4 March 2004 DATA RECORD MEDI UM DATA RECORDI NG AND/ OR REPRODUCI NG
APPARATUS, AND RECORD MEDI UM DETERM NI NG METHOD BACKGROUND OF THﬁb%gYENTICN
Field of the Invention The present invention relates to a daf ¥ d

medi um a data recording and/or reproducing apparatus, and a record nedi um
determning nethod in particular, to those that allow the conpatibility
with conventional nmediunms to be maintained and high density nediuns to be
handl ed. Descoiaphi ECORD hMERaiat axh 7R tREOORPTRAt ANPACR, REPROCAICIMNGCS as

| arge storage capacity record nedi unms have been devel oped. Exanpl es of
such opti cal A#P38aTaISe a AN DCRHOCHp MED IS CPETBRMANENG METEOPat i on, a CD- ROM
for conputer data, and a DvVD (Digital Versatile Q}sc or Digital Video

Disc) for novie infornmati GRCEERAEID gy  di scs. More
recently, wite-once-read-nmany optical discs and rewitable optical discs
such as a CDEReldDofRElEy daplention CD-RW (CD-Re-Witable), a DVD-R (DVD

Recordabl e), a DVD+tRW and a DVD--RAM (Random Access Menory) .are becom ng
conmon. Since these w i SFESeHedd RNy o sECLaRaS EQr Pt 8% di scs do. not
contain signals in data non-witten state thegéneed B%sition i nformation

(address i nf SFRREFOAS k& L RSP ELHY cAFAAPECEEPFRINEBIR or a CD-W
QU|de groove%p%%%a%us’ and a record medium determining method in

particular, to those that allow the compatibility with
conventional mediums to be ma;ntained and high density
mediums to be handled. |
Description of the Related Art

In recent years, optical discs as large
storage capacify record mediums have.been developed.
Examples of such optical discs érea'a CD (Compact Disc)
for music information, a CD-ROM for computer data, and
a DVD (Digital Versatile Disc or Digital Video Disc])
for movie information. These discs are read-only
discs. More recently, write-once-read-many optical
discs and rewritable optical discs such as a CD-R (CD-
Recordable), a CD-RW (CD-Re-Writable), a DVD-R fDVD-
Recordable), a DVD+RW, and a DVD-RAM (Random Access
Memory) are becoming common. Since these write-once-
read-many discs and rewritable discs do not contain
signals in data non~written state, they need position
information (adaress information) unlike read-only
optical discs.

In a CD-R or a CD-W, guide groowves for a



1 4 March 2004 | aser beam are wobbl ed and position information or tinme
information is successively recorded as wobble information ﬁ%éas 28
successively pre-format address information. Wth reference't AehE"%dr ess
information obtained fromwobble information, data is witten on the
disc. The wobble information is a signal that is' frequency-nodulated with
a carrier of 22.05 kHz. By denodulating the signal, the address

| or mati on §8080LaLRCA - TR ALY o35 LM TREL O kS pef poked (988 AT P

(Absolute Tinme Irn Pre-grooves I hf of mal 1 on Tepresen

absol ut e addiﬁ%é?@a@ﬁo%mh‘i dissu%cevé‘;;s;jfhzoeﬁﬂr}g‘t%éé&.c’&é@téQ”wot?}Qfeabso' ute

addr esses have a fornat of tine I on conposed of mnutes, seconds,

and frames iH§§£mﬁgggﬁ%Eo %%Phngﬁth%mggCI lﬁ&e£¢5@%§§’a§899995’ and

frames is represente a binary co (BCD) notation. One second

i's conposed Qﬁf%%mb%&%%ﬁ- WARSO I i radessest Hé 04a §Pe 85 NYh €S rmB@i sgCONdS,
and 00 franes to 99 m nutes, 59 seconds, and 74 franes can be

repr esent ed. obfatihe dBER o0 tibAe iGT igitorof @ataers makinueheoni s
represented with four bits of binary nunbers. Thus, the ATIP requires 24
bits. It is phefdised tahencrotdde riecfrmheoapaciis es sofnal CohRtand a CD- RW
As pit form ng technol ogies, recording and/or reproducing technol ogies,
and | aser téchfokogivesodiudratsitbritavelengeigr ave 22pdovkdz - hi G
dermodulating the signal, the address information is
obtained. This address information is referred to as
ATIP (Absolute Time in Pre-grooves). The address
information represents absolute addresses on the disc |
with time info;mation.
The absolute addresses;have a format of time
information composed of minutes, secbnds, and frames
{MSF format). Each decimal number of minutes, seconds,
and frames is represented in a Binary coded decimal
(BCD) notation. One second is composed of 75 frames.
Absolute addresses from 00 minutes, 00 seconds, and 00
frames to 99 minutes, 59 seconds, and 74 frames can be
represented. In the BCD notation, one digit of a
decimal number is-represented with four bits of binary‘
numbers. Thus, the ATIP requires 24 bits.
It ié preferred to increase record capacities
of a CD-R and a CD-RW. As pit forming technologies,
recording and/or reproducing technologies, and laser

technologies (for short wavelength) are improved, high

density discs (with high record capacities) can be
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density discs (with high record capacities) can be 2 4 March 2004
acconpl i shed. However, when the record capacities of a convgm%iong%oél}l?
and a conventional CD-RW (around 650 MB each) are doubl ed, ok
exceeding 100 m nutes cannot be represented with the conventional ATIP.
OBJECTS AND SUVMARY OF THE I NVENTI ON Therefore, an object of the present
invention is to provide a data record nmedium a data recording and/or
reproduci ng apparatus, and a record nedium determ ning nethod that allow
t he conpati bialddompiiitshednonvientéean whdhumbet ache i dimidiad.c Adgr ess

i nformation corresponding to high density structures of nediuns to be
repr esent ed, camyertiatorgan Ge-Rseddf @ eonceanmpiveal TO-Rul vimndwend 650
above-described problem a first aspect of the present invention is a data
record nedi uMP hg3Fhy anraddteszledpr esetiingg aresedfing piBOetreimibed
nunber of bits for representing tinme information representing m nutes,
seconds, anchP§ﬁ§SQ43§¥HﬁQﬁﬁ e gifeleh deles nePnverbireal HEEPei n addresses

e on ore pllaceq | aDEARCS AR 'MANGAE He % DLAERNRESETT | heCunta
record nediumis an opti,call r ecor dabl. ata record medi,u wher ei n
grooves wobbled in t?i?%%ﬁﬁ%%f%ﬁré%t?gﬂgﬁgv %bg fQﬁ%%ﬂ“ﬁﬂ%nY%% HdUr esses
as wobbl i ng;iknfQy ”BEbQE‘Ed%f éh@agréooflé‘éof@vﬁegﬁﬁﬂl,plé‘acag’ta recording

and/or reproducing apparatus, and a record medium

determining method that allow the compatibility with
conventional mediums to be maintained, address
information corresponding to high density structures éf
mediums to be represented, and that can be used for a
computer.

To solve the above—described problem, a first
aspect of the present invention is a data record medium
having an address representing area of a predetermined
number of bits for representing time information
representing minutes, éeconds, and frames in a binary
coded decimal notation, wherein addresses represented
in a binary notation instead of the binary coded
decimal notation are placed in the address representing
area wherein the data record medium 1is an optically
recordable data record medium, wherein grooves wobbled in
the radius direction have been formed and the addresses as
wobbling information of the grooves have been placed,
wherein the address representing area is referred to at the
time of data recording, and wherein the time information in

3



wherein the address representing area is referred to at the tine of data
recording, and wherein the tinme information in 3 4 March Zogig%gﬁaﬁggress
representing area of the recording nediumis prerecorded. A pect
of the present invention is a data recording and/or reproduci ng apparatus
for allowng a first data record nedium and a second data record nmedi um
to be used, the first data record nmedium having an address representing
area of a predeterm ned 3a 4 March 2004 nunber of bits, the address
representing area containing tinme information representing m nutes,
seconds, and franes in a binary coded deci mal notation, the second data
record nedi fhchadddgsen mRivessstingr esent iof) Bhea refoadips edetienmi ned
nunber of bits, the address representing area containing addresses
represent ed RFSXeEPREAPY- notation rather than the binary coded decima
notation, a predetermped one bit or a plurality of predeterm ned bits of
the address representing SFe8"BePAGest pleddcemiarantvalneentian is a
predeternineqkﬂggter%bcygp dat a rgcording and/ or, reproduci ng apparat us
conprising: nsans forFeprtiucPRS/84t a COREIPHEATSh t ABPadarEsSs tfor

representing argea,;,and,determ ni ns for determ ning the disg that is
bei ng used is.the'ggQO%d% g%%’?%%%?g§gﬁéagu§F§ éﬁnt%%dpge&EFﬁ? n€8Bne bit
or the pluraliddo®i medium to be used, the first data record medium

having an address representing area of a predetermined

3a



predeterm ned bits of the data reproduced fromthe address representing
area is the predeterm ned value or the predeterm ned patter&1B/Y%l/n(—:;]r,\z('gp1 t he
first optical disc has grooves wobbled in the radius directi e ei n
the address representing area contains tinme information representing

m nut es, seconds, and franmes in a binary coded decinmal notation, wherein
the second optical disc contains addresses represented in a binary
notation instead of the binary coded decimal notation in. the address
representati veuds®a, ofheiesn the addiess FgRLSRtindd HRa dshiBhgned to
at the time of data 4 4 March 2004 recording, and wherein the tine

i nf or mati on ihindelraftdmedsionr epresesehithgganéautést heecesds di xgd nEing® i S
prerecorded. A third aspect of the present invention is a data recording
and/ or reprodiitihdidpgar aogdedf decambdwintatpor,i ridte detamechrtth medions and a
second data record nediumto be used, the first data record nedi um havi ng
an address reptedent PAYLETea BF 22PREERS er ACREESRUNDRY ofaresi t spft he
address representing area containing tine information representin

i nut es, SEC&?‘EFS%@TOI - @UIP]ﬂerao% nat§Scodé@ d@@ﬂﬁﬁ?snd%eétﬁ%‘ﬁnti@%

Mar-ch 2004 t ec dat.a record nedi um havin n, address representing
area of a prg‘%a%er%&gceacf‘ M &d%gfe 5 s,repf:ﬁgeﬁg‘aae%% ?elb]rréégréhtr{)%t&to@a
containing adgR8LS than the binary coded decimal notation, a

predetermined one bit or a plurality of predetermined

bits of the address representing area being a

predetermined value or a predetermined pattern, the data
recording and/or reproducing apparatus comprising: means

for reproducing data contained in the address

representing area; and determining means for determining

the disc that is being used is the second data record

medium when the predetermined one bit or the Iﬁlurality of

predetermined bits of the data reproduced from the

address representing area is the predetermined value or

the predetermined patte.rn wherein the first optical disc

has grooves wobbled in the radius direction, wherein the

address representing area contains time information

representing minutes, seconds, and frames in a binary
coded decimal notation, wherein the second optical disc

contains addresses represented in a binary notation

instead of the binary coded decimal notation in. the

address representative area, wherein the address

representing area is referred to at the time of data
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represented in a binary notation rather than the binary coded deci nal
notation, the data recording and/or reproduci ng apparatus cgﬂﬁéisggg:
means for reproducing the addresses contained in the addres ﬁ} nting
area; and neans for detecting a change of the reproduced addresses and
determ ning whether the disc that is being used is the first data record
medi um or the second data record nmedi um corresponding to the change of

t he addresses. A fourth aspect of the present invention is a determning
met hod for detesrordiimg whet heerthe dhsctihel naryemeisn adingt drpadecord
medi um or a second data record nedium the first data record nmedi um havi ng
an address remEEserritigoeeaacbfathe edeterdimehatlitier s plrebbtsrabhe
address representing area containing time information representing

m nut es, seconds, and fRatbdrdi mspdritnarf thdegredeeinmlimedratian, ishe
second data record nedium having an address representing area of a

pr edet er mi ned@kAhERCOTIIRY sangher agapesdueing esppairagusafea eddoaiimiong
addresses represented i.n_a binary notation rather than the binary coded
deci mal not at? o 1¥SE prlabet F$RMEH BRI drda gl geaPrey Htar agsostni ned

bits of the address representjng.area being .a redet erm ned_value or a

pr edet er ni necfg%éajt%r%? .eheu%e.dzl! %é}ecrﬁﬁf& %ﬁ%&%%ﬂeﬁlﬁﬁ‘ tRY18gepE of :

reproduci ng daidre £ONt 8PS APC 340" 655 LeRSRSENNg Area and,
bits, the address representing area containing time
information representing minutes, seconds, and frames in

a binary coded decimal notation,

4a



determning the disc that is being used is the second data record nedi um
when the predeterm ned one bit or .the plurality of predeterg}nqg 5Bts of
the data reproduced fromthe address representing-area is tA&arch2004
predeterm ned val ue or the predeterm ned pattern. A fifth aspect of the
present invention is a determ ning nethod for determ ning whether the'disc
being used is a first data record nediumor a second data record medi um

the first da&xaer§g@69dgfagitt)me%&agm@giﬁﬁd&%%%ﬁge%rrpsaedﬁﬂe@s area of a

predet er mi ned nunber its, the address representing .area containing

time infornbéposseepifgeRkeAdol AUHRSde$RGANGSd GRS bits a2 binary
coded deci mal notation, the second data record nedi um havi ng an address

representingtiee ead@fess pepdetenningdareabeionefaibiirsy; ddie agekess
representing area containing addresses represented in a binary notation
rather than téerésentydchded Hénbmgl noabationn rathke reidwodioompinsing t he
step of: reproducing the addresses contained in the address reproducing
portion; detededndeaivhdngetetibhe thprdedieedcaddrdsgesyndfiok det er mi ni ng
whet her the disc that is being used is the: first data record mediumor the
second dat a FRR¥PHICHRY BRPEOAFESpOANDPHAE SO h&eshsn f@wfragrodtiesses.
According to the present invention, addresses are represented in the

bi nary not attl¥h F4¢ReFSehafobhained Mar Ehe2004BeD FERRIMtIHLS, the

resent invention can be
P area; and means for detecting a change of the

reproduced addresses and determining whether the disc
that is being used is the first data record medium or
the second data record medium corresponding to the
change of the addresses.

