3 ¢HePdect or head
The si gnal PR FhPEr Gt arRET At & PRERAY Laatd Vot SEOF R e 20
otonal | FurLbeRmy e, hhgcuoRdl o sLanal, 190 deteding wolbl noof he track
hi s exanpl os BRSO SHLRAS WBBbl | 1501 1< Five CPRRA 16t BovBIKETd The ©
repetition PEEhedy 500l EcddPhddg SEEL L0 SROLLL! Q81BY'd Qg TE, Ot e
and this indicates the sector head portion. The signal
of this portion is hereafter referred to as sector head
10 signal. Furthermore, the wobble signal for detecting
wobbling of the track groove has been formed over the
entire area of the sector. 1In other words, two kinds
of periodic structure are provided in a track for
recording in this example. One of them is wobbling of
15 the track groove, and its repetition period is shorter
than the sector repetition period. The other of them
is deformation of the track groove, and its repetition
period is the same as the sector repetition period.
The period of the wobble signal is subjected
20 to frequency conversion with an appropriate
multiplying factor. As the multiplying factor of the
fregquency conversion, a value recorded on a recording
medium as a recommended value beforehand is adopted,
or it is arbitrarily determined at the time of recording.
25 It 1is important that the frequency conversion
multiplying factor is not fixed, but it can be changed

as occasion demands.



is deformation of the track groove, and its repetition period is the sl 003
as the sector repetition peri.od.. The period of the wobble signal is
subjected 20 to frequency conversion with an appropriate rmultiplying
factor. As the nmultiplying factor of the _frequency conversion, a val ue
recorded on a recording nediumas a reddiniended val ue beforehand is

adopted, or it is arbitrarily determned at the tinme of recording. 25 It

attl . It ) ¢ X
is inportant that thecégeglégr}p%/lsgog\é(}rééfg f%‘%}gljl%&’ggﬁ&)%égrﬁéloi Qgt oy

fixed, but it can be nge occasi on defman

using a certah chiPONPRGY GORMG S 0N, JBU LLPLYBRG AAEHdh: A ifq %5, 00k A

shown in Fig. 2 | S generate romthe wo e sighal 'shown i1n A. By

using this wtgealaoak cdataotl EHLAUEET el Ui D SECLAM 18 r3ipWy N FI .

2C. Here, an initial phase o wite c me ‘generating

the wite ChOCksARNOVAILN JH Oce2BldOm tAGuORDEE clodk 80aM, TeL£T 0. 2A

i
IS made proper so as to always make the "recording start posSition data a

proper positient o0 aldeldholy H5iHdgt h@csecwré,e%Singgiahf%gﬁae@e | e the

track head portion of the wobble signal shown 1n Inrtia

phase of theswWitieeClkaGk- 1A A Sadet gemngh vﬁ?eﬁsg[gﬂe%tc—?t{inghgggah&irt?&mdi ng

always froma proper position of the sector head portion By using a
different freugenrcy GW@ASian rig! tapl ¥irkg facd ofoBp1a Wi bexCkag,B shown

in Fig. 2D
in Fig. 2A is made proper so as to always make the
recording start position of data a proper position.

10 Here, by using the sector head signal located in the
track head portion of the wobble signal shown in Fig.
2A, the initial phase of thewrite clock A is determined
s0 as to start the data recording always from a proper
position of the sector head portion.

15 By using a different frequency conversion
multiplying factor B, a write clock B shown in Fig. 2D
is generated from the wobble signal shown in Fig. 2A.
Here, the frequency conversion multiplying factor B is
different from the frequency conversion multiplying

20 factor A, and the frequency of the write clock B is made
higher than the frequency of the write clock A. By
using the write clock B, data are recorded in the sector
as shown in Fig. 2E. Here, an initial phase of a write
clock at the time when generating the write clock B

25 shown in Fig. 2D from the wobble clock shown in Fig.
2A is made proper so as to always make the recording
start position of data a proper position. Here, by

using the sector head signal located in the track head



is generated fromthe wobble signal shown in Fig. 2A. Here, the fredubNBY j3
conversion nultiplying factor Bis different fromthe frequency conversion
mul tiplying 20 factor A, and the frequency of the wite clock B is nade

hi gher than the frequency of the wite glock A. By wusing the wite clock

B, data are recorded in the sector as Hown in Fig. 2E. Here, an initial
phase of a wite clock at the tinme when generating the wite clock B 25

shown i1 Fi o 2512015 1 hengoRlihsn PLOGk SOW-HAEL 0y 244 S gRde roper so

as to always nmake the recording start rtron of data & propér position.

