; e3eUVUAN~6TV| ?19 February 2003 *cooooz* 1 REPRODUCI NG METHOD AND RECORD
VEDI UM BACK | NVENTI ON Field of the Invention The present

i nvention r%ﬁﬂ“@ﬁlﬂ%ﬁ&produci ng nmet hod for reprodqQdebpuapo03 rom a
record nediu a digital audio CD (Conpact Disc), in particular,
a reproduci ng nmet®®*bei ng acconplished as an application program of a
conputer and a conputer readable recgrd medi um on whi ch such an application
program has been recorded. Description of the Related Art As storing units
for conputers, CD-ROVs that feature | arge storage capacity, high speed
access, |ow cost, arEpPrRODOOIRG BRUHODeANDIRECERDhMEpMAen w dely used. A
CD-ROMis a derivative of a CD-DA (sinply referred to as CD) on which a
digital audio signal is BMIKSREIND \@F MEHE YINCVERDUOOBr data such as an
application programis recorded on a CD-ROM As an application of a
personal &dedet @f tde dpptarddtdron programthat allows a CD-ROM drive of a
personal computer to function as a CD player_is known. In a conventional CD
pl ayer (dedicated ufil® prafenisdmeenioRenrekatesyhpi dus types of

i nformation corresponding to reproduction,informtion of a disc are
di spl ayed FERE ORRIGLNGH RRTASE NN e LeRF AP &R uAdER s EF9B- BakrEQLEr ack

nunbers) recarded. to sub-codes of Q channel a e 1 and _t.i i nformation
assi gned &%, Tor exaf??’%ifeﬁ L&@l%?'églr?aé‘%nggﬁﬂgﬁcﬁr 81583 roduced and
di spl ayed.; I n _additjan format , of . whi r [ information such as an
albumtit & %far}%ﬁtﬂliasr’r 2acorrec%nlgocpgc%%-Iggﬁéggoﬁgkggoaﬁfgﬁ‘gﬁﬁgﬁgdisn a

| ead-in ar, ﬁﬁgi 1 SaFO i f e TEXT. As
the CD-TE f%?iaé?ﬁ'eilrbe%dﬁls}ﬁ I'n %r-rr%hat?%né?g rr% gaﬁ%gaﬁéap%otggg%%é:%

i nformati gddaie YedMe hES R ebh NellicN8iacheat- bppahed tid eproduced,
the lead-in information is stored in a menory (RAM 0Of a reproducing unit.
Wien the yRigriRsiHss Hdwn i Fdesr@édon, it can be displayed. On the other
hand, information of the program area can be displayed at a timng

desi gnat edbdycrigrishicef tthe tRel £EedTRetpresent invention is applied to the
node 4 of tie CO-TEXT format. In the case of a CD player, when data is
reproduced from a Clzostesjpogndamits ofohecGBpREXT sf, o CRafROMshech@l®x TEXT
information is read at a timng of which the CDis |oaded to the CD player.
The CD- TEXRatiins ra¥dm, sterageodeBaghtivst bieh shReede agaessy. Mven

cost, and so forth and their drives have been widely

used. A CD-ROM is a derivative of a CD-DA (simply
referred to as CD) on which a digital audio signal is
recorded. Normally, computer data such as an
application program is recorded on a CD-ROM. As an
application of a personal computer, an application
program that allows a CD-ROM drive of a personal
computer to function as a CD player is known.

In a conventional CD player (dedicated unit),
for user's convenience, various types of information
corresponding to reproduction information of a disc are
displayed. As well-known examples, program numbers
(so-called track numbers) recorded to sub-codes of Q

channel as mode 1 and time information assigned to each

SR
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necessary, the CD-TEXT information is displayed. Since the albumtitle,
performer nanme, and so forth of the CD are displayed, the user can easily
know t he contents of the CD. An application program theebraary@83a conput er
to function as a CD player is preferably applicable to the CD TEXT fornat.
However, in a systemof which a 99 February 2003 3 conventional drive
such as a CO-ROM drive is connected to a host conputer, an application
program of the host conputer does not obtain CD TEXT information. In other
words, a nethod for allow ng such an application i programto obtain

CD- TEXT i frditrigibe$ ad Kaorbdutadt Badcasspdbyee CD-ROM drive, a CD-ROM
is usually | oaded. Thus, when a disc corresponding to the CD TEXT format is
| oaded, CD- TEXT dat alrs hadd it ben prapéotrmadbofi whilchCBARECEGtAND SUMMVARY OF
THE INVENTION It is therefore an object of the present invention to provide
a reproducimiprrea tioen f sucltaasi ag alhowt ttdokpuoér at 6Dpraspaeicpraedai n
character information reproduced froma_nmanagenent area of a record nmedi um
such as a - sExTCeE PHRebiot® gharngds Lp pslgadrhiar agjced@sof the

present invention toﬁgrovide_a record nedium fromwhich the conputer to
read a pr RESMMBEOPRERA- a Tobf oBOERAY #Et KBderrgdatraps CRsTEMTect ,

Fepr oduct i TR THERE oheFRAL e TAPOLE: LRGosBRALATARe o oddebd 1 rom a
rops of - AR E v e P RORAYEEBNIBEHE 3 “nark PEPosbe Hom a
TGO gL SEEST e LML ! YEuBN],f dent fication data

information is stored in a memory (RAM) of a

reproducing unit. When the user desires the

information, it can be displayed. On the other hand,

information of the program area can be displayed at a

timing designated by a producer of the CD. The present

invention is applied to the mode 4 of the CD-TEXT

format.

In the case of a CD player, when data is

reproduced from a CD corresponding to the CD-TEXT

format, the CD-TEXT information is read at a timing of

which the CD is loaded to the CD player. The CD-TEXT

information, is decoded and stored in tde memory. When

necessary, the CD-TEXT information is Qisplayed. Since

the album title, performer name, and sd forth of the CD

are dispiayed, the user can easily know the contents of

the CD.

An application program that dllows a computer
to function as a CD player is preferab;y applicable to

the CD-TEXT format. However, in a system of which a




19 February 2003 4 determ ning whether or not the,record nmediumis a record
medi um of whi ch character information has been recorded in the nanagenent
area corresponding to the identification data of thd9rkabsuarg@002t urn dat a;
and obtaining character information when the record nedium | oaded to the
drive is a record nedi um of which character infornation has been recorded
in the managenent area; wherein the geceiving step is perforned by
detecting the record nedium | oaded to the drive, reproduci ng the nmanagenent
area, and receiving the return data generated fromthe managenent area, and

wher ei n t kenden@iEnEING SRR P d of MEshRoM SALL 891 kheohaesiwgd return
data aid determ ning whether or not the record nedium | oaded to the drive

is a recotd redios® Fompitdy Chal aperidaf DomepiograasobeeRer aogtded in the
managenent area corresponding to the stored return data. According to the
present i ovepuiter afoed aioh bbtdiat CHSTEXDvinfdrmatéoard mediottierf r om which
a conputer reads a programfor a reproduci ng method for causing a conputer
t 0 obt ai nwads ,r epmstoell fowm bl owiong dswelli am dppdiédatdoa drive connect ed
to the conputer, the reproduci ng nethod conprising the steps of receiving
return daPF¥ogdasbded ditadn £LR-CHEYurECFRaE-annhAagekeknonnea dn t he
record nmedium by the drive and identification data that represents the

| engt h of thge GF5.0F the RN \Aobe 52 dePeRAMNAgUsMEdReT or not the
record nedi um | pad to the drive,is a record di um of which character
i nf or mat i g‘r?alr'afgo‘bezlﬂ“}%cd‘f q rfgc?l% %ﬁﬁﬁ%ﬁ@ﬂ&&%&%&h@e%ﬁ%g to the'
identification.data.of the r | return datg;.and_obtai,ni ng character
infornati?#Rﬁ%ﬁ1&ﬁu&??éﬁ§2!éﬁgﬁéxﬁl%%ﬁ%dsp8uiﬁeb8rP§8p§§1§ record nedi um
of whi ch & i nformati on has been recorded in the managenent area;
wherein the receiving step ins performed by detecting the record medi um

| oaded to the driveppyeeiraddA&ip ¢ UMM B HY RNt 1 dfSdr18Q8d receiving the
return data generat &g fTromthe WENAgeENENt area, and wherei n the determ ni ng

step is perforned byrstdsitlWetdioF&CehVEEjELLUBR @Rled pidsériet er mi ni ng
whet her or not the record nedium | oaded to the drive is a record medi um of
whi ch chariaoteart ior otorgbtovid@sa beeprodaoidgdmethipde ftanagaisEiig af ea
corresponding to the stored return data. Wen application software is

i nst al | ed hasta compiter torperepentyngbtainhehaepcdeuciimg amidtoidrof t he
present invention, the user can reproduce for exanple nmusic froma CD

| oaded t o ZERF¥Aduged | Fremd thanagementt psepoafed CECERS &JsHiHUG to t he

CDTEXT format, CD TEXT infornmation (di sc nanme, song nane, and so forth) can
be di spl ayBtFbts & IPUteXT ALPF aboprAethsondsftd¥Eper | anguage of a

plural Xy of | anouaces  JneoabRYE: oRRRCEL I noRhiean SHHERAATT o
fo'lo“jngﬁ%ﬂ§4$6¥hge§Cfé@&k&“medium from which the computer to
read a program for such a reproducing method.