A foﬁrth aspect of the present invention is a
determining method for detérmining whether the disc
‘being used is a first data record medium or a second
data record medium, the first data record medium having
an address representing area of a predeﬁermined number
of bits, the address representing area containing time
information representing minutes, seconds, and frames
in a binary coded decimal notation, the second data
record medium having an address répresentiné area of a
predetermined number of bits, the address representing
area containing addresses represented in a binary
notation rather than the binary coded decimal notation,
a predetermined one bit or a plurality of predetermined
bits of the address representing area being a

predetermined value or a predetermined pattern, the
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applied to high density (large capacity) record nediuns that require nore
addresses than the conventional discs. The recording appara%g&ygg or di ng
to the present invention can determ ne the type of a disc %3Hding
to the address representation. Corresponding to the determ ned result,
characteristics of servos and RF equalizer can be adjusted corresponding
to the type of a disc. These and other objects, features and advantages of

the present mevestli edmpklikibecene BREeps amparePrédudightd®@fathe fol l ow ng
detailed description of 'a best node enbodi ment thereof, as illustrated in
t he acconpangongaiinadi ngsthBREBE rBESCRleRHE R niHE RRAWMNGS Fig. 1 is a

bl ock di agram showi ng the overall structure of a disc drive according to
an enbodi nendebérmihéngr €bentliisavé&hiitod;s Beg.n used b helmat secdhdgr am
showi ng wobbling grooves according to the enbodi mrent of the ‘present

i nvention; Figta3resosd madivgedhgar $hecpineslaticoumindwmg mbbbbing grooves
according to the enbodiment of the present invention, Fig. 4Ais a
schematic di Blyf aRt4kdbi-AYy 8f bsrderersdaedaddries ©f dimtdatrg. 4B is

schenmati c diagran1shomﬁn an 7 4 March 2004 ) ) :
A reproduced from the address representing area is the

predetermined value or the predetermined pattern.

A fifth aspect of the present invention is a
determining method for determining whether the - disc
being used is a first data recérd medium or a second
data record medium, the first data record medium having
an address representing area of a predetermined number
of bits, the address representing area containing time
information representing minutes; seconds, and frames
in a binary coded decimal notation, the second data
record medium having an address‘representing area of a
predetermined number of bits, the address representing
area containing addresses represented in a binary
notation rather than the binary coded decimal notation,
the method comprising the Step of: reproducing ﬁhe
addresses contained in the address repréducing poxrtion;
detecting a change of the reproduced addresses; and
determining whether the disc that is being used is the
first data record medium or the second data record
medium corresponding to the change of the addresses.

According to the present invention, addresses

are represented in the binary notation rather than the



addres.s format according to the enbodi nent of the present invention; Fig.
5is a table showing the contents of information representegéﬂ% t he nost
significant bit of the conventional address format; Fig. 6 i che¥¥hmt i c
di agram showi ng the contents of successive franes of a lead in area of the
conventional address format; Fig. 7 is a flow chart for explaining a first
exanple for determning the type of a disc according to the enbodi nent of
the present BBWenmbtahioRig. TBuiss dahkl pweskartt ifrorerebdpbraicemgba third
exanple for determ ning the type of a disc according to the enbodi nent of
the present &#pobhefdoho Righ densijyf |(dwresardarastiexpl zg evng medieranpl e
for determning the type of a disc without need to add speci al

i denti ficati bRt nFefhE PoRcaECcaLdirRGSES R difodioRsnioioradk present
invention; Fig. 10 is a schematic diagramfor explaining a real exanple of
addr ess i nf ofhBEF on LEBOFEFRGIE-H9% REPERYF FEHRCTHIRNDriedent i nventi on;
Fig. 11 is a table for explaining extra .infqormation id ntiéied W th

addr ess i nf *hat$Bh l%XEBEaPHgCF ek eéﬁ&&ﬁ:ﬁgﬁ BFP] L pf $BRE i nventi on
Fig. 12 is a_ schematic.diagramfor explainin a _sequence of extra
nformati on TaererFradt (i Ao treas T RsPo timtes b it i mg to ¢ he
e”bOd'”Ent OEOEPgsﬁéﬁafﬂﬁ €o the determined result, characteristics

of servos and RF equalizer can be adjusted
corresponding to the type of a disc.

These and other objeéts, features and
advantages of the present invention will become more
apparent in light of the following detailed description
of a best mode embodiment thereof, as illustrated in
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the overall
structure of a disc drive according to an embodiment of
the.present invention;

Fig. 2 is a schematic diagram showing
wobbling grooves according to the embodiment of the
present invention;

Fig. 3 is an enlarged perspective view
showing wobbling gréoves according to the embodiment of
the present invention;

Fig. 4A is a schematic diagram showing a
conventional address format;

Fig. 4B is a schematic diagram showing an

.



4 March 2004 invention; Fig. 13A is a schematic di agram showi ng the fornmat

of a header portion of a conventional CO-ROM Fig. 13Bis a %gre ééf
di agram showi ng the format of a header portion of a high de E¥§? 4rOM

and Fig. 13Cis a schematic diagram showing the format of a sub code of a
hi gh density CD-ROM DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Next, with reference to the acconpanying draw ngs, an enbodi nent of the

present inveggi i i .+l e GPRQQ?EQE’ resent
i nvention igagggfgtgbfggg %%?%r%?%% 58—%&% ﬁ?th re ereﬁyéh?gp Fig. 1, an

exampl e of tpeesthHciHyenefioa;CO-RWdrive w il be described. In Fig. 1
reference nuneral | is an optical disc - for exanple a CO-RW The optical

disc 1 is rotated and digves by a $piond! %_hrmtiaqu Zh\cor€al opi ckup 3 is
di sposed so as to record data to the optical disc 1 and reproduce data

therefrom Thefoephtéah pepkupedties bravteleethdst thigymaficsntdiseectodn of

the optical disc 1 by a feeding notor 4. The optical disc 1 according to
the enbodi neht tsnuephaseadhadgeesppdodimad;of which data is recorded with
| aser light and data is reproduced by detecting the difference of

ref.l ected phase anount Eig.Thelfatesicaleneft ittchelipgymmorshviioto attecord film

is coated is polycarbonate. Track %uide grooves are
contents of successive Irames ¢f a lead in area of the

conventional address format;

Fig. 7 is a flow cha;t for explaining a first
example for determining the type of a disc according td
the embodiment of the present iﬁvention;

Fig. 8 is a flow chart for explaining a third
example for defermining the type_of a disc according to
the embodiment of the presént invention;

Fig. 9 is a flow chart for explaining an
example for determining the type of a disc without need
to add special identification information according to
the embodiment of the present invention;

Fig. 10 is a schematic diagram for explaining
a real example of address information according to the
embodiment of the present inﬁention;_

Fig. 11 is a table for explaining extra
information identified with address information
according to the embodiment of the present invention;

Fig. 12 is a schematic diagram for explaining
a sequence of extra information identified with address

information according to the embodiment of the present



9 4 March 2004 forned on the base material by an injection nDIding

process. They are also referred to as pre-grooves. | and I%H{ é§

bet ween adj acent grooves. G ooves are forned succe35|vely a 4Iy
fromthe inner periphery to the outer periphery. As |long as recordable

di scs, the present invention can be applied to a magneto-optical disc and
a wite-once-read-many type disc that uses an organic pignment as a record
material . AsjsheMpibf;Figs. 2 and 3, grooves are wobbled so as to control
the rotation of the disc and obtain a reference signal for recording data.

Data is recorded in gregves3ar iish ab@idh iAo ediaffrdrdadifowify aslei tion, as
wobbl e information of grooves, tinme information i's successively recorded

In a CD-R or farma€lof RY hwialdle it @logttaree dfo san-dftdirasisordt agmerlomi t h  wobbl e
information, the optical pickup is placed at a desired wite position and
data is witten to therdigsc.13Retlsr mi mghemafiig: 'dli,agladra stsowsippl tleel from an
external host conputer 10 to the drive through an interface 8. An
encoder / decoflermbtock B heademectdd.ont oft lve Higlerdercsl gy COHROYer nenory 6
is connected to the encoder/decoder block 5. The buffer menory 6 stores
wite data o?n¢ead data. The wite data is supplied fromthe interface 4

to the encoder/decoder block 5. The encoder/decoder block 5 converts the
Fig. 13C is a schematic diagram showing the

.format of a sub code of a high density CD-ROM.
DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT

Next, with reference to the aécompanying
drawings, an embodiment of the present invention will ~
be described. In the embodiment, the present invention
is applied to a CD-R or a CD-RW. With reference to
Fig. 1, an example of thé'structure of a CD-RW drive
will be described. In Fig. 1, reference numeral 1 is
an optical disc - for -example a CD-RW. The optical
disc 1 is rotated and driven by a spindle motor 2. An
optical pickup 3 is disposed so as to record data to
the optical disc 1 and reproduce data therefrom. The
optical pickup 3 is traveled in the radius direétion of
the optical disc 1 by a'feeding motor 4.

The optical disc 1 according to the
embodiment is a phase change type disc of which data is
recorded with laser light and data is reproduced by
detecting the difference of reflected phase amounts.
The material of the base on which a record film is

coated is polycarbonate. Track guide grooves are



wite data into sector structured data. In addition, 10 4 March 2004 the
encoder/ decoder block 5 encodes the wite data with an error correction
code. Moreover, the encoder/decoder block 5 perfornms an EF %QQ%KJ
process and a frame synchronous signal adding process. In addition to the
ATI P, the encoder/decoder block 5 adds addresses as a sub code to wite
data and to the header of data. As will be described |later, according to
nt _inventiopn t he address representing portion

t he enbodi ne o r.es

as the ATIP E?ﬁﬂéépgéeﬁp% $5° VR BF hat yPRoPBt BASCAIARe SIS the  sub
code and addr I n e resented__in_the BCD notatjon or
the binary notati onsl.' F?ﬁ%ﬁ%%ﬁ?g&%ﬁ?ﬁr?g %apﬁﬁi BEerIoMies - A
encoder/ decoderPl4 S dy i | aser _driver 7 generates
a drive wave %grﬁl%g\%oﬁré&% q%ér%d%%rérﬁﬁ%%%e %V%nggegs. t §EPEYS a to the

optical di sgckmet U s SFANAl a8 ek T Y 7.1 upplied to the
optical - pi ckup 3. The optiéél g?éiup ?ecofdgg§ﬁe%§§t§hégxfhe opti cal

disc 1. The lpasdpheayt pit tofe tdierd A r bhoey. 7 hS PbAReLlY controlled by
an APC (Automatic Power Control) of an RF signal procéssing block 11. The

optical pickupcdrdepledutesdatthd moraddier DRbESALofli éanlbeAaésng%!d
detected by a four-divided photo detector is supplied to the: si gnal
processing to a magneto-optical disc and a write-once-read-many
type disc that uses an organic pigment as a record
material.