Here, by usjipgithe ?ﬁié mﬁgﬁéiw%e‘ eqa&ag.éqgfngegg%‘in@édsoz g NV

2003 - 19 portion o signal shown in the "imnitTa

phase of ey Ltg 6l ofke Balt £19L SLMLIE 003510 PLALL I 5, daba. recording

al ways froma proper position of the sector he ab

arrangenent pls ftgorlfor ALl iclbel idag dpBULi®n fTetg ghe p user data

field, a buffer field 2, amrror exi'st w sector,

begi nni ng; from-LRgentet Y BEA Eg’zjhglﬂé\ﬁﬁ%rxﬁfﬁ%% g.g gglgﬁﬁ%tr 2@.%1(3

configuration of The user data fi are 't hé sanme as

the arrangenent;ap | QuT At | of r i el h : 1g. 2E
Conparing Fig. azcg\?m%?h@dF%. EFﬁEfmlt'hea n%?Ef:égﬁgft]ﬂé%ﬁ i'g.aq}% ‘f‘)\gﬂég%&@m |y

made shortersidag bhalxi ocFid.crém Iﬁ%tégé%oggqﬁ?giﬂ%iﬂy”¥¥ mPiclS Per
sector in Fig. 2Eis larger than 15 the total nunber of channel bits per
sector in Figkc?6r head portion. Here, the arrangement and
configuration of the user data field shown in Fig. 2C
10 are the same as the arrangement and configuration of
the user data field shown in Fig. 2E. Comparing Fig.
2Cwith Fig. 2E, the mark length in Fig. 2E is generally
made shorter than that in Fig. 2E. The total number
of channel bits per sector in Fig. 2E is larger than
15 the total number of channel bits per sector in Fig. 2C.
The mirror fields 1 and 2 function in the same way as
mirror fields of the DVD-RAM medium. The buffer fields
1l and 2 function in the same way as various fields
preceding or following a user data field, such as
20 buffers, VFOs, guards, and PAs of the DVD-RAM medium.
In the case where the recording medium is a phase change
medium, there is adopted in some cases a technique of
improving the writing characteristic by randomly
changing the writing start timing and polarity.
25 Describing in conformity with the embodiment

described in Fig. 1, it can be said that the method of

Figs. 2B and 2C is the DVD-R type recording method and



The mrror fields 1 and 2 function in the sanme way as mrror fields g Nﬁ??
DVD- RAM nedi um The buffer fields 1 and 2 function in the sane way a 03
various fields preceding or following a user data field, such as 20

buffers, VFOs, guards, and PAs of the Dgﬁ;RANInediunl In the case where

t he recordlng mediumis a phase change dium there is adopted in sone
cases a technique of inproving the witing characteristic by randon1y

changi ng { he: ME! kiskh M a6k FiHI0 80 AP Afk! ¥ s 220 PORGD- A LR conformity

wi th the enmbodi nent described Iin Fig. 1, It can sa| & Sret hod of

Figs. 2B andrgggkglt% VbR 4 ype recording nmethod and 21 NOV 2003 - 20
the nmethod of Figs and 2E is the DVD-RAM type recording nethod. By the

way. in the case of Iy QdUELQY, Lhe HERAOUCB0: Laclaan;be ogey al ed

fromthe reproduced 5 “signal dat a, mnt out neces y usi ng t e wobbl e

signal of Fifep28auldiddie16pKOCHATBY FhREK alced Gl diRRROLESH I ¢ he

wobbl e signal of Fig. 2ZA, then the frequency conversion nultiplying factor

bet ween tsne s pRANLE oS Maanﬁlt&:%d‘f | £ 8celsatde ¥56dual drf]etﬂé”@o%fblé'o

recording is recorded on t he recordi ng nedlun1beforehan and

conversion maH&hahyoRI Fige! ofalis IEee@LeOliteﬁledu%ﬁqaé %PQEQ' Q f&% be
reproduci ng clock fundanental wave fromthe wobbl e ¢l ock.