To attain the object, according to the
present invention of claim 1, there is provided a
reproducing method for causing a computer to obtain
data reproduced from a record medium ldaded to a drive
connected to the computer, comprising the steps of:

receiving return data composed of data
reproduced from a management area of the record medium
by the drive and identification data that represents

the length of the data;



i 19 February 2003 5a thereof which is to be read!in connection with the

acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRA gﬁ% Fi Is a
schemati c di agram showi ng a system structure accordﬁ# %Ey%ﬁzgﬁ%odinent of

the present invention; Fig. 2 is a schematic di agram showi ng areas of a
conventional nusic reproducing CD according to the present invention; Fig.
3 is a schematic diagramshowi ng datg of one frame; Fig. 4 is a schematic
diagram for explaining a data structure of a sub-code franme; 1 14
February 2003 6 Fig. 5 is a schematic diagram showi ng data of all channels
of a sub-code signal; Figs. 6A and 6B are schematic diagrans show ng the

data structure of ayCP.aqdniRg At il Ut WE ofhd $&Lord medium

is a record medium of which character information has
been recorded in the management area corresponding to
the identification data of the received return data;
and

obtaining character information when the
record medium loaded to the drive is a record medium
of which character information has beén recorded in
the management area;

wherein the receiving step is performed by
detecting the record medium loaded to the drive,
reproducing the management area, and receiving the
return data generated from the management area, and

wherein the determining step 1s performed by
storing the received return data ahd determining
whether or not the record medium loaded to the drive
is a record medium of which character information has
been recorded in the management area cérrespondiné to
the stored return data.

According to the present invention of claim
7, there is provided a record medium from which a
computer reads a program for a reproducing method for
causing a computer to obtain data reproduced from a
record medium loaded to a drive connected to the
computer, the reproducing method comprising the steps
of:

receiving return data composed of data
reproduced from a management area of thg record medium
by the drive and identification data ﬁhat represents

the length of the data;



Fig. 7 is a schematic diagram showi ng the structufre of TOC data recorded in
a lead-in area of a conventional CD; Fig. 8 is a schrypdbrGar)i2eosam show ng
data of -.- all channels of a sub-code signal; Fig. 9 is a Schematic

di agram showi ng a data format of sub-codes; Fig. 10A and 10B are schematic
di agrans showi ng one pack and one synbol of a data format of a CD TEXT,
Fig. 11 is a schematic diagram showi ng a data format according to the
enbodi ment of tie present invention; Fig. 12 is a schematic di gram show ng
t he, contents,of data of 1Dl. Fig, IS _a schemmtic di agram show ng the
contents of data of ed-z‘?rrﬁlbi.n%igril%%iegc%ng‘%?:c%E‘ieagrreacrﬁs W gt he
contents dfodttdd afo | Ble . driviel 9isl5al SrécsehemmddLudi agf amishawi ng t he
contents of data of ID4; Fig. 16 is a schematic di'agram show ng t he i
19 Febr uar§h3UE L corféRETaSHCBat DT aPB&Bk IFrrdeq 00R) ofthe size pack;

management area corresponding to the ' identification
data of the received return data; and

obtaining character information when the
record medium loaded to the drive is a record medium
of which character information has been recorded in
the management area;

wherein the receiving step 1is performed by
detecting the record medium loaded to the drive,
reproducing the management area, and receiving the
return data generated from the management area, and

wherein the determining step is performed by
storing the received return data and determining
whether or not the record medium loaded to the drive
is a record medium of which character information has
been recorded in the management area corresponding to
the stored return data.

When application software is installed to a
computer corresponding to the reproduéing method of
the present invention, the user can reproduce for
example music from a CD loaded to a driver. 1In
addition, when the loaded CD corresponds to the CD-
TEXT format, CD-TEXT information (disc name, song
name, and so forth) can be displayed on a computer
display in the most proper language of a plurality of
languages.

The above, and other, object$, features and
advantage of the present invention will;become readily

apparent from the following detailed description



Fig. 17 is a schematic diagram show ng the contenﬁs of data of a pack

el emrent (0lh) of a size pack; Fig. 18 is a schemati £ agr w ng the
contents of data of a pack elenent (02h) of a size gggi; = 8.6 is a
schemati ¢ di agram showi ng the rel ati on between | anguage codes and | anguage
nanes; Fig. 20 is a schematic diagram show ng the'rel ati on between | anguage
codes and | anguage nanes: Fig. 21 is a block diagram showi ng a structure
according to the enbodi nent of the g?%sent invention; Figs. 22A and 22B are
schematic di a showi n exanpl e f the struc ure of re d TOC
command aégﬁ?%ﬁﬁng% ?%ejghbgﬂlﬁﬁh rSF t i pFEEBRF Fﬁ@edﬁ%%h g. 23 is a
schenaticd@damﬁyﬁyim@mdyawyhg%xanple of the structure of return data sent

fromthe drive to the conputer according to the enbodi ment of the present
invention; and Fig. 24 is a flow chart for explaining the operation

according to the enbad gRnGEAb RS e e HRAWIREs

Fig. 1 1is a schematic diagram showing =z

system structure according to an embodiment of the
present invention;

Fig. 2 1s a schematic diagram showing areas
of a conventional music reproducing cD according to
the present invention;

Fig. 3 1is a schematic diagram showing data
of one frame;

Fig. 4 is a schematic diagram for explaining

a data structure of a sub-code frame;



1 q February 2003 8 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Next ,
with reference to the acconpanying draw ngs, an enbodi nent of the present
invention will be described. Fig. 1 shows an outlined pdbrusd/@0830f a -
system according to an enbodi nent of the present invention. In Fig. 1,
reference nuneral 11 is a conputer display. Reference nuneral 12 is a main
body of a personal conputer. Reference nuneral 13 is an optical disc drive
di sposed in the conputer nain body 15. Reference numeral 14 is a keyboar d.
Ref erence nuneral 15 is a nouse. Such a personal conputer is well-known.
For exanple, a persqnal conputer an ogera ingésysten1for

that operafes wt .
exanpl e Wndows 95 (i st dred tsrciheerﬁ%'?% ’a‘?wg’f)%mug’éﬂ‘f”n t 98kB8uP& be not ed
that the present invention can be plied {o a conmputer that operates with
anot her o%el atclr}'r’?é"%%}sst ec?ﬁo et p‘??cgeglsh‘ﬂ%i’dri ve 13 can reproduce data from

an optical disc such s.agjar%%f"w sﬁ%&érgggégg%e, non-rewitable

CD), a CO-RW(rewitable en an app atron software for the

reproduci ng,JiRtdPd e P @tf@%ﬁ\g&;e i(gpogi@@nén&f thBegpggsent invention is

installed to the conputer main bo music 1nformation of a CD | oaded to

the. drive ghdqdHuke € oftyeeed by a built-in speaker or an external
speaker. In addition, when the |oaded CDis a CD corresponding to the

CD- TEXT format (CD- TR, df si9 ,a téehéhavec 1diagpandsnewing Th¥T data from
the |l ead-in area. 19 February 2003 9 ' The reproduced CD TEXT data is
read to tistmuortputerofrel’OC bhabalya 12ecdhde€Di HEXT1datlains adeaodd aand t her eby
a disc nanme, a program nane, and so forth corresponding to the CD TEXT data
are di spl @yawentidnpl a§DA11. The user can select a song with such
information displayed, In the enbodi nent of the present invention, as a
record nedium a CD Figuskdis Hpweckematighdipgrp® gbowdnghgateh@r esent
invention is applied to other types of ,optical discs (for exanple, DVD
(digital \ﬂkﬁxéﬁkﬁﬁs%§ of nRAgHRPTECR8p8L98AL opti cal taps, and a

sem conductor nenory..ln addition igital ,;ain_informtion (rﬁie orded on a

di gj :
record medium may ber9id olila‘?as‘lé?e}f‘%tlgi gagLafe ppoying, & a. For
d i he: i ion, the d f
easy un erféjﬁﬁgi%r(gfcé%l%ﬁgo?%?sent i nvention, the data structure of an

audi o reproduci e CD TEXT format will be described in
succession. As shownpin F@a gna216P 4r8lshasmachel gil s the center
103

thereof. A lead-in are as a program nmanagenent aréa for TOC (Table O
Contents) showing one pack and one symbol of a data format of a
CD-TEXT;

Fig. 11 is a schematic diagram showing a data
format according to the embodiment of the present
invention;

Fig. 12 is a schematic diagram showing the
contents .of data of IDI1;

Fig. 13 is a schematic diagrab showing the
contents of data of IDZ2;

| Fig. 14 is a schematic diagram showing the
contents of data of ID3;

Fig. 15 is a schematic diagram showing the

contents of data of IDA4;