As shown.in Figs. 2 and 3, grooves are
wobbled so as to control the rotation of the disc and
obtain a reference signal for recording data. Data is
recorded in grooves or in both grooves and lands. 1In
addition, as wobble information of grooves, time
information is successively recorded. In a CD-R or a
'CD-RW, with reference to an address obtained with
wobble information, the optical pickup is placed at a
desired write position and data is written to the disc.

Returning to Fig. 1, data is supplied from an
external host computer 10 to the drive through an
interface 8. An encoder/decoder block 5 is connected
to the interface 8. A buffer memory 6 is connected to
the encoder/decoder block 5. The buffer'memory 6
stores write data or read data. The write data is
supplied from the interface 4 to the encoder/decoder

block 5. The encoder/decoder block 5 converts the

write data into sector structured data. 1In addition,

10



block 11. In the RF signal processing block 11, a matrix amplifier
cal cul ates a detection signal received 11 4 March 2004 fronlagf hot o
detector and generates a reproduction (RF) signal, a wobbl e [p4a
tracking error signal TE, and a focus error signal FE. The RF signal is
supplied to the encoder/decoder block 5. The wobble signal is obtained as
a push pull signal is supplied to an ATIP denodulator 12. The. tracking

error signal ta@danaaaet;?eeéoaén.»%lébgna' RS RUP R e%ﬁ@ ELLYQ Ppck 14.
The encoder/decoder block 5 perforns an EFM denndu ating process, an error

correction cefecdecodrpOrePEOEASECEBAMEMbALc@Rred,l @heCOr r €Ccting process),
and a de-sectoring process (for converting sector structured data into

reproduct i onefabagr/Hecbherenteder fdpeedermsblaeck il nidim yapreguction data
is stored in the buffer nenory 6. en the encoder/decoder block 5

receives a pradessnamddaf foamtheyhastoaonpuisdntQ, adie ngennostesdslecoder
bl ock 5 sends read data to. the host conputer 10 through the interface B.
An ATI P derodul at or 12Isupgii&sonhéowsbbl &TISi gridle temcardeRM dismodidt at or
through a band pass filter that passes only a signal with a carrier
frequency (22005 RHzydsThddrrEdempddl at subogogiet & ca Wil tshabeta sigghal . I n

addition, a clock signal is obtained from _the bi-phase signal. The clock
signal is uskd the héader of data. As will be descrlbed Tater,

according to the embodiment of the present invention,
the address representing portion as the ATIP i§
represented in the binary notation. Addresses: in the
sub code and addresses in the data may be représented
in the BCD notation or the binary notation.

Frame structured data 1s supplied from the
encoder/decoder block 5 to a laser driver 7. The laser
driver 7 generates a drive wave form having a.
predetermined level so as to record data to thé optical
disc 1. An output signal of the laser driver 7 is
supplied to the optical pickup 3. The optical pickup 3
records the data to the optical disc 1. The laser
output of the laser driver 7 is properly controlied by
an APC (Autométic Power Control} of an RF signal
processing block 11.

The optical pickup 3 reproduces data from the
optical disc 1. A signal detected by a four-divided
photc detector is suppliéd to the RF signal processing
block 11. 1In the RF signal processing block 11, a

matrix amplifier calculates a detection signal received

11



control the spindle notor 2. Wth the clock signal, address data is
extracted fromthe bi-phase signal. The address data is supplied fromthe
ATI P denodul ator 12 4 March 2004 12 to.a controlling mcroco &2%04  The
controlling mcroconmputer 13 controls the seek operation using the
address. The controlling mcroconputer 13 controls the interface 8, the
encoder/decoder block 5, the RF signal processing block 11, and the servo

bl ock 14. Th i t j i |, dth
oc £r 5 aRe SYACRLORRYS RogNaky L6y, W i, stanal, and the

focus error signa elved from the si gnal proces 11 and the

clock signal (rrpceiygdifram.bie1ATLR deqodyl abfc ki Aredr SuiPPsigdaio  the
servo block 14. The"servo block 14 perforns a tacking servo operation and

a focus servpgpppgrat koRoEAE etheroptigeall pirckuprhd Hm fddidions the servo
bl ock 14 perforns a spindle servo operation for the spindle’ notor 2 and

a thread seryepppeeat toncher ehbedkegdier@derottarock 30 tite: opdbisae di sc
apparatus according to the enbodinent, the optical disc 1 is one of a
conventi onalsCpr&] ascohtedmhednals @DpBshapald higmaldensidyppl sedtbat has a
hi gher record density than them As will be described |ater, a process for
det.er m ni ng aheATyPedefodudipseri §2per Tivenwd.ackdory espordi sigonal. t drd
determ ned result, the servo characteristics and so forth are adjusted or
swi t ched. the focus error signal are supplied to a servo block

14, |

The encoder/decodér plock 5 performs an EFM

demodulating process, an erior correction code decoding

process (namely, an error correcting process), and a

de-~sectoring process (for cénverting sector structured

data into repréduction data). In the encoder/decoder

block 5, the reproduction aéta is stored in the buffer

memory 6. When the encoder/decoder block 5 receives a

read command from the host computer 10, the

encoder/decoder block 5 sends read data to the host

computer 10 throdgh the interface 8.

An ATIP demodulator 12 supplies the wobble

signal to an FM demodulator through a band pass.filter

that passeé only a signal with a carrier frequehcy

(22.05 kHz). The FM demodulator outputs a bi-phase

signal. In addition, a clock signal is obtained from

the bi-phase signal. The clock signal is used to

control the spindle motor 2. With the clock signal,

address data is extracted from the bi-phase signal.

The address data is supplied from the ATIP demodulator

12



The type of the disc is determ ned corresponding to data of the ATIP that
is read fromthe disc under the control of the controlling mgrac ut er
13. In a CO-R or a CD-RW grooves are wobbled 13 4 March ZOOEkﬁﬁﬁ}gg%onding
to Fhl (FSK) at a frequency oft- 1 kHz wth a carrier of;22.05 kHz. Wen
the FM signal is denodul ated, a bi-phase signal is obtained with a clock
of 6.3 kHz. When :the bi-phase signal is denbdul ated, data of 3150

bits/sec is qbt aided.cdresl Dgy SREOPRE-hEputaHi Y3l entrhko céht onames, one
frame of ATIP data is conposed of 42 bits. Fig. 4A shows the data
structure of miredoapmtaf IhecddtPoDE th&osyent bpaaktCbnRueningD4HRY The
first four bits represent a synchronous signal. The next 24 bits
represent anaaddreess. r efireeseont t ngl pond i mbcrodbepukast 134 chnttx oleprsdeent s a
CRC (Cyclic Redundancy Code). The synchronous signal has a pattern that
does not takéntgirdeed B.a Whe phrasedens decederybéight Shi theoRR Ise.gaslbit s
represent a deci mal nunber of each of m nutes, seconds, and frames of an
address in t BEBESHdtAhthleck YhusandhehaTsPreanblepkeddnt addresses of up
to 99 mnutes, 59 seconds, and 74 franes:. .Assuning that the data anount
of .one frame is 2 kbyt§§F3s@%ﬁ“%dﬁY%§%€§nO%?eséaﬂﬁgal§H€ t&agkd®¥d 900

Moyt es. According to the enbo inﬁnt of the present invention, shown in
Fig. 4B, in SIS %ﬁﬁﬂﬁly Hpd cthe focus error signal received rrom

the RF signal processing block 11 and the clock signal
received from the ATIP demodulator iz are supplied to
the servo block 14. The servé block 14 performs a
tacking servo operation and a focus servo operation for
the optical pickup 3. 1In addition, the servo block 14
performs a spindle servo operation for the spindle
motor 2 and a thread servé operétion for the feeding
motor 4.

In the optical disc apparatus according to
the embodiment, the optical disc 1 is one of a
conventional CD-R, a conventional CD-R, and a high
density disc that has a higher record density than
‘them. As will be described later, a process foi
detefmining the type of a disc is performéd.
Corresponding to the determined result, the servo
characteristics and so forth are adjusted or switched.
The type of the disc is detérmined corresponding to
data of the ATIP that is read from the disc under the
control of the controlling microcomputer 13.

In a CD-R or a CD-RW, grooves are wobbled

13



the address representing portion of 24 bits is represented in the binary
notati on. When 24 bits are. represented in the binary notaRL@n, g%&resses
of 2°4 = 16777216 can be represented. Thus, assumi ng that t ardig%9%amount
of one frane is 2 kbytes, data of up to 14 4 March 2004 around 33 Cbhytes
-can be addressed. Thus, addresses corresponding to a high density disc can
be represented. When 23 bits are used in the binary notation, up to

around 16. 77 be .addr %%ﬁﬁ- e Usedii;n the binary
potation,;up§?§?§%§§%§§§9380 gg&Ses caﬁ%g§p§§§¥£§%g§f aﬁéﬁ glk%?ts are used
in the binagytHokathPp;e¥Polr028,0unG 1 19 Bt ash&afy e geddr essed. Wen
20 bits are used in the binary notation, up to around 2.10 Gbytes can be

addressed. JdBMSquYhtBAUt aneRdha skSe idfda124 Didisca i@ wica Ai glocHdensity
di sc can be' addressed. In the conventional CD-R or CD-RWformat, in

conbi nat i onscof shsghHetr dewhkauthki s -ghhdde Siqmd Fs td@todu®anet, actual |y
used (nanely, always "0"), information other than addresses is represented
(this infordataoofi31686f eiteds'eto ias odxttaimdddf oriati¢on)ne V¢bondespect to
the nost significant birt of M:(mnutes), when Mis 99 m nutes, the nost
signi ficant efeivayenbetond5' framdewewvere fireneaf tATIR dsxkaate no discs
for recording data exceeding 80 m nutes. Thus, the

composed of 42 bits.

Fig. 4A}shqws the data structure of one frame

of the ATIP of a éonventionalfCD—R or CD-RW. The first

four bits represeﬁt a synchronous signal. The next 24

bits represent an;address representing portion. The

last 14 bits repr%sents a CRC (Cyclic Redundancy Code).

The synchronoué signal has a pattern that does not take

place in a bi—phaée mark.- Every eight bits of the 24

bits represent a decimal number of each of minutes,

seconds, and frames of an address in the BCD notation.

Thus, the ATIP can represent addresses of up to 99

minutes, 59 seconds, and 74 frames. Assuming that the

data amount of one frame is 2 kbytes, such addresses

are equivalent to around 900 Mbytes.

According to the embodiment of the present

invention, as shown in Fig. 4B, in a high density disc,

the address reﬁresenting portion of 24 bits is

represented in the binary notation. When 24 bits are

represented in the binary notation, addresses of 2% =

16777216 can be represented. Thus, assuming that the

data amount of one frame is 2 kbytes, data of up to

14



nost significant bit does not becone "1". The extra information is placed
inthe lead in area. Only an address is placed in the programarea and the
lead out area. Fig. 5 shows infornation represented with cOMAEREIUhs of
three bits of the nost significant bits 15 4 March 2004 M, Sl1, and F1 of
MSF. For exanple, (M, Si, FI = 000) represents the address of the program
area and the address of the |ead out area. The nost significant bits M,

S1, and F1 a I ro are e |l ead out
area are con%%ﬁ%@@ ?%39%§§%g455i3%% Qﬁ?%%%%?%htgﬁ?%%’dﬁ%?gggs%g the | ead

in area. (McorSlespnddnt0lo rLRIi8FE Hch Si !&ﬂscifgﬁwﬁgiion_l (record
power at reference speed). In addition, additiona nformation 1,

addi tional irebeeehitey 2, and additional information 3 have been defi ned.
In the currently available format, only the additional information 1 has

been defined. The speciwdlen FDOWIRE Ard ugeRpraseiebyaM FotatrIbg,
additional information is represented by ML ="0". These special information

and t he addi vporial arwoddtd .GV Gt yefsergaad bd addrexddd. | nfRenaggon. Fig.
6 shows a sequence of franes in the lead in area of a CO-R or a' CD-RV?. As
is clear froikisgare, usede igedurendd nay woniessEdmf W fo aaesundt 8i Bperval s
of 10 frames N, N + 10, and N + 20, special information 1,

Gbytes can be addressed. When 21 bits are used in the

binary notation, up to around 4.19 Gbytes can be

addressed. When 20 bits are used in the binary

notation, up to around 2.10 Gbytes can be addressed.

Thus, without need to use all 24 bits, data of a high

density disc can be addressed.