reproduci ng xd pekabieedaranial t Meveobs1esed @asa i herimpyt 3R, St%’ﬂ t¥fe the
PLL circuit and the phase of the
frequency conversion multiplying factor between the
wobble signal and the write clock used at the time of
10 recording is recorded on the recording medium
beforehand, and the conversion multiplying factor is
read out and used to obtain the reproducing clock
fundamental wave from the wobble clock. If the
reproducing clock fundamental wave is used as the input
15 signal of the PLL circuit and the phase of the
reproducing clock fundamental wave is adjusted in the
PLL circuit by using the reproduced signal of the data,
then the reproducing clock can be obtained easily.
According to the embodiment described with
20 reference to Figs. 2A - 2E, the signal of Fig. 2A becomes
the wobble signal detected by the wobble detection
circuit 171. Each of the write clocks shown in Figs.
2B and 2D becomes the recording and reproducing clock
fundamental wave generated by the freguency conversion
25 circuit 172 of Fig. 1. However, Fig. 2B is different
inmultiplying factor of fregquency conversion fromFigqg.
2D. In Figs. 2C and 2E show marks recorded on the

recording medium 100 of Fig. 1 by using the write clocks



reproduci ng cl ock fundanental wave is adjusted in the PLL circuit by 3iNd§ 2003
the reproduced signal of the data, then the reproducing clock can be

obt ai ned easily. According to the enbodi nent described with 20 reference

to Figs. 2A - 2E, the signal of Fig. 2A.becones the wobble signal detected

by the wobble detection circuit 171. Each of the wite clocks shown in

Figs. 2B and 2D becones the recordi ng and reproduci ng cl ock fundanental

wave gener atedghy the gﬁgqqqncyrgggM§g§i@gl§5 circuit 172 of Fig. 1
However, Fig. %B is different in nmultiplying f actor of f requency

conversion f romFig. s2RritRuld 8F tHe Hi¥e SEnThQWJBE KSohECQr dod iyt he
recordi ng medi um 100 of  Fig. 1 by using the wite clocks 21 Nov 2003 - 21

Figs. 2B antbPRrr&£sgeely ¥ebbr Byn¥ikd ¥Rs0I nthe RieseMard B\éeEEil%tfd met hod
of arranging recording nmarks in a sector can be selected pertinently and

sel ectivel y.pdhtsnfedti1{t ahes H=Teodtivam ¢f arperd ingat 1heerding nmedi um
and increases the interchangeability of recording information pieces

witten i acpbacdldd ¥ fod gecof den@ PRI r AL AN AYuREL BAASi ndhieaidesul t's
in an effect that highly reliable data recording and reproduci ng can be

10 conduct edtlpasihytercHahiéa2Bi tv22d f WHAE ohr Y iGN MER Jr%ia di oAN
i nformati on recordi ng and reproduci ng

pieces written in a plurality of recording mark
arranging methods. This results in an effect that

highly reliable data recording and reproducing can be

10 conducted easily.



met hod in which information is recorded by irradiating a recording tﬂécMUV?mB
on a recording nediumw th an energy beam and thereby form ng recording

mar ks, said information recording and reproduci ng nmethod conprising the
steps of: wobbling or deformng said recaording track wth a predeterm ned
period; generating a recording clock freém a signal obtained by detecting

t he wobbl e or deformation of said recording track; generating said

recording Mgt ks 3 p?s %%ggggggigg%wﬁth said recording clock; and setting a

conversion mu tween a period of the signal obtained by

det ecting id mobbl for n and. a erlod sai d ecordlng
cl ock, based on pre- recorﬁe ogﬁaéﬁéplge%ﬁr &&ﬁnﬁﬁédﬁFQr gﬁﬁﬁg}ecordlng

nmedi um 2. Aﬁp H%ar Eﬁt'ﬁncrhe(i%r rgﬁggd%g(pirjg%um Cg%d(r){?e}}[}grg]?a gf%g__d

claim1l1, conprrsrng h&"3&hs "o orded

per single seqioroequgl V:-Vrnrreé;@ec,a'vergéo%d\i%' ureeg LS BRI By

nultlplylng ised weh generatlng sai

b d. maki
ength SFtZ'%@%e%nﬁj?%ﬁ%%'ec o R e S r B PRAERE LR o e
butfer area fopboyns 21 ML APy Zha A LELIAE: RY' HAR S S d user