Fig. 16 is a schematic diagram showing the



data, a program area 104 for programdata, and a |eadout area 105 as a
programend area are 'disposed froman outer periphery of the hole 102 to
an outer periphery of the CD. In the case of an aﬁdi1q FebRusrgrgod! e CD,
audio data is recorded in the programarea 104. Tine information and so
forth of the audio data are nanaged in the lead-in area 103. After the
audi o data has been conpletely read fromthe programarea 1.04 and the i
19 February 2003 10 pickup of the Crﬂreproducing unit has reached 'the

| eadout area 105, the CD reproducing unit conpletes the CD reproducing
operation. On_a,CD _sub-cod have be [ ecor | gng_wi_th audi o data as
mai n dat a.coﬂé:flesdé)thd%ftaPoﬁcf (B%Chl%lneg?rge%g gﬁgbgoagsawlslllzebe descri bed.
An audi o ?d%ﬂal recorded on the CD is sanpled at a frequency of 44.1 kHz
with 16 bifts per sample or word. 16 bits of one sanple or one word are
divided into high ondgy, ei-ghts bdt§cﬁé}ﬁia%9¥v Qiggiaﬁ' ghbwihigS ta% ; two
synbols. An error correcting process and an I nferleaving process are
per f or med coRIt P S HHA o FVEIPacl sYEROhE 001RYdbe dalsa zare grouped as
one frame. One frame is equivalent to six sanples of each of stereo |eft
and right pamannel s. Eight bits as one synbol are converted into 14 bits by
EFM nodul ating nethod. Fig.. 3 shows the data structure of one frane that
has been nodul at ed [Big he ER ndstla¢mnayicedbagdraieshoning ttheFi g. 3, one
frame 135 is conposed of a synchronous pattern data area 131 of 24 channel
bits, a suyiendead sarafa dB2 off 13 paeknelebent, (82p)ogfam deitze area 133
having programdata D1 to D12 of 12 synbols, a parity.data area 134 having
parity datR®dkE to P4 of four synbols, another program data area 133, and
another parity data area 134, To connect  each area or each data portion,
connecting bits of th¥®e Yhakhel $FhempEicqfipgsam ishoying terebruary 2003

il each portjon. Thus, one Irane 135 ia conggsid of data of a total of 588
channel bikStation between language codes a anguage names;

Fig. 20 is a schematic diagrain showing the
relation between language codes and lanbuage names;

Fig. 21 is a block diagram showing a
structure according to the embodiment of the present
invention;

Figs. 22A and 22B are schematic diagrams
showing an example of the structure of a read TOC
command according to the embodiment of the present
invention;

Fig. 23 is a schematic diagram showing an
example of the structure of return data sent from the
drive to the computer according to the embodiment of
the presént invention; and

Fig. 24 is a flow chart for explaining the
operation according to the embodiment Qf the present

invention.



1
|

Fig. 4 shows data structure of which 98 frames are arranged so that each
area and each data portion of the franes 135 contﬂnue in verti cal
direction. A period of the 98 franmes shown in Fig| 41dse@ugt¥i2toogf one
sub-code. The 98 frames are referred to as sub-code frame. The sub-code
frame is conposed of a franme synchronous pattern portion 136, a sub-code
portion 137, and a data and parity pgrtion 138. One sub-code is equival ent
to 1/ 75 seconds of reproduction tinme of a CD. Sub-code data of P and Q
channels is recorded in the sub-code portion 137 shown in Fig. 4. Fig. 5
shows the datg 0 X hcqde ion 137.
Referring to é %%R'Egyuu ot Patterns SO

10333! AhL FaL:L Ol
and Sl of the sub-c r pyel.y. \éq":;:lz f synchr onous
pattern, synchronoqu%E tggﬁghsﬁggﬁggéggaké gﬁ?-o:-raﬁgu{a rns of the EFM
(Eight'to fp u j dyl-ating .;ﬁﬁ@m f 21,00, bits of one
synbol coﬁ%o%ﬁ%ﬁ ngggc%@%bg?%?ﬂg %ktgh 8%%%%3&5} or é%&ﬁ;ﬁ%}lthe P

channel i spg0IPOSELHOH. PaFig. 01 Shb@Rdafl oatd iRkd G tftud-godes of the P
channel contain information that represents whethér or not a programis

present. Thgs€emhasssrdengt bnanabmbbdifehitiof thd alydedy 2003 12
information of the current CD, time information of each program a program
nunber (al sowvertioned In Bigtlr ackrafietrence auvmeraieriil niser (al so referred
to as index), and so forth. Thus, with information contained in the Q
channel , acompubencdhgpdpyr at Refiereniceanumenadgrldnist aa tmpbzikedyn det ecti ng
operation can be controlled. In addition, when the infornation of the Q
channel i sofiappaysanalheogputesan Wedeqence pawmansl pkdgkammunber of the
current program _the el apsed tinme of the program and the absolute tine of
the prografPtifehdeieroAriygt 416PoseR dodddeorcamBute i’ ¥odm the Rto W

channel s ¢ be_used for displayi a still picture, ong text, and so
forth. A rggrodﬁﬁiﬁﬁeﬁﬁﬁtnﬂggﬁéxtﬂgséﬁﬁ%<&ﬂéﬁﬂﬁﬁi‘fré#f??éb??to W channel s
is well-kngwn a graphi cs. Recentl a format_ of whic ddi tional

char acter H?%F%ﬁf?%ansar888P8ed %8§ﬁu§:£%%§ﬁﬂﬁﬁﬁﬁﬁwﬁ%p%$ the 1ead-in
area of a ) r.op he. ¢ CD TEXT
format, phgggggg?gﬁﬁ?orgg?ig%ggpagfogﬁgggg%ngkﬁg§g€€%€£ %@ﬁtbe recor ded.
I'n additi oaﬁeaaela_gl Aneh ahabpek@tind WyBldinrdf axidhple BORasharacters or
| ess in each of eight | anguages. Fig. 6A shows data recorded on a CD. As
was descri bed (veghskefredereademaliky. chn dod asskedn areasfhbdldaber ogram ar ea
104, and a | ead-out area 105 are successively disposed fromthe inner

peri phery obteHetBBtt athehpresteart pderveieiron tdwm dod . agliddt 8o pr ogr ans [

| 19 February 2003 13 No. 1 to No. n, and data are recorded its the lead-in
area 103, CREPpEeyr &mair operatesany ttheanethepueperabtingssystepecti vel y.

The optical disc drive 13 can reproduce data
from an optical disc such as a CD, a CDH-ROM, a CD-R
(recordable, non-rewritable CD), a CD-RW (rewritable
CD). When an application software for the reproducing
method according to the embodiment of éhe present
invention is installed to the computer%main body 12,
music information of a CD loaded to thé drive 13 can be
reproduced by a built-in speaker or aniexternal
speaker. In addition, when the loaded|CD is a CD
corresponding to the CD-TEXT format (Cb—TEXT disc), the

drive 13 reproduces CD-TEXT data from the lead-in area.




As shown in Fig. 6B, the TOC data of a conventionbl CDis recorded in the Q
channel as subcodes. A sub-code has a data structure of which one franme is
conposed of 98 bits. 72 bits of 98 bits are data.| TH8 FrO®atp@80has a for mat
shown in Fig. 6B. Wien six prograns are recorded on a CD, the data
structure of the TOCis shown in Fig. 7. When PONT is in the range from 00
to 99, PM N, PSEC, and PFRAME represgnt a start address (absolute tine) of
each program Wen PONT is AO, PM N represents the program nunber of the
first programof the current disc. In this case, PSEC and PFRAME are 00.
Wien PO NEpes A% rJAdNtd REEFEP LWEERAVE FeRaCESNEhe keagavkrstart address.

As shown in Fig. 7, these contents are repeated three tines each. In

addi tion, fdies®HI@NEN! S P& CHPEERTIANLaecor dedotiadt hadl eadrepyar ea. Wen
the CD is |oaded, the TOC data is read and stored: Fig. 8 shows the data

struct ur e snfditste fAMEXTa oot art nivatee 4) andceodfoagthocbheespbadingnt of the
present invention. In the case of a conventional CD, as was described
above, wi tto ddten CH-TEXDidatafavmedispheyefl eubdisgéayi dlt.heTQechannel, the
nunber of progranms (songs) and record position of each program are managed.
I n realitwser gayrsedechberseagovhghf suah ingormprianydisplay£do0 to 99, a
start address (absolute time) of each program the first program the |ast
program nunber, and En| &hgl-enpodimentst aft thadpessenteip¥esitdod, I n addition

to sub-codes in the Q chapnel, CD-TEXT data in the RtqQ Wchannels as shown
in Fig. 83% 3 &AW Mo R, | 226Di hSaHEEA - ThHONRVEE /t #& ﬁ?‘é’h’é@ of data of

he R h h 1s SO arid,S1.. Th i ni 96
Frames. ComiT G o) ENECRROBR! bk bRt LBABL BHDAR S8 £ ohtEerThe 06
nbol s i [ yided | [ f i i< S, 1 f 24
Synol 5. Al Lol o 88 08 oFABIG ONC RIS e 1o

as_one packgic) ff 1NRabRELISI Bapl! SACBORIEhL RApkD ArRAalll is di sposed.

In the ID area 111, an’i D code s is recorded. The I D code incl udes

mode i nf ord@hi @bhd@EtS8ShaRbRY. a TACANAiFeda , Olighfanmaion recorded in the
current pack, IDl that represents the hype of charact er i nformation, and

ot her | D cheiesriid£Xon | Pecogddd! BA) at kelcorepimesidnin aiaiebd ddridd i cation
information. The ID area 111 is followed by a text area 112 for character

i nformat i clatessoci Bhedlnkeharaiweldabs. alidd ot edattaarea 112 is conposed of

ei ght-bit, blocks. Each pack has a CRC area 113 of 16 bits for detecting an
error with a CRC (CyEprcereduntdasyteaddng pfe the: dxegentl, the text area

112, and the CRC area 113 conpose a pack area 114, .
’ invention, the data structure of an audio reproducible