In tﬁe conventional CDfR or CD-RW format, in

combinations of high order-four bits of M, 8, and F

that are not actually used (namely, always "0"),

information other than addresses is represented (this

information is referred to as extra information). With

respect to the most significant bit of M (minutes),

when M is 99 minutes, the most significant bit may

become "1". However, in reality, there are no discs

for recording data exceeding 80 minutes. Thus, the

most significant bit does not become "1". The extra

information is placed in the lead in area. Only an

address is placed in the program area and the lead out

area,

:Fig. 5 shows information represented with

combinations of three bits of the most significant bits
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special information 2, and special information 3 are placed. At a frame N
+ 30, additional |nfornat|on 1 is placed. At other franes mﬂ
addresses are placed. Thus, in the lead in area, at |ntervaﬁgL%ﬁ 2P
frames, the nost significant bit ML becones O (nanely, M = The extra
information represented by the nost 16 4 March 2004 significant bits (M,
S1, Fl) is required for high density discs of which conventional CD-R and

D Rware eghendad 895 { o, hares Mo soTRLBILE Lyt (B coaventgnal

di scs. Thus ensity discs b et’ erm’'ned one

plurality of . %%fnecrs e hid s of §hecRd DLbs-DRCaE A, pr g er m ned

val ue, it repr sents ad ses an extra tion |'ead in area.

To al I ow hi gh@gnRsidt % ditges r@aciiafy&t{a,e COWPBE' iablslttiélghtﬁhe%@itentl onal
CD--R and CD-RW when the nost significant bit of the 24 bits is "0",.it

represents agdressas &f1 thedropramm aga aadrbbe l(gads, oyl areaheshen the
nost significant bit of the 24 bits 1is "1, 0t represents addr esses and

extra i nfor mplrogiranofa ehe dredcha m@a.owearéheaﬂesto&bgmeﬂ .canMbi t is
"1", the remaining 23 bits can be used to represent the type of

i nformati on &id tFie cdmtentsepieseaofs Thesaddrhesnoffbeéheoflelid st hat are

used to represent addresses .is decreased by one (nanely, the nunber of

bits beconesar2a.bi t@&)., Alhdlghr 2P Dl tseprésentat apefiap to 16.5 GB
information 1 (record power at reference speed). 1In
addition, additional information 1, additional
information 2, and additional information 3 have been
defined. 1In the currently available format, only the
additionallinformation 1 has been defined. The special
information is.represented by M1 = "1". The additional
information is representeé by‘Ml = "Q". These special
information and the additional information are referred
to as extra information.

Fig. 6 shows a sequence of frames in the lead

in area of a CD-R or a CD-RW. As is clear from Fig. 6,
one sequence is composed of 40 frames. At inte;vals of
10 frames N, N + 10, and ¥ + 20, special information 1,
special information 2, and speéial information 3 are
placed. At a frame N + 30, additional information 1 is
placed. At other frames, normal addresses are placed.
Thus, in the lead in area, at intervals of 40 frames,
the most significant bit M1 becomes 0 (namely, Ml =
"o"y .

The extra information represented by the most
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to be addressed, it is still ten tinmes |larger than the disc capacity of a
conventional disc (650 MB). Thus, the decrease of one bit does not
adversely affect high density discs. As was described above? Mai@h2G34 dat a
is addressed with 22 bits, 21 bits, or 20 bits, a record capacity that is
twice or nore the record capacities of conventional discs can be handl ed.
17 4 March 2004 In the above description, it is assuned that the type of a

di sc fromwhicgh t ATLP. 1. € i S.-kn ( X co ignal CD-R a
conventionalg%gpéés\?cgglt glﬁféﬁagén§PFyqﬁgs€ig§§§1¥%§ eﬁﬁgﬁeﬁ%ég thereof). A
disc drive t 2 r.d r rﬂqﬁﬁﬁ I hgh nsity

di sc prefera§?§sﬁgg Fﬁggscéﬁg§{|‘?T$$§ W t <%ﬂ%§ﬁyiﬁ$?%%gl@%IégF?gﬁd a

conventional ¢CP-RMEaTRES a5t e PN Gale ARSI BRI BiLESyi Gh Servo,

operations (such as track pitch) of the high density discs are the sane as

those of theceadvantibanal dideR amthyd) RW dHe adidii i @nsitg ausber of bits
of the address representing portion, a synchronous signal followed

thereby, andwhsnekr predetieanting CRe ofitt her 4 gIeraniey téde same as those
of the latter except for the ATIP format of addresses. In the drive shown
in. Fig. 1, pueHetomsidedatiidrs f echreaddl blihus, besumde aa dri ve shoul d
determ ne the type of a disc. As an exanple of the nethod for determ ning
the type of Pheddfscnised CBIRe,a iD-RNragenthiafdresses an extra

information of the lead in area.

To allow high density discs to have the
compatibility with conventional CD-R and CD-RW, when
the most significant bit of the 24 bits is "0", it
represents addresses of the program area and the lead
out area; when'the most significgnt bit of the 24 bits
is "1", it represents addfesses and extra information
of the lead in area. When the most significant bit is
"1", the remaining 23 bits can be used to represent the
type of information and the contents thereof. Thus,
the number of bits that are used to represent addresses
is decreased by one {(namely, the number of bits becomes
23 bits). 2Although 23 bits allow data of up to 16.5 GB
to be addressed, it is still ten times larger than the
disc capacity of a conventional disc (650 MB). Thus,
the decrease of one bit does not adversely affect high
denéity discs. As was described above, even if data is
addressed with 22 bits, 21 bits, or 20 bits, a recoxd
capacity that is twice or more the record capacities of

conventional discs can be handled.
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density disc thereof, data placed in the address representing portion (24
bits) is used. Next, several exanples of the nethod for detghriniqﬁ)the
type of a disc using data of the address representing porti argll 9%4pe
described. As a first exanple of such a nethod, the nost significant bit
of the address representing portion is used. As was described above, in a
conventional CD 18 4 March 2004 R and a conventional CR-RW the lead in

tai t i pf ti ddr. A . t i i fi t bi t
ouea contains extra |pLotpatgn.and addiesses, The melslanlileant, oL
i nf ti i x| , th
nformeton faLSEEeE| 95,8 i K35 BRSET s and e Jead oploqpea, the

bit of a hi gY'nQﬁE@Hyﬁdkéﬁvleﬁtii'aéﬁﬁs%n‘lfr{ tah%tonQIerchT%‘HHie’E'—ofEW' gisc. In

other words, '1Tn a hig ensity disc,” thé nost signiticant bit of the

address repgegegfl BQnQQEki eR sef alhanl @3R! @B 4S8 thilecrWhergas the
nost significant "bit of the programarea and the |ead out area thereof is

"1". Wth sughs@ drebat tpat eanr eskord RGd/®rt hepisdudsd gnidd cant bit of
data that is read fromthe.address representing portion, the type of a

di sc can be debtmyobnadhwghhaehsirgedike wye fRrdgdivcaiaed wesc determ ning
means. In a conventional CD-R and a conventional CD- RW in the case of the
addi tional |iofmpabtibbhity wimnbea conventional CD-R and a

conventional CD—RW; Thus, the physical characteristics

pf servo operations (such as track pitch) of the high

density discs are the same as those of the conventional

'CD-R and CD-RW. In addition, the number of bits of the

address representing portion, a synchronous signal

followed thereby, and an error correcting CRC of the

former are the same as those of the.iatter except for

the ATIP format of addresses. In the drive shown in

Fig. 1, such considerations are made. Thus, such a

drive should determine the type of a disc.

As an example of the method for determining
the type of the disc is a CD—R; a CD-RW, or a high
density disc thereof, data placed in the address
representing portion (24 bits) is used. Next, several
examples of the method for determining the type.of a
disc using data of the address representing portion
will be described. As a first example of such a
method, the most significant bit of the address

representing portion is used.

As was described above, in a conventional CD-
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the nost significant bit of the address representing portion is "0", the
nost significant bit of the address representing portion of each of a

plurality of franmes is checked. For exanple, unless the nns?N@F@ﬁﬁpﬂcant
bit of the address representing portion of each of two successive framnes
is 110", it can be determned that the type of the disc is a conventional
CD-R or a conventional CO-RW Fig. 7 is a flow chart show ng a process of

a 19 4 Marche2004 L1 cstvexauBhe)obalhe dise tube det el dgnpeiped.  Thi s

process is perforned e contro m cr oconput er own in Fig. 1.

An addr ess | sxt SHPPhEEEREE9BKt BRdATHB deRAUl atife Idi0 diiehi £08LAR! i Ng
m croconputer 13. The controlling mcroconputer 13 performns a process for

determ ning phe (lypeoef thedh8birekB Fepreber efa%qadiiﬁ%ﬂ sid oaged to the
drive or the power of the drive is turned on, the disc type determ ning

process is s¢acépt. fédt shepaSbitibaalophifeamapiiciain 3 dee tryel ef.to the
innernmost . peripheral area (lead in area) of the disc. At step S2, the
focus servo, Ihheh¢rac&gngmserea, aadd thiee 1espl mdlite essra/,0 @re moashed on. -
Thus, 'in this state, the ATIP can be read. At step S3, the ATIP is read
from the |eatighhfacaat Fhe KTl Rsi $0SuppMhed f tdra tieel veTIE dehedubator 12
to the ContrO[Iing_niCLogggpg%eg %i'h density disc is inverse of

significan g Y

that of a conventional disc. In other words, in a high

density disc, the most significant bit of the address

representing portion of the lead in area is "0",

whereas the most significant bit of the program area

and the lead out area thereof is "1". With such a

relation, corrésponding to the most significant bit of

data that is read from the.address representing

portion, the type of a disc can be determined without

need to use a dedicated disc determining means.

In a conventional CD—Rland a conventional CD-

RW, in the case of the additional‘information 1, since

the most significant bit of the address representing

portion is "0", the most significant bit of the‘address

representing portioﬁ of each of a plurality of frames

is checked. For example, unless the most significant

bit of the address representing portion of each of two

successive frames is "0", it can be determined that the

type of the disc is a conventional CD-R or a

conventional CD-RW.

Fig. 7 is a flow chart showing a process of a
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The CRC of the ATIP is checked (at step $S4). Wen the determ ned result at
step S4 is Yes (nanely, the CRCis free of an error), the flow advances to
step S5. At step S5, it is determ ned whether or not the %k( 04
Significant Bit) of the ATIPis "1". When the determned result at step S5
is Yes (nanmely, MBS = 111"), it is determned that the disc being | oaded
isa CDRor a CDRW(at step S6). Wien the determned result at step S5

|5 N0 (namel s MBS .5 arie 4t Lse deterpipedatbabntRend fedieing | oaded is

a hi gh densi ty 4 di sc ep S7) a manner, the
type of the 74iiSC heingd Q@éj%fﬁoﬁﬁé@rmé[fﬂe één‘ﬂ@%lﬂ@ﬁ%“ bed above even

if the disc being loaded is a CD-R in the Case of the

addi tional i pfier@ROuthr tIe s i sn"Pigasian gxcephiressl igase.-.In this
case, step S5 is repeated for two successive frames. Wien the MSB is not

"0" for two sugeessidvedfdrnEse ATIEafeieduleternipedot bk the di sc being

| oaded is a CD-Ror a CD RW Wen the MSB of the ATIP in the program area
is "0", it i sotdtreddiimed nimtoddrepwiisr b2i ngTheadedtiksllan@GD- R or a CD- RW
When the MSB of the ATIP in the - programarea is "1", it is determ ned that
the disc bemigrocadgdier al highrterssty precesFhlior deserivinimg Yhreogram
area, the type of a disc can be determ ned. Corresponding to the
det er mi ned r &miet OﬁiﬂBQkﬁﬁ{olllng

In Fig. 7, when a disc is loaded to the drive
or the power of the drive is turned on, the disc type
determining process is started. At step S1, the
optical pickup 3 is traveled to the innermost
peripheral area {(lead in area) of the disc. At step
52, the focus éervo, the tracking servo, and the
spindle servo are turnéd 6n; Thus, in this state, the
ATIP can be read. At step S3, the ATIP is read from
the lead in ared. The ATiP is supplied from the ATIP
demodulator 12 to the.controlling nicrocomputer 13.