data portion
comprising the steps of:

wobbling or deforming said recording track
with a predetermined period;

generating a recording clock from a signal
obtained by detecting the wobble or deformation of said
recording track;

generating said recording marks in
synchronism with said recording clock; and

setting a conversion multiplying factor
between a period of the signal obtained by detecting
said wobble or deformation and a period of said
recording clock, based on pre-recorded information of
control data on said recording medium.
2. An information recording and reproducing
method according to claim 1, comprising the steps of:

making quantities of user data recorded per
single sector equal irrespective of a value of the
conversion muitiplying factor used when generating
said recording clock from said signal obtained by
detecting said wobble or deformation; and

making a length of a buffer area preceding a

head of a user data portion or a buffer area following



the conversion multiplying factor becomes higher. 3. An information 21 N0V ym
recordi ng and reproducing nethod according to claim2, conprising the step”
of keeping a physical length ranging froma head of said buffer area

precedi ng said user data portion to a termnus portion of said buffer area
following said user data portion at a @dary sane |ength without

dependi ng upon said conversion multiplying factor. 4. An information
recordi ng and reproducing nethod_accqrding to claim3, conprising the step

of conduct ihdFEROFHNEFetC8 PENGRATDOHSES daka MR ELER LomEediay said
user data portion and/or.a length of said _buffer area follow ng said user
data portionFBR §OTUHE T OPRIAE 2R Y G af & Ctedorkie AgMARi i@ BEfor ehand.

5. An infornmation recaordi ng_and reproducin aratus conpri sing: an energy
beam gener atr%r a pomerp‘%df-8§t‘}|rﬁ'ba Bﬁar’r’ieﬁé’?%E%&dj%@i RGEX OPoFeRd evel of

Techani o cRAbREor P ERNG ©7 cEGPhhoE molPHE o5 HB% rigi o R &1  or
irradiating.,said. recordi ng. nediumw th said.ener beam and rel atively
movi g sal o CHEP 57 EaRHTh Pas pEAD 10 SAPd irGaritRgs HRBRURE i &
detector1%Nbg§%ggﬂg1egﬂp%@gégagga@;i&.3%@}2%§%é pgrtion to a
terminus portion of said buffer area following said
user data portion at a nearly same length without
depending upon said conversion multiplying factor.
4. An information recording and reproducing
method according to claim 3, comprising the step of
conducting recording over a length of said buffer area
preceding said user data portion and/or a length of said
buffer area following said user data portion in a
control data zone of said recording medium beforehand.
5. An information recording and reproducing
apparatus comprising:

an energy beam generator

a power adjusting mechanism for adjusting a
power level of an energy beam generated by said energy
beam generator;

a holding mechanism capable of holding a
recording medium;

a moving mechanism for irradiating said
recording medium with said energy beam and relatively
moving said energy beam with respect to said recording
medium; and

a detector for detecting an energy beam



reflected or transmtted in said information recording and reproducifwnvzmn
apparatus, a recording track on said recording nmedi um being mobbleg or
defornmed with a predeterm ned period, the wobble or defornmation of said
recording track being detected based upgn a detection signal supplied from
said energy beam detector, a recordiﬁgzéIGCk bei ng generated from a signal
obtained by detecting the wobble or deformation, a power |level of said
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by detecting the wobble or deformation, a power level
of said energy beam being changed in synchronism with
said recording clock, a conversion multiplying factor
between a period of the signal obtained by detecting
said wobble or deformation and a period of said
recording clock being set based on pre-recorded
information of control data on said recording medium.
6. An information recording and reproducing
apparatus according to claim 5,

wherein guantities of user data recorded per
single sector are made equal irrespective of a value
of the conversion multiplying factor used when
generating said recording clock from said signal
obtained by detecting said wobble or deformation; and

wherein a length of a buffer area preceding
a head of a user data portion or a buffer area following
a terminus portion of said user data portion is made
longer as the conversion multiplying factor becomes
higher.
7. An information recording and reproducing