CD and the CD-TEXT format will be described in
succession. As shown in Fig. 2, a CD 1b1 has a hole
102 at the center thereof. A lead-in area 103 as a
program management area for TOC (Table Of Contents)
data, a program area 104 for program data, and a lead-
out area 105 as a program end area are bisposed from an
outer periphery of the hole 102 to an opter periphery
of the CD. In the case of an audio rep&oducible CD,
audio data is recorded in the program &rea 104. Time
information and so forth of the audio data are managed
in the lead-in area 103. After the auiio data has been

completely read from the program area 104 and the



1

1 q February 2003 15 Fig. 9 shows an outlined str@cture of the CD TEXT
format. A1l character information is recorded in a text group. in the

| ead-in area, the sane text group is repeatedly récoFﬂﬁQ”ugﬁygdngt group is
conposed of up to eight blocks. Fig. 9 shows an exanpl e of which one text

group is conposed of two blocky (block 0 and block 1). Block 0O contains
Engl i sh character information corresponding to character bode S859-1. Bl ock
1 contains Japanese character infor ion corresponding to character code
M5-JI'S. Each block is conposed of pack O to pack n. Fig. 10A shows seri al

data in thg. f t inFig 8. As sh in,Fig., 10A t first 32
orts of daPicRbh YR EU HPerSRbnd vt} MSAReARP AR ead four

byt d [ i dent.i [ e | I I | D
(header) acss 106,397, F8E GfSepPRdEl®y ety adtmaeter e area 1o
The text a&g%rgaacgggdgﬁéy@%ﬂdgpo byte data. The data length of the text

area 112 .is 12 .bytes. The text area 112 is followed by a CRC area 113 . of

two bytes. The ID area blbp,t Bap-Wde¥ vkl becNGddr & M &I 113 are
referred to as pack 114. The data |length of the pack 114 is 18 bytes. Thus,

the signal watht A&d@oC kiaivaelasC aa ilpe datec.es Ky ity JWie. ak@ngequently,
the processing circuit becones sinple. In the CO TEXT format, an error is
det ected chianh@lBelarsusupo-2@0@ sl 6ridilt bbeordescri®d .er ran &edbst i on code.
Then an error is detected, data is read. Thus, data is read whenever an
error is déigoeddrecorsieguem lthe OD tile sE@Pleathtat i frequemcpack by pack
four tines. In addition, a data sequence is repeatedly recorded packet by
packet. | n44tAekBRoMdsh dife hidek petatsammehrdnivwass - with bitsbefode sync
with a period of 1/75 seconds contains jou2¥gapks. In such a nultiple

recordi ng OP&r SAMBIe LT AR MR ®rE [Hkdedinke igh @¥HeEcti on can be
201 AL 8 0P PRI Y W ol A
ey, De, Per GO Cor SARMPIHRL. Y BYET SRELA ARG sefaller ¢ pan, sach
convent i ondl” ot S & on B S L B BvlBEL2 bF TR (o
three bits aaldiey daftes MR (Jrilpesd 48 &k agrdme Pr eyedt frahbes sepr oduci ng
unit having a decoding function for

equivalent to six samples of each of stereo left and

right channels.

Eight bits as one symbol are ‘converted into

14 bits by EFM modulating method. Fig. 3 shows the

data structure of one frame that has been modulated by

the EFM modulating method. Referring to Fig. 3, one

frame 135 is composed of a synchronous}pattern data

area 131 of 24 channel bits, a sub-code area 132 of 14

channel bits, a program data area 133 Having program

data D1 to D12 of 12 symbols, a parity.data area 134

having parity data Pl to P4 of four syﬁbols, another

program data area 133, and another parity data area

134. To connect each area or each data portion,

connecting bits of three channel bits are disposed in



sub-codes of the Rto Wchannels from mal functioning. In the CD TEXT format
recorded in the lead-in area, as a node represented with the three bits,,
before the CDTEXT format is proposed, node 4 ("100")4q gdipbarp2Bog ot been
defined is assigned. Thus, even if such a decoding function is provided to

a conventional reproducing unit, only an unrecogni zable node is i 19
February 2003 17 detected. Thus, the_ reproducing unit sinply stops, not
mal f uncti ons. As undefi ned nodes, e 5 and node 6 are consi derabl e al ong

wi th of node 4. Thus, instead of node 4, one of nbde 5 and node 6 may be

used. | N IR Sl WHED TE fridie! 2B5CIENLAMOHSEY Iftla s shown in

Fig. 11, one p cludes 1dentificafion codes and | D4

(ei ght bit$e (PNt e3f ed) chdsd1 by es. textl to textl 2, and a 16bit CRC
code. ID1 is conposed of eight bits. Fig. 12 shows contents of data handl ed

with IDl and each pagkg, A5 skeses | dedaabeyactlbé of deneteddy (8xh) so as
to represent node 4 with high order bits (where h represents hexadeci mal
not ati ons Kramgy esentatran@sdieso f ohatbeash. akPh &Rl @sRiM Wdthe contents of
a character string preceded by textl. (80h) represents an al bum
nane/ pr ogrpon thicore. of 8dlhe framesehd3S eopéihoendn wert/ic@iduct or name/
orchestra nane. (82h) represents a song witer nanme. (83h) represents a
conposer riwectBam) rkpesiedsofinther 88géramase shdfh)in Rirgeseht s a
message. (86h) represents a disc ID. (87h) represents a search keyword.
(88h) repriEsehtwnit T@E ¢ROhubeppdeent Thg 38d fremes &g rqByyed and (8ch)
represent reserved areas. éSdh) represents cl osed Lntornation]aQSeh)

cb k. (8f10

r epr esent stUPS EBRP T @eof TRE SPRIFPSRd IreRe S &RIWPQS
represents Febr uar ack siz%.infaﬁggtion. Reserved areas

i |
represent ?Eaé %ﬁ%@% 3?2%§r%§8€5ﬁ§?968§8 EoFY f i%heRrePE |1 be
defined in,ful yre. 1442 éﬁ&'gdﬁgkg 893'%?&1%@%?@?6%%&lfﬁhzﬂub seven- bi t
“brt efemeht Aurtbér.

truck nunb®r or a sevén pre € track nunber

represent Sgay, L& 38& Ag%'g?gﬁﬂ:&ﬂ‘@{:c’i?otlg??fsi e i 2#; ?‘eé’éocﬁ&@t#&’ft data of

t he pack bel ongs. wn 1 n Frg. a track nu ranging frrom1l to 99
is recordegih® &P2a dpus, other values "0" and "100" (64h) or higher have
speci al neani ngs. "00" represents information representative of the entire
disc. MBB is always SubVbedeMiSthsok, P tane[y esritirte B £xteasdboded! ag. The
pack el ement nunber is used depending on the type of a pack represented by
| D1. | D3 r&prekenssbacpdekpsegieont 137 sinabar inAFighowh. | NFEyg.514, the pack
sequential nunber of a block ranges from00 to 255 (Ch to FFh). Wien ID3 is
0, it repréBevwssthaedatasstpuckuse 1ol sukg@ipde Arammeswof ntikggsubs, | D4

i ncludes a one-bit (MSB)_DBCC (Double Byte Character Code) identification,
a t hr ee- bi €88 cBRERliftBet 3 7andRefREEENG 0 fdG hrarFeare BB%i 2ndn

o TR Oy egh NS SN B ock LSludes, 5 PR, ohprspt fsiring, the
char scter ShbtPde REARRET, SUBBRLRSALYY ' Hen TeghlRgl numoer

synchronous pattern, synchronous patterns S1 and S2 are

out-of-rule patterns of the EFM (Eight to Fourteen

Modulation) modulating method. Each of eight bits of

one symbol composes a sub-code of the P to W channels.

For example, the P channel is composed of parts of SO

and S1 and Pl to P96.

Sub-codes of the P channel contain

information that represents whether or not a program is

present. The Q channel contains absolute time



19 February 2003 19 current pack bel ongs. The fouf-bit character position
information represents the character position of textl of the current pack.
When the four-bit character position information is 140dbeliary 2003 epr esents
that the character position is the first character. "0001" represents that
the character position is the second character. "0010" represents that the

character position is the third character. Likew se, "0011", '.'0100", ...,
represent that the character positi& is'" the fourth character, the fifth
character, ... As described above, text data is conposed of 12 bytes. The

gharacter.. ¢ . _ _. ( _ g
o the typnisptiftdh GE O Costinfoel) Bofiel Xne B R R RO
88h), (I DhrodN, £NWkrddlin néfher Rgx%?d%%e&%ae% la% & g acter

string. Acharacter string Is conpose characters and a null code as an

end mark. e the £heseaheit Shimberi $adsSBeefeRaeactey a3 rinddx)one nul |
code is used. Wen the character string is a DBCC character string, two

nul | codesarad esaseaktih. nuthuspdeitls {ABbymathensicpa tafineal Hrchaveact er
string is preferably 160 bytes or less. Figs. 16, 17, and 18 show exanpl es
of the str@othamel, aa peepgrédbiing 8bpheraetibhoskchi 26 ianfporagatamon
corresponding to the present invention. Fig. 16 shows the data structure of
a pack of ekt gpesiehionuddbectingoaperatdon] zaghbss aontnidiled. 99 February
2003 21 a CD- TEXT packet of npde 2 has been encoded to a program area. The
remai ni ng SR\@ddbiienareherchasinfespation: ot ithe Q hannsd siso text! 2
represent the nunber of packs of each of (IDl = 8?&% ~ (IDL = 87h). As with
t he pack ¢ ¥ed; gthe 1gsercanpyigualipy knogs the Brogxamy) ' (see Fig. 17

, 1 ~D3 d.,J D4 i al d | .ock ,
) espect s vargnbee, f PEBE CRhr BeRE P EBu ANy TR, RIAPESE JHe OF WHh of (101
= 88h) ~ = 8:f t t t t tial b
of eaéh ogﬁgg%ﬁ I§0 ?%db#§§k38$8%é€§dk%n%ﬁgﬁﬁac spéﬁgu%ﬁ?h E?gg?nlgaangul7?r
in a pack (ID1 = thInlg%?ggggg) 8328 B89-sulloo ég3d¥ug#£M-represent a
y

sequential nunber and a nunber, respective textl to text4

represent thgnhess seeMethbak BBMACch@nrRAE in Moaksdd tgopl ock 7. Vhen
the | ast sequential nunber is (00h), it represents that no block is

present. \Wiespbaybhgck bsiplepebturiet, ias gaferied t amé sonfoeti. bl ock.
texts to textl 2 represent | anguage codes of block O to:block 7. A character
code repreBenepraddaingf unitl usypg theszclsicharterirel ®f feomhtinacker string.
On tt~e other hand, a_ | anguage' code represents the country o~ character

i nformati okoolW ehepnglacks FR4d-knowin@2ERrarapties. shRefertivie rel ation
bet ween Ianguage codes gone byt e each). and | anguages, The table shown in

Fig. 19~1i8t5°F8aGuagevnich pegitddpadoeharacter "information is

recorded to the R to W channels of the lead-in area of
a CD (CD-TEXT) has been proposed. In the case of the
CD-TEXT format, character information 9of around 6500.
characters can be recorded. 1In additign, additional
character information of a CD is 800 characters or less
in each of eight languages.