The CRC of fhe ATIP is checked (at step S4).
When the determined result at step S4 is Yes (namely,
the CRC is free of én error}, the flow advances‘to step
S5. At step SS} it is determined whether or not the
MSB (Most Significant Bit) of the ATIP is "1". When
the determined result at step S5 is Yes (namely, MBS =
"1"), it is determined that the disc being loaded is a
CD-R or a CD-RW (at step S6). When the determined
result at step S5 is No (namely, MSB = "0"), it is

determined that the disc being loaded is a high density
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m croconputer 13 controls the servo block 14 and so forth so as to adjust
or select the paraneters of the servos, the characteristics of the RF
equal i zer, and so forth corresponding to the type of the di%ém¥ﬁn¥ﬁf4

| oaded. Next, a second exanple of the disc type determning method will be
descri bed. The second exanple is a nodification of the first exanple. In
the second exanple, the type of a disc is not determned in the program
area. In the grgg ?n%area t e MSg of the ATIPis "0". In the lead in
area, when th e§E§p2§ h- MatBhSB6642| BaBBE T s tRehicgRed&sithie di sc,

the MSB of th P is 20" ad sses ereas the NBB Qf the ATIP is
"1"  for extr% $%f%?h%9l %ad?ﬁ %ﬁeg?ggﬁmﬁﬂeap 3 SeXgrade ionis

d . he di | oad
i gh donsity rOLe” RSNk BHE AL RTBLPY TREUREad% § §5' B3 ikt 0
In other worgg, %@eﬂhéhea lgE'%PéeQQdEEgghEEelh%%gmaQ;fﬁr%? %ﬁﬂathe NBB

of the ATP of whi CRCis free o error 't €an be

determ ned thapthe dhscasbghngxbepdednis 8aCR.R 9h #pER- rast,
when the MSB is al nost "0", |txca% endete?nlned t hat thgggétsc I ng

| oaded is a hsghi glenspéycdit SEor ACROT dhBBeb9ilBe rseaaRd eXaRRl &hd Mddhe
program area, the MSB of the address is "0" regardless of which the disc
bei ng | oaded is rottoh¥entéonakodsGecessive frames, it can be

determined that the disc being loaded is a CD-R or a

CD-RW.

When the MSB of the ATIP in the program area
is "0", it is determined that the disc being loaded ié
a CD-R or a CD-RW. When the MSB of the ATIP in the
program area is "1", it is determined that the disc
being loaded is a high density disc. Thus, even in the
program area, the type of a disc can be determined.
Corresponding to the determined result, the controlling.
microcomputer 13 controls the servo block 14 and so
forth so as to adjust or select the parameteré of the
servos, the characteristics of the RF equalizer, and so
forth corresponding to the type of the disc being
loaded. '

Next, a second example of the disc type
determining method will be described. The second
example is a modification of the first example. In the
second example, the type of a disc is not determined in

the program area. In the program area, the MSB of the

ATIP is "0". 1In the lead in area, when the disc being
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(CD-R or CO-RW or a high density disc. Thus, the type of the disc being
| oaded cannot be determ ned. However, when the disc 'is |oad to the
drive, the optical pickup is traveled to the innernost perlg ortion
of the disc and the lead in area thereof is read. Since the type of t he
disc is determined in the lead in area, the operations that follow can be
properly performed. In addition, when the type of the disc is determ ned,

the MSB of t a.qf _t ' o) S cked for 10
or e suchoRervelt rr@%%%“’f&%h o VR L e A F LG,
representi ng«gor then abs 'eQ's of0r t;t{%x%ramclrrﬁe A JU el 20fp Sugcagsi ve
frames, it is determ ne that ‘the optical pickup is placed at the program

area. In thigogag@erat Re reRhiAaloMl Clup drke travel ad dPciheclkead in area. In
the lead in area, the type of the disc is determ ned. Next, a third exanpl e

of the disc iypermdetennini n@pmifiotaed [dnde J.gylin@dfrér@eghe Thisd
exanpl e, the address representing portion is use In- the third exanple,

it is assunedhthaththdiBBhefidhe oaltdt ess & dpig@saddnsigt podi sop dhet he | ead
in area of a CD-Ror a CDDRWis "1" except for the additional inforimation
1. I'n contra¥ER vfietNSBAGT Ft Hien dddr dsad riepreesemtingajreost ohi0bf the |ead in
area of a high density disc is "0". In the third exanple, when the type
of a disc iscotleeer nPned, yﬁ@ﬂtﬂﬁe(ﬂﬂ%ﬁﬂﬁ&ﬂﬁ%ﬂd(ﬁﬁom the lead in

area and the MSB of the ATP of which CRC is free of an
error is almost "1%, it can be determined that the disc
being loaded is a CD-R or a CD-RW. In contrast, when
the MSB is almost 0", it can be determined that the
disc being loaded is a high density disc.

AcCofding to the second example, in the
program area, the MSB of Ehe address is "0" regardless
of which the disc being loaded is a conventional disc
(CD~-R or CD-RW) or a high density disé. Thus, the type
of the disc being loaded cannot be determined.

However, when the disc is loaded to the drive, the
optical pickup is traveled to the innermost peripheral
portion of the disc and the lead in area thereof is
read. Since the type of the disc 1is determined in the
lead in area, the operations that folléw can be
properly performed. In addition, when the type of the
disc is determined, the MSB of the data of the address
representing portion is checked for 10 or more
successive frames. When the MSB of the data of the

address representing portion is "0" for 10 or more
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are also considered. Fig. 8 is a flow chart show ng the process of the
third exanple of the disc type determning nethod. In Fig. % when a disc
is loaded to the drive or the power of the drive is turned MargheD0g; sc
type determning process is started. At step Sil, the type of the disc is
physically determ ned. In other words, the type of the disc is determ ned
corresponding to the physical characteristics of the disc. In reality, the

t f the dij det d di t k t |
donsi Ly The  BETEr i i TFERURY ie 16 ot PRl ot PErBb &Rt bst i ng.

t f d f S12 23 4
Nerch 2004 AE- @Bsé%éBlgﬁsﬁo%& B st aﬁ?r%%vz{f;%dtéﬁétﬁe O st
peri pheral aﬁﬁ‘ﬁeQEtREE %%kﬁ?)arx%l vtefl%d qad Cﬁl’ﬂa aEeM -idtastsp Sid, the

focus servo trac g se the spindl e servo are turned on. In

this state, the NJLE ¢anakear eathe %tﬁg(ﬂffiﬂ% ding: Alldzedrhbgedead in

area (data of the address representlng portion) is read. Thereafter, the

CRC of the ATIP is chemked, Gat-hitrep eSkoplNen e diedertyped result at
step S16 is Yes (nanely, fhe CRCis free of an error), the flow advances

to .step S17.détesihéniSy7metthedVeB1(Migt dsisgniibexint Bi t)hof thhedATIP is

checked so as to determne the type of the disc. This disc type
example, the address representing portion is used. In-
the third example, it is assumed that the MSB of the
address representing portion of the lead in area of a
Cb~-R or a CD-RW is "1" except for the additional
information 1. In contrast, the MSB of the address
representing portion of the lead in area of a high
density disc is "0". In the third example, when the
type of a disc is determiﬁed, physical characteristics
are also considered. Fig. 8 is a flow chart showing
the process of_the third example of the disc type
determining method.

In Fig. 8, when a disc is loaded to the drive
or the power of the drive is turned on, the disq type
determining process is started. At step S11, the type
of the disc is physically determined. In other words,
the type of the disc is determined corresponding to the
physical characteristics of the disc. 1In reality, the
type of the disc is determined corresponding to the
track pitch or line density. The determined result is

stored. 1In addition, servo adjusting operations for a

serve gain and so forth are performed (at step 512).
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determning nethod is the same as the above-described first exanple. In

ot her words, when the MSB of the ATIPis "1" (nanely, MSB = "1"), it is
deternmined that the disc being |oaded is a CD-R or a CD Rw4 Mgrche#flodr ast ,
when the MSB of the ATIP is "0", it is determ ned that the disc being

| oaded is a high density: disc. Thereafter, at step S18, the determ ned
result obtained at step S17 is conpared with the physically determ ned

result. Wen the deter@tn%% res) ggzg%zﬁ? iégf é@c%€$f%$§g%%¥F%%g¢y

mat ch), since the det &rmi-rati on roper process

is conpleted ; et er.m { t I y, they do
not match), Fﬁ!ﬁﬁﬁo%Bﬁfgﬁﬁgﬁgk%ﬁ%fggﬁﬂgbf%%%%§§?J§é$e%§§§gFS%ﬁggbép S19,

Lhe servo ORELAbLANs 3l &ddined Af focdhioipal tae theul! Quiybet hs Lo step
S12. At step S12, corresponding to the etermned result obtained at step

S17 (namely, ti@ekigleskedd,esld e 10 ABR)  sdhgo Seryoradhusgt gants are

performed once again. Thereafter, the flow advances to step S13. In
addition to thethikSktateGonthe aEL it tard bexesgpdies ot $bepdEss,t wpe

determ ning method, part or all the address representing portion of 24
bits represeamed ofi the Hiesar ymaimdd ofddta @&f htlgh dedsesy disc is
successively or tenporarily forned as a speci al

representing portion) is read. '

Thereafter, the CRC of the ATIP is checked
(at step S16). When the dete;mined result at step S16
is Yes (namely, the CRC is free of an error), the flow
advances to step S17. At step S17, the MSB (Most
Significant Bit) of the ATIP is checked so as to
détermine the fype of the disc. This disc type
determining method is the.same as the above-described
first example. In other words, when the MSB of the
ATIP is "1" (namely, MSB = "1"), it is determined that
the disc being loaded is a CD-R or a CD-RW. In
contrast, when the MSB of the ATIP is "O%, it is
determined that the disc being loaded is a high density
disc.

Thereafter, at step S18, the determined
result obtained at step S17 is compared with the
physically determined result. When the determined
resﬁlt at step S18 is Yes (namely, they match), since
the determination has been properly performed, the

process is completed. When the determined result at

stép S18 is No (namely, they do not match), the flow
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pattern that does not take place in a CD-Ror a CD-RW the type of the
disc can be determned. In reality, the follow ng nethod can_be used. The
LSB (Least Significant Bit) of each address of the program 4Maich 2064 xed
to "T1" or "0". In a CD-Ror a CO-RW "1" "and "0" alternately take place.
Thus, corresponding to the LSB, the type of the disc can be determned. In
the lead in area, the LSBis fixed to "1". In the programarea, the LSB is

fixed to 110ggvadgégnggu§qﬁ%xigépi;gfiég%gtgﬂgar%gé the LSB is fixed to

"0". In the program area, 1" “ETRES Y %t he type of the

di sc can be dgiardvingts 4 @gdidd ofsrt herf gad ikpearea,ga di stingui shed
from the progran1§}ea. 25 4 March 2004 Lg#ﬁg g gg?figaga?lgﬁi ot her than

the LSB, thedumeoita dise can. bendetecpi 5ed, ALLeEBRLLUSY tR the
particular pattern of all "0s" is periodically placed.” In this case,

al t hough t he caceassitid itesslt dbtyinget i otapesi7cohapspndithg to such a
known pattern, a high density disc can be distinguished froma CD-R or a

CD- RW Such ahperkieadircaulpatderirheraysbe, f oneegdewwbhadjupafendls 24ebits.
Next, a method for determning the type of a disc without need to add
i dentificati gedfvnmedhtdnore tagyaidat a Tfietbafbddy esber époeseadviangesortt on (24
bits) wll

step S13.

In addition to the first, second, and third
examples of the disc type detgrmining method, part or
all the address representing portion of 24 bits
represented in the binary notation for a high density
disc is successively or temporarily formed as a special
pattern that dﬁes not take place in a CD-R or a CD-RW,
the type of the disc can Ee determined. 1In reality,
the following method can be used.

The LSB (Least Significant Bit) of each
address of the program area is fixed to "1" or "0". 1In
a CDb-R or a CD-RW, "1"'and "0" alternately take place.
Thus, corresponding to the LSB, the type of the disc
can be determined.

In the lead in area, the LSB is fixed to "1".
In the program area, the LSB is fixed to "0".
Alternativély, in the lead in area, the LSB is fixed to
"O". In the program area, the LSB is fixed to "1".

Thus, the type of the disc can be determined. In

addition, the lead in area can be distinguished from

the program area.
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be described. In this nmethod, an address contained in the address
representing portion is reproduced. The change of reproduced addresses is
detected. Corresponding to the detected change, the type of 4Mpsch 2004 i s
determined. Fig. 9 is a flow chart showi ng an exanple of such a disc type
determ ning nethod. In the nmethod shown in Fig. 9, when four |ow order
bits including the LSB are represented in the BCD notation, "9" is
followed by "0". In the hinary notation, "9' is_ fol]owed "A'. Using
such characteristics, ?ﬁéq%/ge Pestti T it d%?%‘f”?ﬁ#éﬁr.‘ ﬁ‘ﬁ% F@Br bits to
be checked af, raj r | an) t i 4an. +_.3). (where n
is an integer ?nggﬁg ?E%ébqﬁgﬁz tgﬂ%ﬁ%ﬁgéqén%%‘tﬂ%f#%ﬁé Qéyaggfiéant

pit). Howevepardschia Vit A bAReh 204 of ﬁepﬁ&&f@mg;g&c&?g updat e

frequency becomes Iow. “Thus, to quickly performthe proce It

preferred tondehesmcR@el h@ it BhdiCdied NGl ovy osdegnfoyr bits
i ncluding the LSB. Fig. 9 shows a process perfornmed after the” servo

operations adetpetibented ardbriheAHRAS teathchid iknéde paPeeoh,the disc
is determned. At step S21, a synchronous signal is detected. At step S22,

a CRC is chetkhddeWsdn vt kid sdeteammibrediirsasiiduiadhsd epr &22a i spD-Xesr(ganel y,
the CRCis free of an error), the flow advances to step 523. At step S23,
data of | ow GPdBW.- Such a periodical pattern may be formed with a

part of 24 bits.