apparatus according to claim 6, wherein a physical



- 25 length ranging froma head of said buffer area preceding said 88y 203
data portion to a termnus portion of said buffer area follow ng sald user
data portion is kept at a nearly sane |length w thout dependi ng upon said
conversion nultiplying factor. 8. An infarmation recording and reproduci ng
apparatus according to claim7, wherein’information of a length of said
buffer area preceding said user data portion and/or information of a

| ength of saidnH eangi®g £:0bhAVhaG ¢ aifds H3e bdalkra PO rfégéféli in a
control data zone of s§?3@$ecording medi um bef orehand are ?ea aspﬁgsk
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precedi ng said user data portion or the length of said buffer area
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recordi ng and reproducing nethod conprising the steps of: irradiating a
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Intensity of an energy beam reflected or transmtted by said recording
medi um out cohveaidl enemgyl hiealyWridh fdcebrsai d recording medium is

i rradi ated; reproducing information recorded on said recording nedium
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wobbl i ng or deformng said recording track wth a predeterm ned peri od;

apparatus according to claim 7, wherein information of
a length of said buffer area preceding said user data
portion and/or information of a length of said buffer
area following said user data portion recorded in a
control data zone of said recording medium beforehand
are read as disk data, and based upon the information,
the length of said buffer area preceding said user data
portion or the length of saidbuffer area following said
user data portion is determined.
9. An information recording and reproducing
method comprising the steps of:

irradiating a recording track on a recording
medium with an energy beam;

detecting an intensity of an energy beam
reflected or transmitted by said recording medium, out
of said energy beam with which said recording medium
is irradiated;

reproducing information recorded on said
recording medium, from an intensity signal of said
reflected or transmitted energy beam;

wobbling or deforming said recording track

with a predetermined period;



2 1 NOV 2003 - 26 generating a reproducing clock froma signal obt ai2r|1eﬂ
by detecting the wobble or deformation of said recording track; OV 2003
di scrimnating reproduced data by taking said reproducing clock as a
reference; and setting a conversion nultjplying factor between a period of

t he signal obtained by detecting said ble or deformation and a period

of said reproducing clock, based on pre-recorded information of control

data on said recordingggg@fggigg aAPebEBQHE@ﬂQ"EISEQr éggﬁstln L pduci ng

apparat us conprising: an energy beam gener ator; power mechani sm
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beam generator; a hol ding mechani sm capabl e of holding a recording nedium
a moving nmechalbsA g thkkadiating said recording nediumw th said energy
beam and relatively noving said energy beamw th respect to said recording

medi um and a det ectord{eeﬂ%ﬁsatmagafegwcﬂyc@smta%%Ceh@flngrsald _
transmtted in said information recording and reproduci’ng apparatus, said

recordi ng traskrb&iydi nyokhlsdk os sdef qrérggr\énntgé a prgdeterm ned period, a
reproduci ng cl ock being generated from a signal

setting a conversion multiplying factor
between a period of the signal obtained by detecting
said wobble or deformation and a period of said
reproducing clock, based on pre-recorded information
of control data on said recording medium.

10. An information recording and reproducing
apparatus comprising:

an energy beam generator;

a power adjusting mechanism for adjusting a
power level of an energy beam generated by said energy
beam generator;

a holding mechanism capable of holding a
recording medium;

a moving mechanism for irradiating said
recording medium with said energy beam and relatively
moving said energy beam with respect to said recording
medium; and

a detector for detecting an energy beam
reflected or transmitted in said information recording
and reproducing apparatus, said recording track being
wobbled or deformed with a predetermined period, a
reproducing clock being generated from a signal

obtained by detecting the wobble or deformation of said



obt ai ned by detecting the wobble or deformation of said 21 NOV 2003 - 2FNOV 7003
recordi ng track, reproduced data being discrimnated by taking said
reproduci ng clock as a reference, a conversion nultiplying factor between

a period of the signal obtained by detecting said wobble or deformation

and a period of said reproducing clock Bgiﬁg set based on pre-recorded

I nformation of control data on said recording nmedium

recording track, reproduced data being discriminated
by taking said reproducing clock as a reference, a

conversion multiplying factor between a period of the
signal obtained by detecting said wobble or deformation
and a period of said reproducing clock being set based
on pre-recorded information of contreol data on said

recording medium.