‘ Fig. 6A shows data recorded on a CD. As was
described with reference to Fig. 2, a iead—in area 103,
a program area 104, and a lead-out areé 105 are
successively disposed from the inner periphery of the

CD to the outer periphery thereof. TOC data, programs



codes used in European countries. The table shomn!in Fig. 20 lists |anguage
codes used in other countries. The | anguage codes|in these lists are oily
exanpl es. Thus, other |anguage codes may be used. 'NgRtRebyhdrid 2063 €rence to
Fig. 21, an..exanple of an optical disc drive 13 according to an enbodi nment
of the present invention will be described. The optical disc drive 13 can
reproduce data froma CD-ROM a CD, and a CD-TEXT. In Fig. 21, reference
numeral 21 is a disc that is |oaded 8 the drive. Data is reproduced from

the drive. The disc 21 is rotated and driven by a spindle nmotor 23. An
optical pigku reads_data,fr t he di A.reprodyction signal that

i s~out put bfér('oﬁ% t he I\g vital A‘S‘Fc‘%ﬁg}a23ngE%&B%ﬂ’?&dl@o%esgﬁ?ﬁdﬁ‘d si gnal
processin t4q t anp St t ' _ I r. The
reproduct%gﬁgéfg§§1%9§ gﬁ%% ?%% ?geénﬁgé’a%gpi#pgraéf%'$ﬁgpﬁﬁ¥%hplifier 31
has a funcigpn As@d-Hvyeignal processing circuit. In other words, the RF
anplifier 31 perforns a process for ;digitizing an RF signal, a process for
generating a tracki s esfiown sifineigTE6ea8nd thef @OUS dafdz0losignal FE, :and so
forth. The error signals TE and FE are supplied to a servo signa

processi ncaniventios®l Jheiser¥ooztgdabinpthecgsichgntiglcwd sib-perforns a
focus' controlling process and a tracking controlling process. A focus

act uat or armtles t r atk$wig-aedeahas ef dad spruciure dfupvhich khd-ebruary 2003
23 22 are driven corresponding to signals xeceived through driving circuits
33 and 34.fyangiis (eponpesednptt A8t bibees (MRe bditsk@f 28 thuittheaxk recti on
of'the disc diameter is controlled by a servo signal. processing circuit

32. A digidatad rBpe obdet dakashgrap Focsiake Shomemitthd iR~ bl ifier 31 is

supplied to a PLZ 35, an EFM denodul ating circuit 36, and_a timng
generating circuit é@heﬁhélﬁLEr§5r§@ﬁeF&FE§QEQﬂqﬁ9<Qﬂgﬂuﬁbtfﬁﬂe

h [ ith th duct i ,an~.l . A.digital di ' I i ved
Y om t he ERFHCHDIT ERF RGO PR (050 1be SHaM 40 %l Ti oifhShr ocessing
rom the i o i ¢85 s 1 n
or ocess, RN oft AL eREERRSRER AR 00 o O AR R G (ol audi o

si gnal receihNRdr | FoFLEE8nt! dN3l aRtOGRRSIdUE Cldifsdiuedd £ inspPpEi €d to an

interface 42. The Ihterface 42 connects a conputer nain body 12 (a host
conput er Sgath Fi8grdmh) awHeanpontitcals HSC MW e ddigts Ntigsface 42 is a
SCSI interface, an ATAPI interface, or the like. Adigital audio signal is
r epr oducedpasgpamandnbesi gfiakhky fiafstvgrmod e aapl tioatcwrr@nogran) of trie
host conputer 53. The timng generating circuit 37 generates a timng
signal thadisgnchionthés wask,t PSEQ eprdb RERAME g0 . Ashemt put signal of
the timng_generating circuit 37 is supplied to a CLV processor 39. The CLV
19 Februar§OPR¥B3194A¢, pPYENssEFOESY @I/ EFRANE gk eenbtarlead-at CLV
(Constant Linear Velocity). A sub-code; separated by the EFM denodul ati ng
circuit 36°%% StppFi aHIEESE -subSofR DAL ¥ I 40’ - . GRS uEORBBR Br ocessor
40 perforns_a

rocess .f detecting an.error_of ,the: sub-code and so forth.
The sub-coﬁgepFSB'égESFi gg}%&pgﬁnﬁsgﬁ)acc}ht pu{ré %%cﬁlat{)?nSuBﬁ?:ﬁaes of the P
and Q chanpg Ee@@? Q?Ear%k;e%‘é%‘ﬁgﬁ?ze&h&é‘& B tohdV £0280¢eL S, de | sub-code
data is supplre o] erntertac s
When the CD is loaded, the TOC data is read and stored.
Fig. 8 shows the data structure of the CD-
TEXT format (mode 4) according to the embodiment of tﬁe
present invention. In the case of a conventional CD,
as was described above, with data of 7? bits of one
frame of sub-codes in the Q channel, the number of

programs (songs) and record position of each program

are managed. In reality, a program number ranging from



As descri bed above, sub-codes; in the Rto VVchanﬁeIs of the lead-in area
contain CDi - TEXT data. The CD-TEXT data is sent to the host conputier 53
through the interface 42. A CD TEXT data decodi ng 'prd)‘&§ebruhqr2(3113par ating
character information from CD- TEXT data and di spl ayi ng the character
information on the display is perforned by software of the host conputer

53. A disc nane, a song nane, an artijgt nanme, and~so forth corresponding to
CD- TEXT data are displayed in English or another | anguage on the conputer
digplay 11. Alternatively, instead of such softwarq, hardware for |,
decodi ng ODOTEXT9dat a shyrie adidyeesed abvoliute aisie )csPudesh 53 or the
drive. Wien data is reproduced froma CD-ROM an output signal of the servo
and si gnal pppgtersi bhepdiristn p3@gramsudiie edgto praxOMsnines) processi ng
portion 50. In a CD-ROM the data |length of a sub-code is defined as a data
unit (1/752Bdcandspd-putogpen istart |addyeusphrang wreopsied. woknls, the data

| engt h of 2352 bytes block. At the beginning, a sync (12 disposed. The sync
i s fol | oweBd8taomhEongntscodess i dked bychandre batGD-TFT sdaka abn addr ess
simlar to_an ab, sub-code of the channel of the CD. is~ treated as one
bytes) is ﬁgﬁd r te4Wpphabpels asy St K adtirks s£ef05d9d ihe data
structure gé a gDaBCNl mpde O, node 1, node 2 (form 1), and node 2 (form 2)
have been ?iﬁ g9 Bt 856ner t han sync has been scranbled. In addition,

.each block is encod%ﬂgvmfg_t}sg:n Sid ?réjgésecéé O&laé:é)dgf 0{%%n%géé0{gncor rection

code. After data is bl ock-Segnented, an error correcti codi ng
process angd Uleat RUEL R‘Ql\é p rmed as Wth
data for a ICIZ%HH'?E%A rgggyls?glr??ﬁgg{a |§§ar€e€%$ e%?g)n a gfl—?(ﬁ‘}t‘%hus, t he CD- ROM
signal progemsiAgngOdlel Frakied RGrdesH B¢l &ac GRURICR'{Q"

correcting circuit 52. The descranbler 51 descranble output data cif the
si gnal proeceaposgdpoift isdx ¥d.tslhe THe 036 CONISSTS NGr&i ALV ded2idegodes

out put signal of the descranbler 51 with an error detection code or an
error corr ouroportden sReaodd it ivini ctat s t batposedudbPuz4 f spmbbbse. er r or
correcting circuit 52 is supplied to the host conputer 53 through the
interface 24. symbodgsweae asrfionyddrtallas sore npackhconPouer padke aystem
controller 41 controls the entire operation of the optical disc drive. In
ot her wor d¥efer&esy$oe@s one masikalkry 2003

At the beginning of each pack, an ID area 111
is disposed. 1In the ID area 111, an ID code of 24 bits
is recorded. The ID code includes mode information for
assigning a record mode of information recorded in the
current pack, ID1 that represents the type of character
information, and other ID codes (ID2, ID3, and ID4)
that represent other identification information. The
ID area 111 is followed by a text area 112 for
character information associated with ﬁain data. The
text area 112 is composed of eight-bit blocks. Each
pack has a CRC area 113 of 16 bits for?detecting an
error with a CRC (Cyclic Redundancy Code). The ID area
111, the text area 112, and the CRC aréa 113 compose a

pack area 114.