Next, a method for determining the type of a

disc without need to add identification information to

data of the address representing portion (24 bits) will

be described. 1In this method, an address contained in

the address reéresenting portion is reproduced. The

change of reproduced addreéses is detected.

Corresponding to the detected change, the type of the

disc is determined.

Fig. 9 is a flow chart showing an example of
such a disc type determining method. 1In the method
shown in Fig. 9, when four low order bits including the
LSB are represented in the BCD notation, "9" is
folliowed by "0O". In the binary notation, "9" is
followed by "A". Using such characteristics, the type
of a disc is determined. The four bits to be checked
are'generally represented as bit (4n) to bit (4n + 3)
(where n is an integer in the range from 0 to 5; bit O

is the least significant bit}. However, as the value



four bits including the LSB (address) is read. It is determ ned whether or
not the value of the low order four bits is "9". Until the val ue of the

| ow order four bits beconmes "9", a cycle fromstep S21 to s?@ﬁ“*é%@4is
repeated. When the value of the |low order four bits beconmes "91', the flow
advances to step S24. At step S24, the nunber of tines Nis. set to "0".
Thereafter, a synchronous signal is detected (at step S25). A CRC is
checked (at step B2épmeWhdmrdee deteerupdwec: resifdenad lsé@pmS261o8. Yes
(nanely, the CRCis free of an error), the flow advances to step S26. At
step S28, it Thig,dépeamiindd vt petr fomm miberrafess meist NL$ spsafikkerd than 6
(N < 6). Since the nunber of tines Nis O, the flow advances to step S29.
At step 529, tPt dp§egriaenithed tihet Idr sordifst UEAny M hordern fasrval ue of
the | ow order .four bits of the address representing portion is in the
range from APELS18RG)UAANIFthe I6P) . When the address is represented in
the binary notation, sjince "9" is followed by "A', the flow advances to

step S30. At..step S30F18r % SHAE @ MEPCITRAPHHONE detAg FBéded is a
nah Sensi g SR LDRALULESR IS SR SN e BRI L on,
I't is determ,ped;thak E:E}Eedio%c 18 Qﬁsd (?L%d%eesrnﬁn% .R %At asggﬁ)Rg\él,

a synchronous signal is detected. At step 822, a CRC

is checked. When the determined result at step S22 is

Yes (namely, the CRC is free df an error), the flow

advances to step 823. At step S23, data of low order -

four bits including the LSB (address) is read. It is

determined whether or not the value of the low order

four bits is "9". Until the valﬁe of the low order

four bits becomes "9", a cycle from step S21 to step

523 is repeated.

When the value of the low order four bits

becomes "9", the flow advances to step 824. At step

S24, the number of times N is.set to "0". Thereafter,
a synchronous signal is detected (at step 825).. A CRC
is checked (at step $26). When the determined result

at step 526 is Yes (namely, the CRC is free of an
efror), the flow advances to step S2§. At step 528, it
is determined that the number of times N is smaller
than 6 (N < 6). Since the number of times N is 0, the
flow advances to step S29.

At step $29, it is determined whether or not
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The nunber of times N (as a paraneter) is wused so as to deal with a
situation that after the wvalue "9" is detected, the address 8{ t he next
frame cannot be read. When the determ ned result at step s26 EW%‘%%F t he
fl ow advances to step S27. At step S27, the nunber of times Nis -
increnented by +1. Thereafter, the flowreturns to step 525. At step 525,
a synchronous signal is detected. At step S26, a CRCis checked. After
t he process ther epeakedSivhd il@s,otder theutebet s aedthesubbratssstep S26 i s
No (namely, a CRC is not free of an error), the fl ow advances to step
528. At st eprB&p®esehmeimgriyerrtafort ilnesiiN tiee onesgé. LrdmeAf [((swlldUr i t o
step 521. Thereafter, the process is repeated fromstep S21. Even if
speci al i denfi flircaflildn .i nframtliton dddrews asdedprebentedcinygdedet er m ni ng
process takes a time. However, in this case, it is not necessary to 28 4
March 2004 abdpgavangpediigin patings 1P HetEehiaveg Phe 'fype thr F1dvsc.
Next, with reference to Figs. 10, 11, and 12 a real exanple . of the ATIP
will be descPPB8acCethd4£temit3l of AheShaPPS3Pe +Epi8sEREEITHYEMD to M3
as shown in glﬁ ..10. In Fig.,10,. MO is the |east si ni.%ic nt bit, whereas
VB3 15 the mbBRTsiclR REmMOHTS HHPH b Braceit APRBLEY: G16M3, Me2, ang
M21) of the %ﬁe%l%%eag%dfgg%jfgsfgbfégggféaein LﬂetEEDlg%QaEQO%Lea’ M20 i's

since "9" is followed by "0", the flow advances to step

$31. At step S31, it is determined that the disc being

loaded is a CD-R or a CD-RW.

The number of times N (as a parameter) is

used so as to deal with a situation that after the

value "9" is detected, the address of the next frame

cannot be read. When the determined result at step S26

is No, the flow advances to step S27. At step 827, the

number of times N is incremented by +1. Thereafter,

the flow returns to step S25. At step 525, a

synchronous signal is detected. At step S26, a CRC is

checked. After the process is repeated six times, if

the determined result at step 526 is No (namely; a CRC

is not free of an érror), the flow advances to step

528. At step $28, the number of times N becomes 6.

The flow returns to step S21. Thereafter, the process

is repeated from step S21.

Even if special identification information is

not added, the disc type determining process takes a

time. However, in this case, it is not necessary to
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used as an identifier. In addition, as shown in Fig. 4B, a frane
synchronous signal of four bits is added. Wth a CRC code of' 14 bits, an
error detection code encoding process is perforned. As a r sMpEch 2004ATI P
frame of 42 bits is formed. Fig. 11 is a table show ng the contents of
information identified by the high order four bits (M3, M2, M1, and
M20). The program area and the |ead out area contain only nornmal addresses

(absolute agddsesses) spbMR3a u@%erwz%orwﬁgtefﬂ¥ﬂyp (hereypeiee 0 or 1)

represents nornmal addresses. |n a recordabl e high denS|ty disc, the start
address of theskead in area is for exanple A370h (O hours, 09 m nutes, 30
seconds, 50 franes as tine information of the sub code). The start address
of the programarea i NeR2FOaigh hedesent2 monwies . Q® secondsnd 1O, franes
as tinme information of the sub code). In this exanple, address information
that sinply anceehsesafpléd bHr ¢he2@04 bf wahlt e idesermusd perThphe? 4l
position of the disc is recorded as the ATIP. In other words, negative
addr esses dobhbs o&kehpl AFEPi arehgepeadentear & Mhusy MA3 43 shewmecessary
to distinguish addresses in the lead in area fromthose in the program
area (lead ol Fagea}O-1nIphEigeadlinMirdg, tAR Paasdmssi@iefi@dkded in a

sequence shown in Fig. 12. Extra informatiqgn is
bit, whefeas M23 is the most significant bit. The high

order three bits (M23, M22, and M21) of the 24 bits are
used as an identifier. 1In the‘lead in area, M20 is
used as an identifier. In addition, as shown in Fig.
4B, a frame synchronous signal of four bits is added.
With a CRC éode of ‘14 bits, an error detection code
encoding proceés is performed. As a result, an ATIP
frame of 42 bits is formed.

Fig. 11 is a table showing the contents of
information identified by the high order four bits
(M23, M22, M21, and M20). Thé program area and the
lead out area contain only normal addresses (absolute
addresses) . (M23, M22, M21, M20 = "000X" (where X is O
or 1) represents normal addresses. |

In a recordable high density disc, the start
address of the lead in area is for example A370h (O
hours, 0% minutes, 30 seconds, 50 frames as time
information of the sub éode). The start address of the
program area is D2F0h (0 hours, 12 minutes, 00 seconds,
00 frames as time information of the sub code). 1In

this example, address information that simply increases
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recorded at frames N, N+ 10, N + 20, and so forth at intervals of 10
frames. Next, the extra information placed in the lead in area wll be
described. (M23, M22, M21, M20 = 101X): Special infornation? Marie2®deci al
information 1 "is information that represents target wite | aser power at
reference speed, reference speed, disc application (representing the

pur pose of the disc), disc type, and so forth. The special information 1

i s composed @iroml thiel S rgeaeRist Per QA% HEPdLi €86H 0B PLRe Ei%’%%, M2, M1,

M2O = 110x): Special information 2 The special infornmation I's

information thabrdeepaesates ATEp St ard A eSsoPds! hgebgagdvkn area. For
exanpl e, the special information 2 contains the above- descri bed address

A370h. I n thiegdexaselsedd 2kdhd plade (H0000910398014021328Q000)hushR3,
M2, M21, MRO = 111X): Special 30 4 March 2004 information 3 The speci al
information 3ti §si nbdr metdeds dhatto reepreisenissit heddtasteaddnesteof the | ead
out area. The special information 3 contains for exanple an address
50000h. In tRegdestamgirez thremR thyts iar eehg (OOI0A00808800080000NE ( M23,
Me2, M21, M20 ="0010): Speci al

area}) .

In the lead in area, ATIP frames are recorded
in a sequence shown in Fig. 12. Extra information is
recorded at frames N, N + 10, N+ 20, and so forth at
intervals of 10 frames. Next;'the extra information
placed in the lead in area will be described.

(M23, M22, M21, M20 = 101X): Special
information 1

The special infdrmatioﬁ 1 is information that
represents target write laser pgwer at reference speed,
reference speed, disc application (representing the
purpose of the disc), disc type, and so forth. The
special information 1 is composed of 21 bits except for
one identification bit.

(M23, M22, M21, M20 = 110x): Special.
information 2 .

The special information 2 is information that
represents the start addregs of the lead in area. For
example, the special information 2 contains the above-
described address A370h. In this example, the 21 bits
are {(000001010001101110000).

(M23, M22, M21, M20 = 111X): Special
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information 4 The special information 4 represents a nedia naker code, a
medium material,' and so forth. (M3, M2, M1, M0 = 010X): Additional
information 1 The additional information 1 is information t y?“#@%ﬁ@sents
functions that define the m ninum speed and the maxi mum speed avail abl e
for the CLV control and data wite |aser power at reference speed. (M3,
M2, M1, M2Q. % ?#ﬁ%&o Aqgltlonal information 2 The additional information
is information represents parameters for data wite operations such

as data wite laser powgl, #@%@ 0011 Auxi l.i ar
i nformation The aUX|I|g$§ ﬁ£fornﬁ$f%§5$€g?r1 n%t%%n %E ! Speégﬁts
record densi buprdostidl AR efoa MO ls dRCEL 2eRgdogp LOLL. MEEN the

aUX|I|ary information, the type nanely, a conventional density

disc 31 4 Magpbc2004 elrfo%n{yt%rd@%axytﬂﬁ)f&@ne;b&mﬁéeéfﬁ 989 e(s,'é,/'23
1,422, E 421, MPO = 1000) : Copyright' control information 1 (M3

M21, MRO = 1BOID))DhC0p)IrnI @his condnple i iy nad i9ne 2 JB@ copyri ght Control
information 1 and 2 are

(001010000000000000000) .

(M23, M22, M21, M20 = 0010): Special
information 4

The special information 4 represents a media
maker code, a medium material, and =o forth.

(M23, M22, M21, M20 = 010X): Additional
information 1

The additional information 1 is information
that represents functions that define the minimum speed
and the maximum speed available for the CLV control and
data write laser power at reference speed.

(M23, M22, M21, M20 = 011¥): Additional
information 2 |

The additional information is information
that represents parametefs for data write operations
such as data write laser power.