26 controller 41 controls the servo and signal prdcessing portion 30, the
CD- ROM si gnal processing portion 50, and the interfface 42. The disc
reproduction data is supplied to the host conputer 5@ tdyraagirobe interface
42 corresponding to a read TOC command received fromthe hoSt conputer 53.
Data supplied fromthe drive to the host conputer f3 is referred to as
return data. Next, with reference to Fig: 22, a read TOC command that is
one of commands issued by the host c&ﬁputer 53 will be described. The data
| ength of the read TOC command is 10 bytes. The read TOC command has the

data structure showngj HF%_%S&&@\. agegg{:%igggit ?tgh@tu%%AEf%:tt% %ﬁfo byte 9

are assigned to the re conmand. Ion, bit are

assi gned t¥EeRCHoRha®Yt enl tendyseedr iﬂfgkﬂatggﬁ:if@? ﬁgga%rgﬁ#@e %34 ngs,

hat ched areas represent areas allocated, but not de is an

oper ati on g£agext hptouehr eBentise a1698WBAda YRS tAE SRAMWN tiektFigog?A  When
the operation code is (43h), it represents a read TOC conmand. Bi't 1 of
byte 1 of inerempsatdddy cosmandeds Mhet baktdgikbups ian casghrsy tame. Wien
MSF is O, it represents that a |ogical block address is required. \Wen NMSF
is 1, it represenight Halogks addFiégs Besbbwd by eAiampile ofeadrickh and frane
is required. Bit O to bit 3 (four bits) of byte 2 are a format field. The
format fi ePRE rle@ilesEROYP alp eCoPpPOsedoofebweaby)o2B83 (P atit & tarpk as defi ned
in Fig. 22B. Wen the format field is format O (0000), it represents that
TOC data.(qi%ﬁﬁi¥j':hannels) is returned as return data. Wen the fornmat

field is format 1, L% reﬁgﬁsents that _session information is returned as
retuxn data. Wen t el tCPRERYNSERgLAgh sharactes esents that all

b- cod feth h I t d dat a. the f t
Frera s rorsamtats 67 00Fe Bhena hir, B8] cha oG ke oot 89X mmel of P
def i pesl. A s t he f. t
(et 1o roReekC Gofbaihs A0apha YR AR 8 chBY BB ead  esent od as a
wobbl | NG g5 e i £ 2 S Rar A ERERUbaR! fisk 15 1 it g Sy n data.
a

When the format Tield is format 5, 1t represents that a recorded

in the R teonfedednet sp@Ekt Detbegdcknnarea is returned as return data.
Format 5 (0101) of the fornat field relates to the sprit of the present

invention. Wien the Rbgt tOApshewsS53ersaleslataCammaiNe QHTLSEORMNG t O
format 5 to the optical disc drive, the systemcontroller 41 of the drive
i nt er pr et sshémwn commBhd. add cBat shbwnt e &pbi.cAl0Api dhep Six4to 32ad data in
the Rto Wchannels of the lead-in area. Al though part of ~inusic CDs
correspondPies t9E amtFEXINLYr At bits Brepsbompl art Fig | AMPRX here CDs to

correspond to,éh CD~TEXT fornmat. Byte 6 of the read TOC command is a track
number anddWVided; DRATAUABYF BYEGRAI eRY RESASRE D AdH 1 EGARRPR uary 2003

28 st ts. byt 114cat i h t th
Co et h o b grduontnd (TN OEREOrAOSRO AR a3 (el FEEENEN 1 0o

t dat k h i . h d t tch
he a1l ocarnantd oSEF nbRAEE) Ao 1040 SIS hBM ) PR e o e
sub- code dpgs_ nofpPayexe seagtafib dat aik&mtdﬁ-iéx;étcg%r{gcpér 'ecgage 'f'ﬁﬁé' on dat a)

that is contained in the header of the return nts the data

| engt h of &£t§E¥3h§€HdoErﬁﬁbFEéx@i%%ea$WW?514?%%“%%?3515‘?h@aféﬁgter for
an interface such as SCSI. Wth reference to Fig. , the structure of
area 112 is followed by a CRC area 113 of two bytes.
The ID area 111, the text area 112, and the CRC area
113 are referred to as pack 114. The data length of
the pack 114 is 18 bytes. Thus, the sﬂgnal on the Q
channel can be processed byte by byte. Consequently,

the processing circuit becomes simple.

In the CD-TEXT format, an error is detected



return data will be described. Wen the systemcontroller 41 of the optical
di sc drive.receives the read TOC command of format 5 through the interface
42, the optical pickup 22 reads CD TEXT data fromth@lfgb?ﬁargﬂgo ontrols the
drive to send the CD-TEXT data as return data to the host conputer 53. Tk~e
first four bytes (bytes O to 3) of the return data are a header. The data

| ength of the return data preceded bﬁét he first two bytes of the header

i s~represented by bytes 0 and 1 of t header. In the exanple shown in Fig.
23, the data length is the last two bytes of the header and (n + 1) bytes.

The second,a%: L r f he e
(undefi ne%ﬁTﬁ)eﬁlg}#E(%é géaﬁéé%\?d%%égé%?ﬂbﬁ%gg'i sﬁgggcggeserrgf%ﬁ{ \hing to W

channel s rgackden tdwed epd-Fda @l earhi¥engaeaessarkaddeneneRled Hata may be
di sposed between the 19 February 2003 29 header and the CD- TEXT dat a.

Accor di ng dfrdhei £ndeeéceed . of céhgegeaeny, i IMerheomrocs RIAaEeSs for causing
the host conputer 53 to obtain CD-T data fromthe drive wll be

descri bed wtithterefpickcey tpadkf Fourchamntsshomn addEitdonl4.a ldatd g. 24, the
process is started in the condition that the application has been started
and t he appquencenidasepescedry tbabribd pasketabybeeckedadedn The
application secures previously nenory enough to store the CD-TEXT data read
fromthe dPtkerdrerdponen@gpackabbat- A¥Rchsnadzed- FEXD feorsi—Copfe host
conputer 53 issues the read TOC conmand ( format 5 ) to the drive so as t:o
send back TMEMIHata Pariedepl sty 75vwaeRonAs GrnEeinsc &iAs Rafksead TOC
command, the systemcoptroller 41 sends return data to the host conmputer .
t hrough t h&? h%‘g?hc%nlﬂﬁf*é?‘p 8. rerardipg, APEXakins 2 Wé’éﬂgrlqarﬁeﬁd contains a

code representin Thg.host conput er. i?aﬁ%ecei ves return
tad.

he d I h.
data (at s‘f’e’ﬁc%lzg.tf?ﬁeaﬁz)gffgg%%ﬁfgfc 3P S3% &% Pk ader of the return
data. Alternativel Yo Qemgg_gxﬁﬁga%r gq_%&o%%nr%%ﬁ_ﬁ%e{ éé)c%ggaé}gst

conmput er 53 corresponding € rea hat™ has n I ssued. The

host conput gr KN her ~Qr ; ; t first four
bytes of t % rrlgtéug%ltﬂ {étgg Fé %gg%zggg\%hf}?tgtlh?feg S3) .l The. @ader represents
that the dagaitesglhthe huDthyles wiaTRy operkthdrehidianye 2003 30 that the
read data contains only a header, rather than CD TEXT data). Thus, when the
header is p0P6@BMBAhYoasSehbhh gatkert mad evexy tseaterdep&Sketdhe fl ow
advances to step S4. At step $4, it is determned that the currently | oaded
data i s notath€b Thxm drsb. p&gkt.he ot her hand, when the determ ned result
at step S3 is No, it _is determned that the currently |oaded disc is a

CD- TEXT disc. ' WenInt apdigdoay magedhawt Ithd i rleafﬁ»i yIDbagedtlesc is a
CD- TEXT disc at step S5, the flow advances to step S6.. At,step S6, the xead
TOC conmenRe@tBRYRE 8F ther dD aXgéy 1ifhe 5 &9 YRS SEENERHERd is the

th i gi d TOC d. Ret data is. ived
corr eapondEhGtt 8-EndFaers biod Rotia IR o it CREEF RERbRl r et urn
dat CDT Is : dj toth
dat s (COTERILIRERE SRGRRIE P o B AL et oy reepancing to the
disc is a CRIEXTRIkSCarle CReTMER datcdws PRI 85028 8 hhevehec. At step
S3, in addition to determ ning
the, reproducing unit having a decoding function for

sub-codes of the R to W channels from malfunctioning.
In the CD-TEXT format recorded in the lead-in area, as
a mode represented with the three bits, before the CD-
TEXT format is proposed, mode 4 ("100"{ that has not
been defined is assigned. Thus, even if such a
decoding function is provided to a conventional

reproducing unit, only an unrecognizable mode is



whet her or not the currently |loaded di$c is a CD TEXT disc corresponding to
the header of the return data, the data'length of 'the CD-TEXT data may be
determ ned corresponding to the header. At |east thq¢%ggk*ygg@§
corresponding to the determ ned data |length may be all ocated by the
application. The allocation length of the re-issued conmand nmay represent
the data | ength. 1q February 2003 g} In addition, another trigger other
than the read TOC command may be used. In this case, it is determ ned

whet her or not a disc has been | oaded. Corresponding to the detected
result, data of. the Q_Wchannel s i,n the | -in area qQf the disc is
reproduce .gkiﬁfé%‘dg% U s gFSrﬁapFﬁdPﬁénﬁeﬁﬁﬁg 3ﬁqﬂﬁ¥lﬁiﬁp§ﬂnﬁﬁﬁer 53.
Wth the r tor j : r it .S det ] ne t her or not
the curren %yfﬁ%gg%gn%fscﬁgshgd%gg?E§¥R8¥$gf s 533%??%%?“##% TEXT data
|5 obtal negd reads{agrhbie BRBRGYL AWM holRSar! Data SRgfldd Ly Prefer red
enbodi nent of the present invention wth reference to the acconpanyi ng
drawi ngs, &t hédéO0qbeoHBdgEShead hahd! hdden\eayobd udwy, linted to that
preci se enbodi nent, and that various changes and nodifications may be
effected therein by onethki bkaflple UFe wiilchwiddaeuts depardprusdresa t he scope
or the spirit of the invention as defined in the appended clains. As

descri bed wboeIDagcasdshgwhoihh®&ipgr.eddnt dnevgaidkon,ndledeonput er can

det erm ne whether or not a record nediumthat has been | oaded to the drive
is a recoridemrtifihcatiohi chdelalddteIDi2nf dDdat iaovd HEM bexightedoided to its
managenent area. Wien the | oaded disc is such a disc as the determ ned
result, théor@abyteer epphdr mieksnbydespderhtlaitedexrtcldr g 2ol éhe present
invention, with the interface disposed between the conputer and the drive,
the type oP1theRfo8888 -record i 1~~ February 2003 32 medi um can be

R i S R e R L A bt
contents of data handled with ID1 and each pack. As
described above, ID1l is denoted by (8xh) so as to
represent mode 4 with high order bits (where h
represents hexadecimal notation; x represent low order
four bits).
ID1 represents the contents of a character
string preceded by textl. (80h) represents an album

name/program name. (8lh) represents a performer

name/conductor name/ orchestra name. (82h) represents
a song writer name. (83h) represents a composer name.
(84h) represents an arranger name. (85h) represents a
message. (86h) represents a disc ID. (87h) represents

a search\keyword. (88h) represents a TOC. (89%h)
represents a 2nd TOC. (8ah), (8bh), and (8ch)
represent reserved areas. (8dh) represents closed
information. (8eh) represents UPC/EAN (POS code) of

the album and ISRC of each track. (8fh) represents



9 1~ February 2003 33 CLAIMS: 1. A reproducing nelhod for causing a
conputer to obtain data reproduced froma record nedium | oaded to a drive
connected to a conputer, conprising the steps of: reqeebrigy 2003/rn data
conposed of data reproduced froma managenent area of the record nedi um by
the drive and identification data that represents the | ength of the data;
determ ni ng whether or not the recorggnmediumis a record nmedi um of which
character information has been recorded in the nanagenent area
corresponding to the identification data of the received return data; and

obt ai ni ng ﬂf&r@gﬂeimﬁ%%ﬁg&?meﬁesemacgwagﬁ g@gegﬁ@e@m the drive

b
is a record nedi um of acter 1 nformation- ha een recorded in the

Managenentt lyRA;a MRS Shdld heot Ss€kNi BArsbRP1ySqRel hetmaddbyidet geting the
record nedium | oaded to the drive, reproducing the nanagenent area, and

recei vi ng dd®ined uih flatwrgenerated fromthe managenent area, and wherein
the determning step is perfornmed by storing the received return data and
det er mi ni ng whet her D2 nidiclides eaooderbdltusxkeadg¢dnt €liake atdi we is a
record nedi um of which character information has been recorded in the
managenents evera-leior riespohdiwgben Oheasseved-bétupackaedementd February 2003
34 2. The reproducing nmethod as set forth in claim1, further conprising

the step diumkemisi nbhe herzekpoweberorppsasentpr ad&dasknagubearditd to t he
drive so that the drive reads the managenent area. 3. The reproducing

met hod as W¥CH ¥ FhretFharactart ﬁé?tE‘SnﬁPi’%i R§teneLsitde deckausing the
computer g PASeat of SRR Y, 2hea MU 2 daca shgh exsesdia the
rhere 1 ELe oEbegol SLOLABbLAN, BROERY Bulle AR A te
of the recajd Jggi Wiho" (64h) or higher have special meanings.

"00" represents iﬁformation representative of the

entire disc. MSB is always 0. When MSB is 1, it

represents an extension flag. The péck element number

is used depending on the type of a pack represented by

ID1.

ID3 represents a pack sequential number. As

shown in Fig. 14, the pack sequential number of a block

ranges from 00 to 255 (Oh to FFh). When ID3 is 0, it

represents the first pack of ID1 = 80h1

. As shown in Fid. 15, ID4 includes a one-bit

(MSB) DBCC (Double Byte Character Code) identification,

a three-bit block number, and a four-bit pack character

position information. When the current block includes

a DBCC character string, the DBCC idenﬁification is

"1". When the current block includes qn S(Single)BCC

character string, the DBCC identification is "O". The

block number represents a block number to which the



]
5. The reproduci ng nethod as set forth in clain114 wherein the
identification data is placed at a top portion of 'the return data. 6. A
recordi ng medi um from which a conputer reads a progr#hFélsruag 208pr oduci ng
met hod for causing a conputer to obtain data reproduced fromthe recording
medi um | oaded to a drive connected to the conputer, the reproduci ng net hod
conprising the steps of: 19 Februarpy 2003 35 receiving return data
conposed of data reproduced from a managenent area of the record nedi um by
the drive and identification data that represents the | ength of the data;

det er m ni gy Wt §a Ok HLoddS. I ofE deBRALY | epdedcker! posdiivn IS a
record nedi um of which character informati on has been recorded in the

nmanagenentipfeanool s SPaped fento €he tHephtteeapben tdahna o teha1r ecei ved
return data; and obtaining character information when the record nedi um

| oaded to ghetllf icerrenta packr d Wikehuthef fohirebichahactaetdmf or mati on has
been recorded in the managenent area; wherein the receiving step is

per f or med s deiactimfothet iemwoirsl H@dD0M | dadedpire selnd sditihast, thespr oduci ng
t he managenent area, and receiving the return data generated fromthe
managenentchaxactendostttom isethiet Einshi ghasaspex..s "O&KIr ned by storing
the received return data arid determ ning whether or not the record nedium
| oaded to ¥eRreFeRES|EhatrtherghasartaroPoshitdRnc Agr &dreersqamst mati on has

been recorded in the nap lrent _area cprresponding .to the stored return
Bt n. e ATk e A P OAEE P A Ean kR RhPRaEhRS CRATAGIE I b6 AOy. ARH A

. - 0 , 0 0 |
20 A B A9l AR BT Vb A VL AL

oy e sslapcalea o srbsahectRatephoakishatien sagl ol oo ol cal
the fourth character, the fifth character,
As described above, text data is composed of

12 bytes. The text data includes a character string or
binary information corresponding to the type of a pack
represented by IDl1. When a pack is other than (ID1l =
88h), (ID1 = 89%h), and (ID1l = 8fh), text data thereof
is a character string. A character string is composed
of characters and a null code as an end mark. When the
character string is a SBCC character string, one null
code is used. When the character string is a DBCC
character string, two null codes are u&ed. A null code
is (00h). The size of each character string is
preferably 160 bytes or less.

‘ Figs. 16, 17, and 18 show examples of the
structure of a pack (IDl = 8fh) of blodk size
information corresponding to the present invention.

Fig. 16 shows the data structure of a gack of pack

element number = (00h). Fig. 17 shows the data

1
1
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)3\ dvx" KGQbd| wr mhc”Yj e [ V] c] ca] ca] ca] ca] ca] ca] ca]] ca] cal ca] ca] ca] ca] cal ca]
ca] ca] ca] ca] cal] ca] cal] ca] cal) ca] cal] ca] cal] ca] ca] ca] ca 26JUFHPY\ " 9;

>0 vql fa\ W] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c i E&raadyc@dBcal caj cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Qop *+ 7 EFmM
r=rrerr )"+ "m'0"" "} xsnid_Z]]c]ca] cal ca] ca]ca] ca]ca] ca] ca]calca]ca]ca]ca]l
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] eal ca] ca] ca] ca] cajcal """""*#. #AR#?HA# #2

###HS<SBINB S SS90 Z Y Y8888884 wr mhc” Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca! % & &&&&&&
"0 b Z R

*! *f *rREE gﬁtrﬁﬁgﬁ%g]%] (Q:)Sif]( ca)a zﬁf caJ]ecna rcta]nm]‘%a] ca] ca]ca] caj ca] ca] ca] ca
] ca] ca] cahg a] 08| eakhal (tQ']eCf%iaQi%] C@dxﬁﬂﬂtﬁﬁ]&&if ‘g WK et padk L v

.C..... Y/ /1 0nmD001112} xsnid_Z]]]]ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]cal ca] ca] calc
a] ca] ca] celleakna] aaptwlica] c@atn].ca cal ca] ca] ca] ca] ca] ca!l 125272H2K2223454445
6575F5(BbR555666666667777777} xsnid_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cd|pSa] e e eret] < o | dwoe] toied L ajwralber] 68] ga! 7! 8G8I89997;
[

s <( <D<E<Kpack<<><f<:(iﬂ_2@aﬂ\(mrﬁ BxBjexsiigl. Z1§) ] callkd] cepresentsakcal ca] calcal ¢

a] caj ca] ca! ca! caj ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?BCBPBS
BBBBBBBBB D OM¥E is followed by textl that represents

EEEEESEGE mhc”
o] ca ca) 4] CRPEALS “’Z%«fdféi«i%ca] ] VR i 0Ok ELPeR ERBFOEPEFFFL T COCES

GHHHHKKPKOKUKVKMA K KUL} X d

cal ca] ca] ?ﬁ%a]l a] aﬁ‘%aﬁsqr}%a]ac_é%rya‘%%% Ca]%‘%ﬂl 9} %%ca] ﬁg}’gg %ﬁ Eg}_ii{ff]&(l\:/z;}\l%%]o

RRR! R#R* RA?IQPR&IQTIQ‘F‘H)W nhcb\eY]C]l]%raa] ca‘]%acf%%ﬁ' c%f c%']tc%\ﬁ] Bﬁf%ﬁ] t‘:ﬁ] ca] ca] ca]ca] ca
RIS UVVR/&V3IVVWN

m%ahgﬁnﬁﬁdﬁ’fﬁ ca %g}%%]gg] ca gg %g {:’F ch caJ ca] ca] ca

] ca] ca] Ca]l%a](](OOh) The character code is defined as_follow
aJ ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] cal T YYYYYYY| 222277

cajc
VA

ZECLITIINAN "\ %
aJ ca] ca] ca] ca] ca
W\ 1;

V(VD)VH I\ mon\ } xsni d gl 13 cedeadgsd<p] ca] ca] ca] ca] ca] ca]
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal n\\\\\
1=]1_1alb]l|]}]]1X* ~"~"01lh = ISO 646, ASCII
| wr mhc~Y] 1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caj caU] ca] Rt aj ¢ ca)Redexyed] ca!