(M23, M22, M21, M20 = 0011): Auxiliary
information

The auxiliary information is information thaf
represents record density, disc diameter, moment of

inertia, and so forth. With the auxiliary information,

the type of a disc (namely, a conventional density disc

31



i nformation about copyright. The copyright control information 1 and 2
contain electronic watermark information, encryption type for copyright
protection, decrypting key information, and so forth. Int é%@ e
shown in Fig. 5 (M3, M2, M1, MO0 100) represents the informtion of
the address of the lead in area. However, as was described above, in a
high density disc, addresses recorded thereon sinply increase. Thus, it

'S not necesgary %ggﬂfgédgggéwaiggprg%iggeoﬁﬁ%ggﬁéﬁgg.in area. As a

result, in a high density di'sc, wth 100), the copyright

control information 1 and® qafp baypl acksy Lni1pbe)abovgpdeserigtion, the
address information (ATIP) was described.. In a high denSity disc, data is

recorded i n ehtexampeEad>RMformat. In the CDO-ROM fornat, address
information is placed as a header. The header portion of a conventional
CD-ROM has a structurenMss sham, iMe Fj gu2d3A tegardl esspefritghe node 0, 1,
or 2. In other words, the header portion is conposed of an absol ute

addr ess port icontADDRESSriftizn 32 4 March 2004 bits and a node portion
(MODE) of eight bits. The absolute address portion represents the absolute
address of a frame wit The mopyifornat¢ont ol ninfoematiMNL, asecdhdsrg SEC)
and frames (FRAME). The node portion (MODE) represents one of the

above- descri édfogggddon about copyright. The copyright control

information 1 and 2 contain electronic watermark
information, encryption type for copyright protection,
-decrypting key information, and so forth. In the
example shown in Fig. 5, (M23; M22, M21, M20 = 100)
represents the information of the address of the lead
in area. Howeﬁer, as was described above, in a high
density disc, addresses récorded thereon simply
increase. Thus, it is not necessary to distinguish
addresses of the lead in area. As a result, in a high
density disc, with (M23, M22, M21 = 100), the copyright

control information 1 and 2 can be placed.

In the above description, the address.
information (ﬁTIP) was described. In a high density
disc, data is recorded in for example a CD~-ROM format.
In the CD-ROM format, address information is placed as
a header. The header portion of a conventional CD-ROM
has a structure as shown in Fig. 13A regardless of the
mode 0, 1, or 2. In other words, the header portion is

composed of an absolute address portion (ADDRESS}) of 24
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The absol ute address portion (ADDRESS) is conposed of an absol ute address
m nut e conponent portion (MN), an absol ute address second conponent
portion (SEC), and an absol ute address franme portion (FRAVE) MapshcdP04s
these portions is conposed of eight bits. The absol ute address portion
(ADDRESS) is equivalent to the tine information of the Q channel of the
sub code of the above-described CD-DA (nanely, they are correlated in the
rel ati on of minss tandne)mod@choetiohhemabspl vife cadtire$s g8 .nutTonponent
portion (MN), the absolute address second conponent portion (SEC), and

t he absol ut elsddness ddduwes soppohiot pepresantEFRARERbsInegpr esented with a
two-digit BCD nunber. A CD-ROM has the above-descri bed sub code portion
(not shown) .adiree @ chianmef rewat Wihs bhmeabsdbutne taddr ess mieprissented with

t he above-descried "M N ', "SEC', and "FRAME". In a high density CD ROM
accordi ng t olMHE . preserds | AFEAL i oangdhéramasaf {ERAME)s CIHROWMAIEE referred

to as high density CD , toallowtine information of digital data that
exceeds 80 MY ofMAMD nFaRFesenss 41008 e 5064 2bOVSe dessieht ed, as
shown in Fig. 13B, all the areas of "MN',. "SEC', and "FRAME' of the
header porti Ste represented with a 24-bit binary number. The 24 bits

are address informatiqf, corLespopdi N9.L9sL 820948 ARTHERAT AT P
composed of an absolute address minute component
portion (MIN), an absolute address second component
portion (SEC), and an absolute.address frame portion
(FRAME) . Each of these portions is composed of eight
bits. The absolute address portion (ADDRESS) is
equivalent to the time information of the QO channel cof
the sub code of the above-described CD-DA (namely, they
are correlated in the relation of one to one). FEach of
the absolute address minute component portion (MIN}),
the absolute address second component portion (SEC),
and the absolute address frame compoﬁent portion
(FRAME) is represented with a two-digit BCD number.

A CD-ROM has the above-described sub code
portion (nbt shown). The ¢ channel contains an
absolute address represented with the above-descried
"MIN", "SEC", and "FRAME™ .

In a high density CD-ROM according to the
present invention (hereinafter this CD-ROM is referred
to as high density CD-ROM), to allow time information

of digital data that exceeds 80 minutes or 100 minutes
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When the tinme information of the Q channel of the sub code of reproduced
data of a CD-ROMis partly nodified, longer tinme information than the
conventional time information can be represented. In other {WaEd 200¢he
time information of the sub code contains the zero portion (ZERO of which
all eight bits are"Gs". Wth- the zero portion, the tinme information can be
extended. Fig. 13C shows the format of the sub code of which hour
information it® becakged sdrtted heazateoyworia ohig The3Bei ghl bhesaakatshe zero
portion 36 area divided into two four-bit portions. The first' four-bit
area 40a is odssigied t'¢aMe "drolr"FRANET ¢HOUR} beéadde pekbatiovearei ne. The
second four-bit area 40b is assigned to the "hour" digit (AHOUR) of the
absol ut e ti m¥epsesce tieie wirtdl &t i A4 idurbind oy reamledri s Thes2@npaieant, in
the case of a high density disc, hour information is not actually
recorded. | ndF€adddmigsse iarfianalotni P r s rmAPrg Fhe . tReaPREG™ digit of
t he absol ute tine‘éAHCUR is represented in the BCD notation (0 to 9). In
a high densgﬁﬁcﬂﬂ ed FEéxaane, the start position of the lead in area

is O hours, 09 m nutes,_and J0 franes, i t he. absolute tjnme, whereas the
start position of the ?W@@Ié%%ﬂFﬁﬂﬁﬂf ?ﬁﬂ%ﬁﬁ%ﬁeﬁkiéh% hoﬁPEPnf% ﬁ&nutes,

o000, TS5 MU ol G0N anleytbal sy esen
modified, longer time information than the conventional
time information can be represented. In other words,
the time information of the sﬁb code contains the zero
portion (ZERO) of which all eight bits are"0s". With .-
the zero portion, the time information can be éxtended.
Fig. 13C shows the format of the sub code of which hour

- information is recorded with thé zone portion. The
eight bits of the zero portion 36 area divided into two
four-bit portions. The first four-bit area 40a is
assigned to the "hour"™ digit (HOUR) of the relative
time. The second four-bit area 40b is assigned to the
"hour" digit (AHOUR) of the absolute time. Since the
relative hour information is less important, in the
case of a high density disc, hour information is not
actually recorded. Instead, these areas contain "FF FF
FF Fh". The "hour" digit of the absolute time (AHOUR)
is represented in the BCD notation (0 to 9). 1In a high
density disc, for example, the start position of the

lead in area is 0 hours, 09 minutes, and 50 frames in

the absolute time, whereas the start position of the
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cards as well as optical discs. According to the present invention, since
addresses are represented in the binary notation rather than the BCD

notation, data of high density (capacity) record medi uns cafhMsEchadifidessed.

in addition, since the nunber of bits of an address representing portion,
a synchronous signal follomed thereby, and an error . detecting CRC of high
density record nedi uns @ sane thos of coH%e@% fnal record

nedi uns, cha%g%%ra%faﬁﬁaaddr godéﬁéct n&%ﬁqwﬁﬁﬁ & f1h@ATe cal be
suppressed abggfu %ﬁ%gh{bl|lty wi th conventional record nediuns can
be easily naln alne e recordlng apparatus according to the present

i nvention can deter"'ngttgﬁOB%geb%f“%’gﬁp%m%tlﬁﬁgiﬁgiﬁﬁfﬁe% 9egkﬁggrence

of address representations rresponding to resu

characteristigs 9f EB?li%HVQ% ARGl R ZRIGIGRE PRiciRdhdShefor
corresponding to the type of the disc. Al though the present |nven¥|on has

been shown @aagadessrirbed wgtbp&qggqc@lggsa best node enbodi nent thereof,

it should be understood by those skilled in the art that the foregoing and

various other changes, Acepir8isngnso ahed addistanans rdvedticond oreinod detail
t hereof 35 4 March 2004 may be nade therein wthout departing fromthe
spirit and. sedpeesfetsherpr espme semtent iionth®6 binary notation rather
than the‘BCD notation, data of high density (capacity)
record mediums can be addressed. In addition, since
the number of bits of an address representing portion,
a synchronous signal followed thereby, and an error
detecting CRC of high density record mediums are the
same as those of conventional record mediums, changes
of an address detecting circuit and software can be
suppressed. Thus, the compatibility with conventionel
record mediums can be easily maintained.

The recording apparatus according to the
present invention can determine the type of a record
medium using the difference of address representations.
Corresponding to the determined result, the
characteristics of the servos and RF eqﬁalizer can be
adjusted corresponding to the type of the disc.

Although the pteeent invention has been shown
and described with respect to a best mode embodiment
thereof, it should be understood by those skilled in

the art that the foregoing and various other changes,

omissions, and additions in the form and detail thereof
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4 March 2004 CLAIMS 1. A data record medium having an address representing
area of a predeterm ned nunber of bits for representing ti i nformati on
representing mnutes, seconds, and franes in a binary codegfaﬁ%ﬁ 04

not ati on, wherein addresses represented in a binary notation instead of

t he binary coded decinmal notation are placed in the address representing
area wherein the data record nediumis an optically recordable data record
medi-um wher BRY §rod\des Wbl i i tieut adepardi-necticon aee spderit f or med
and the addresses as wobbling information of the grooves have been pl aced,
wherei n the &86r 85§9PceYleddift iRE S i8VeREéPPed to at the tine of data
recording, and wherein the tinme information in the address representing
area of the recording mediumis prerecorded. 2. The data record nedi um as
set forth in claiml,wherein the predeterm ned nunber of the address
representing area is 24 bits. 3. The data record nediumas set forth in
claim1l or 2, wherein the address representing area contains one bit or a
plurality of bits having a predeterm ned value or a predeterm ned pattern.
4. The data record nediumas set forth in claim3, wherein the
predeterm ned one bit or the plurality of predetermned bits of the
address representing area allows data placed in the
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address representing area to be identified as information 37 4 March 2004
ot her than the addresses. 5. The data record nediumas set forth in claim3
or 4, wherein the predeternined val ue conprises the val ue of Maféd 208dst
significant bit of the plurality of bits placed in the address
representing area. 6. The data record nediumas set forth in claim3, 4 or
5, wherein the predeterm ned val ue conprises the value of the | east

signific |4 of the plurality of bits placed in the address
represen ea. 7. The data record nediumas set forth in claim§6,

wherein 1the pregeter %E§Q‘d\/%é’@ilﬂﬁ Bg%i%?e%ll e%ﬁg%%g.sp%%ffgs%%méé%?%eaa

value or a pattern that does not take place 1 n binary ‘¢cod .

not ati onofB. daThemadete¢rubnddmedumiveaccrdi ngito afyr oneeptekbat ipgecedintg
clains further having a lead in area and a program area, wherein the |ead
in area GO HRIr ST LY HOE- BHARESS i nforRatron asdwobbineg in a

i nf or mat k. QR r ega Lk e i_nary notation, and wherein the program
area contg"l r?;le)g dresse(ge&r:g%%gsgr??ggﬁ%d the binary notation. 9. The data

record nmedi umwsreein f oatiires selsai nt@prubeneed t hien vakue Wifnd g Mstation
significant bit of each of the addresses contained in the lead in area is
di f f er enttPtGRA £ %relaet Bippged ardart decimalnpotadiign faranplatedofineddie

of address representing area

wherein the data record medium is an optically recordable
data record medium, '

wherein grooves wobbled in the radius direction have been
formed and the addresses as wobbling information of the
grooves have been placed,

wherein the address representing area 1is referred to at
the time of data recording, and

wherein the time information in the address representing

area of the recording medium is prerecorded.

2. The data record medium as set forth in claim 1,wherein

the predetermined number of the address representing area is

24 bits.

3. The data record medium as set forth in claim 1 or 2,
wherein the address representing area contains one bit or a
plurality of ©bits having a predetermined wvalue or a

predetermined pattern.

4. The data record medium as set forth in claim 3, wherein the
predetermined one bit or the plurality of predetermined bits
of the address representing area allows data placed in the

address representing area to be identified as information
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the addresses represented in the binary coded decinmal 38 4 March 2004
notation. 10. The data record nmediumas set forth in claim$8 ,.._Wherein
the value of the nost significant bit of each of the addres%@ér 4 ned
in the programarea is different froma predeterm ned value of the nost
significant bit of each of the addresses represented in the binary coded
decimal notation. 11. A data recording and/ or reproduci ng apparatus for

al | owi ng i t ecaqr ium and a second data record nediumto be
used, the |%%5E%%?aépéc%§8q§g§%ﬁﬁlhaving an address representing area of

a predeterm ned nunber of. bits, the address representing area containing

time inform n r,epresenting mnutes, seconds, and.franmes Ln.a binar

coded dg%inghgnogggﬁonFe?ﬂg set ﬁﬁu@at%Sré%% dfﬁﬁgﬂhnﬁﬁathélgn gadﬁges‘%ﬂ'
representifigraiiiea tole appeadeletifimed RUTRY BbmPili%es LRBcAUGE888 of the
representing area containing addresses representfed in a binary notation
rat her tHE®$FR helgpaddyaeddeditecfimthengtlatiaiita pfedet es nipledtaaheihi ttios
a pIuraJigﬂafﬁssp£edeter ined bits of the address representing area being a
pr edet er fihe vald%pﬁ?sgg%FBQeﬁgﬁﬁ'ned pattern, the data recording and/or
reproduci ng apparatus conprising:' means for reproducing data contained in

the address . yeprgsenting area; and determ ni ans for, determning the
di sc that?%_s'i sTBEi ﬁ%sca_()sjéag?§d‘t H%eczje%pésda?%trg(%&r medi Lﬂ?‘l%n:gt het or 3,
predet er iiRadiwnerl t peedkhe W | LYk 1%fe PEefeteidnednRi t 5, ofet her datia,

least significant bit of the plurality of bits placed in the

address representing area.

7. The data record medium as set forth in claim 6, ﬁherein
the predetermined value or the predetermined pattern comprises
a value or a pattern that does not take place in the

binary coded decimal notation.

8. The data record medium according to any one of the
preceding claims further having a lead in area and a program
area, '

wherein the lead in area contains addresses and non-
address information as wobbling information represented in the
binary notation, and

wherein the program area contains addresses represented

in the binary notation.

9. The data record medium as set forth in claim 8,

wherein the value of the most significant bit of each of
the addresses contained in the lead in area is different from
a predetermined value of the most significant bit of each of

the addresses represented in the ©binary coded decimal
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reproduced fromthe address representing area is the predeterm ned val ue
or the predeterm ned pattern wherein the first optical disc has grooves
wobbl ed in the radius direction, 39 4 March 2004 wherein theMa
representing area contains tine information representing m nutes, seconds,
and frames in a binary coded deci mal notation, wherein the second opti cal
di sc contains addresses represented in a binary notation instead of the

bi nary coded , decinmal notation in the address representing area, wherein
the addr 88&atdiesenting area is referred to at the tine of data
recording, and wherein the tinme information in the address representing
area of the recording nediumis prerecorded. 12. A data recordi ng and/or

reproducillig appar atasaf orecatdowatdi anf igsst sdat afseehr dmediluimand aseegnd
data record nediumto he used, the first data record nmedi um having an
addr ess MEFESddht FRg Feddlcofoh phedaixithi Abenadisentofbbit f aamh agfir dde

r epr esenti C i_ni th hnf o i esent i,k Lnut es
seconds,%g% E%%%%%sgph%§q§%%5r§ﬂggied ﬁ%@?ﬁ%ﬁ\ %%?étﬁﬁk,a?ggg§880ndfﬁg?aa
record mpdiedatEmingednvaldeess tepmesent sNgnareaadh iy eseteashned the
nunber of bits, the address representing area containing addresses

repr esenBEQLS LD FRIPYSSABERE dR tachdrindan ¢pdedi daryneddad tdciami
notation, the data recording and/or reproduci ng apparatus conpri sing:

means for reproducing the addresses contained in the address
11. A data recording and/or reproducing apparatus for

allowing a first data record medium and a second data record
medium to be used, the first data record medium having an
address representing area of a predetermined number of-bits,
the address representing area containing time information
representing minutes, seconds, and frames in a binary coded
decimal notation, the second data record medium having an
address representing area of a predetérmined number of bits,
the address representing area containing addresses represented
in a binary notation rather than the binary coded decimal
notation, a predetermined one bit or a plurality of
predetermined bits of the address representing area being a
predetermined value or a predetermined pattern, the data
recording and/or reproducing apparatus comprising:

means for reproducing data contained in the address
representing area; and

determining means for determining the disc that is being
used is the second data record medium when the predetermined
one bit or the plurality of predetermined bits of the data
reproduced from the address representing area 1s the
predetermined value or the predetermined pattern

wherein the first optical disc has grooves wobbled in the

radius direction,
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representing area; and means for detecting a change of the reproduced
addresses and determ ning whether the disc that is being used is the first
data record nmediumor the second data record medi um corresp _WRFQQ? t he
change of the addresses. 13. The data recording and/or reproducing
apparatus as set forth in claim12, 40 4 March 2004 wherein the first
optical disc has grooves wobbled in the radius direction, wherein the

address repre i ar contains time _information representing nmnutes,
seconds, and ﬁ@g%%%an gﬁ%rmﬁ%gr%%ﬁedr885@ﬁﬁdg%ﬁ%ui%ﬁgaan& § theme

second opihfaetmdtsencontpirascaddiReSAS nutRy, esealeddd azhigarypatatian ,
instead of the binary coded decinmal notation in the address representing
area. 14.0@eyerniscdhgerdmivold Hotadeorr ni ni ng whet her the disc hbe}pg used
is a first data record diumor a .second data record nediuym the first
data record ne i%?ngﬁgvi %ean 29dPBEs CFE%%% nt |d|Jr5Ca_r eFBF2 AN e AT HiRE
number ofrdpissehbed addr 8s$ irRRNESEHLERY AT 6dh SOM @I BicNG L ”gihﬁ‘;@’ nBLyen
representing mnutes, seconds, and frames in a binary coded eci nal

not at i on,deGENgbcoatiadda riecdie meddd ues havepgearntdoddy emsea gpresenti ng

area of a predeternm ned.nunber, of bits, the address representing area
cont ai ni ngpadcfilel?e%g%ﬁnr ees%ﬁ‘flgﬁssi FPBE PR YLIRE &%%h it Feferepdt ke at

bi nary codes deqknmBlk d@Q%ayéybrd&ﬁgpdgﬁgrnined one bit or a plurality of

wherein the time information in the address representing

area of the recording medium is prerecorded.

12. A data recording and/or reproducing apparatus for
allowing a first data record medium and a second data record
medium to be used, the first data record medium having an
address representing area of a predetermined number of bits,
the address representing area containing time information
representing minutes, seconds, and frames in a binary coded
decimal notation, the second data record medium having an address
representing area of a predetermined number of bits, the address
representing area containing addresses represented in a binary
notation rather than the binary coded decimal notation, the data
recording and/or reproducing apparatus comprising:

means for reproducing the addresses contained in the address
representing area; and

means for detecting a change of the reproduced addresses and
determining whether the disc that is being used is the first data
record medium or the second data record medium corresponding to

the change of the addresses.,

13. The data recording and/or reproducing apparatus as set forth

in ¢laim 12,
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predeternm ned bits of the address representing area being a predetern ned

value or a predetermned pattern, the method conprising the4 epszO(%L:
reproduci ng data contained in the address representing area, fd

determning the disc that is being used is the second data record medium
when the predeternmined one bit or the plurality of predetermnned bits of
the data reproduced from the address representing area is the

pr edet er mi ned or he.predet er.m_ned tern. 41 4 March 04 15. The
det er ni ni ng net ho E’)Lf:?s 12 ?(:)Lrgfsﬁ iOrPeC(r:Jlrga%lm qg?&mﬁggel%r?%veesf|V§?ggﬁéalpecg?%l
medi um hasdjneovdEsemdhllred in the radius direction, wherein the address

representing area contains tine, information representing m nutes, seconds,

and frames in"2e85ar ytE8de G S RBPAEPBATLAAD ViFa%i ncPREAsBEONd- Bk a
record maGAHPRANIA NopRAURSSRS ﬂi@ﬁft?éss%”tsf‘é%dégjrsa Ri e L0, 11ST LA

of the binary coded decimal notation in'the address representing area.
16. A detc@deichideg imetlh o Hadriadet emmw ni ng whet her the disc being used is a

first data recQr er{%dl umaar a second dat.a r.ecord nedium . the first_ data

record medi um ae\% gt an " Eddr eSS epr SR GRy afd8 ot SOPradefer it sses

nunber ofrefirtesentidie afddrespinapyesestd ol @@ s¢eRbai 8F NG Hd MBihALYr reddan

representd' ng m_nutes, seconds, and frames in a binary coded
ecimal notation in the address representing area.

14. A determining method for determining whether the disc
being used is a first data record medium or a second daté
record medium, the first data record medium having an address
representing area of a predetermined number of bits, the
address representing area containing time information
representing minutes, seconds, and frames in a binary coded
decimal notation, the second data record medium having an
address representing area of a predetermined number of bits,
the address representing area containing addresses represented
in a binary notation rather than the binary coded decimal
notation, a predetermined one bit or a plurality of
predetermined bits of the address representing area being a
predetermined value or a predetermined pattern,- the method
comprising the steps of:

reproducing data contained in the address representing
area; and

determining the disc that is being used is the second
data record medium when the predetermined one bit or the
plurality of predetermined bits of the data reproduced from
the address representing area is the predetermined value or

the predetermined pattern.
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deci mal notation, the second data record nmedi um havi ng an agdress
representing area of a predeterm ned nunber of bits, the address .
representing area containing addresses represented in a blﬂéM?GREQWHon
rather than the binary coded decimal notation, the nmethod conprising the
step of: reproducing the addresses contained in the address reproducing
portion/detecting a change of the reproduced addresses; and determ ning

whet h t di.sc that is,being used js the first data record nmediumor the
segongr dalth% r e@b‘? agﬁﬁfrﬂﬁ?lﬁgr P@i&&ddi%_st%t ther thahfe C8f e 4addr esses.

17. The deter miHtagh ethad s St ghont ftddbodl ahulfin WAEr eiBodged Wil eq
2004 the first data record nmedi um has grooves wo ed 1n the radius

directiodn vites eradihe dddeessomgpresenting area contains time information
representing m.nutes, seconds, and frames in a binary coded decima

notation, and“HHeF@LR t hBSseBBRF St a FRRBRACREdINM cOifai neoRbaiassed ime

and Wier 6ihd i | reoatatasse:
notat on i ¢ paRtdara kPR Ree Aok 5 "SRR, CER 8%k i

repr oducibih@ppacaties] CPIhgl naotdeisedughag means for reproducing data
stored in a disc in said apparatus; and determ ning nmeans operable to

det ermi ne t he whgiee o disbei n ssapddappdedtaus aceorxhlng nedihe metbad adfns
i 7.

any one %hd%é%ggsbﬁégreéented in a binary notation instead of the

binary coded decimal notation in the address representing

area.

16. A determining method for determining whether thé disc
being used is a first data record medium or a second data
record medium, the first data record medium having an
address representing area of a prédetermined number of bits,
the address representing area containing time information
representing minutes, seconds, and frames in a binary coded
decimal notation, the second data record medium having an
address representing area of a predetermined number of bits,
the address representing area containing addresses
represented in a binary notation rather than. the binary
coded decimal notation, the method comprising the step of:

reproducing the addresses contained in the address
reproducing portion/detecting a change of the reproduced
addresses; and _

determining whether the disc that is being used is the
first data record medium or the second data record medium

corresponding to the change of the addresses.

17. The determining method as set forth in claim 16, wherein
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DATA RECORD MEDI UM DATA RECORDI NG ANDY OR REPRODUCI NG APPARATUS, AND
RECORD MEDI UM DETERM NI NG METHOD-ABSTRACT OF THE DI SCLOSURE A data record
medi um havi ng an address representing portion of a predeterﬁﬁ%@ﬂ‘%ﬂﬁber of
bits for representing time information conposed of minutes, seconds, and
frames in a binary coded decinal notation is disclosed, wherein addresses
represented in a binary notation instead of the binary codgq dzglmm
nOtatlonéﬁéaE&%ggddbgat@%ég¥gEﬁgdiggrﬁggnggg%végnééﬁgiedl%h the radius

direction,

wherein the address representing area contains time
information representing minutes, seconds, and frames in a
binary coded decimal notation, and

wherein the second data record medium contains addresses
represented in a binary notation instead of the binary coded

decimal notation in the address representing area.

18. A data recording and/or reproducing apparatus comprising:
reproducing means for reprodﬁcing data stored in a disc in
said apparatus; and
determining means operable to determine the type of disc in

said apparatus according to the method of any one of claims 14 to
17.
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