.U V' v w " aaba7aHal aPaQaaaaaaaaabbbbb} xsnid_Z]]]]ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] B a7 4§ wBI®a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal bccndodddddd
eeceeeeeef ffffff Ageg]t‘:gg]srggg\m?ﬁ?%rhl?)h?f‘]‘ﬁ%’a] €9f®a] ca] ca] ca] ca] ca] ca] ca] ca] ca

ca] ca] ca]ca]ca] ca ca C alca ca al cal ca! hhhhhh+l RI |
} I rrlmQ]ooo]r 2r]7r C]r Fr ]$s vv=|1 \ﬁ%ﬁw %f#&rﬂ%&ﬁ} ﬁqilb % %& % ca] ca] cal ca]
cal ca] ca] q.%]f@] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]ca] ca!||
~69
|3| I{uﬁ éb] X] 1] ca] ca] agdigal cpggal crd sal-galcal cal ca) ca] ca] ca] ca] ca] ca] ca] cal] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]ca! <l O c[#YA} xrmhc”Y]]]]ca] ca]ca] ca] caU
] ca] ca] cal.ca] ca] ca] qe) € adahspé calsatral esbcebssl-aa] cabrahwalesakeal cal ca] ca
] ca] ca] ca! BSV- - >AU#YA} xr mhc”Y] ] ] ] ca] ca] ca] ca] cal] ca] caJ ca]l ca] ca] ca]ca]ca] ca
] ca] ca] ca]aeadtoad £a] atisal sp] andicabcabeshcakeakephealkded with
Al t}A?210%0& () -: 10908 () - 109%2& () - 10%0&' () - ! n10%ukuk&' ()-3!' 010%00& () -3
aVWClOOlOCO]:fK)bMﬁ)é’/O& The yﬂ@lﬂ)%m—l.) ebde is used &s a standard
T0109%0& () -!310%00& () -109& ()-: % K

dBWVC! S#lowkaar@qt)emmm ()- 109678 ()-3&10%& ()-3s10%0& ()-109%& () -

dEWMC! 71090& () -3 61090& ()- 410%& ()-.109& () - I’ 10907& () 3%40%& ()-3
45 6.G I text2 represents the first track numbe

text3 represents the last track number. textd
represents mode 2 and copy protection flag. One bit
(MSB) of text4 is a flag that represents whether or not



|
b@ 910%008' () - 910%08& () -t 10%0& () - 10%08& ()- 10T 10T
10T910%& () -"KGA?b@ 10%0&' () - 3' s10%08' () - 3% 0%, () -
1090% ()- 1910% - & ()-! 9109 ()- NOPQbd_@s10%0% () - % BéBas@8og) - 100 100
100F6310%0% ()- 3410%0% ()-3, 10%0% ()-d26}[9 @, 10%00% ()-!, 10%00% ()-,
1098 & ()-! 109008 ()-10%0& ()-!Y 10%00& () - oP@,
10%0YLs10% & () -1710%(>(& ()- 1000 1000 1000 3 10%00& ()-!,
10%00% () - 9OMIBP@ F5 10% (& () -

a CD-TEXT packet of mode 2 has been encbded to a
program area. Thé remaining seven bits are used as a
copy protection flag. text5 to textl2 represent the
number of packs of each of (ID1 = 80h) ~ (ID1l = 87h).

As with the pack shown in Fig. 16, in a pack
(ID1 = 8fh, ID2 = 0lh) (see Fig. 17), ID3 and ID4
represent a sequential number and a block number,
respectively. textl to text8 represent the number of
packs of each of (IDl = 88h) ~ (ID1 = 8fh). text9 to
textl2 represent the last sequential number of each of
block 0 to block 3.

As with the packs shown in Figs. 16 and 17,
in a pack (IDl1 = 8fh, ID2 = 02h) (see Fig. 18), ID3 and
ID4 represent a sequential number and a block number,
respectively. textl to textd represent the last
sequential number of each of block 4 to block 7. When
the last sequential number is (00h), it represents that
no block is present. When no block is present, it is
referred to as non-data block. text5 to textl2
represent language codes of block 0 to block 7. A
character code represents a data format type of each
character of a character string. On tﬁe other hand, a
language code represents the country of character
information of each block.

Figs. 19 and 20 are tables sHowing the
relation between language codes (one byté each) and

languages. The table shown in Fig. 19 .lists language



] - - - - -

| 1094 (& ()-+ 109 (& ()-+ 10% (& ()-+! 10%(;&'()-+!
10% (& () - +CDEFHY\ uVv7!  109B& () -

1098B& () - 1098B& ()-! F10%@B@B& () - P10% & ()- 10(( 10((
10B&109B& ()-M  @LOYBB&' ()- @O%' ()-! 10%BB&' ()- ! 100 %??W%O‘%BB&'()
<=>0Q H7 10B&1! | “10%\& ()-

10% & ()-10% & ()-Fs10% & ()-!Y010%nm & ()-m 10B 10B 7 m~  aBH?
10B#109& ()-!3mL0%\ & () - 3mLOY%& () - 3F0% & ()-f10% & ()-3@ 10% & () -

=1 |11+"0"}[OH7 10B!Y.10%\ & ()-!F! mlO%: ()-!F! ml0%\ & ()-F! mlO%: () -

%g‘.’/? %(1 3) WH@@@@%%@%@#@%@ﬁf 186" The table shown in
Fig. 20 lists language codes used in other countries.
The language codes in these lists are ohly examples.
Thus, other language codes may be used.

Next, with reference to Fig. 21, an.example
of an optical disc drive 13 according to an embodiment
of the present invention will be described. The
optical disc drive 13 can reproduce data from a CD-ROM,
a CD, and a CD-TEXT. 1In Fig. 21, referénce numeral 21
is a disc that is loaded to the drive. Data is
reproduced from the drive. The disc 21 is rotated and
driven by a spindle motor 23. An optical pickup 22
reads data from the disc 21.

A reproduction signal that is output from the
optical pickup 22 is supplied to a servo and signal
processing portion 30 that has the same structure as a
CD player. The reproduction signal is supplied to an
RF amplifier 31. The RF amplifier 31 hﬁs a function of
an RF signal processing circuit. 1In other words, the

» RF amplifier 31 performs a process for;digitizing an RF
signal, a process for generating a tracking error
signal TE and a focus error signal FE,éand so forth.
The error signals TE and FE are suppliéd to a servo
signal processing circuit 32. The Servo signal
processing circuit 32 performs a focus:controlling
process and a tracking controlling prodess. A focus

actuator and a tracking actuator of the optical pickup



|
10\F F:10% & ()-1h6 "10%\ |\ & ()-!1210%\ & () - P#A#t #z####AE]\ ;
10B! ! Ty, 109%<& ()- &LO0%& ()- | 10%& ()- 10%& ()- 10%& () -
S10%<&’ () - #$<$BSNBSUO@?{\: 10B! | | H310%& () -t ! MB1OYR1Q)FebARMr80dd - 10%<& () -
10%& () - 10%& () - WZY%eIDOREE{\: 10B!!!Y3+210%& ()- YS) 10%& ()- Y
109%<& () - Y0%& () - F#z10%& () - F! 10%& () - % & &&& ' ' aB7: 10B
10<f 8y10%<& ()-!1 410%<& ()-| leo%@'%g) -3Y010%& ()-Y/ " 10%& () -
-10%& ()-''".'0" "' *(gE 10B 10<! 9"10%z& ()-Y: 10%& ()-!Y: 10%j & () -
$10%& ()-!qL@O0%& ()-G 10< 10<*(Z(f*,,,,,,}rg\= 10B 1010%& ()- 10z 10z
10zA910% & A )ar iVt &ddrd S0HEiAG ~£8" 4PGh & &8 rblrd vt tHrodlR = 10B 10

driving circuits 33 and 34. A unit (not shown) that
moves the pickup 22 to the direction of the disc
diameter is controlled by a servo signal processing

circuit 32.

A digitized reproduction signal received from
the RF amplifier 31 is supplied to a PLL 35, an EFM
demodulating circuit 36, and a timing generating
circuit 37. The PLL 35 generatés a clock signal that
synchronizes with the reproduction signal. A digital
audio signal received from the EFM demoaulating circuit
36 is supplied to a signal processing circuit 38. The
signal processing circuit 38 performs an error
correcting process, an error data interpolating
process, and so forth. A digital audio signal received
from the signal processing circuit 38 is supplied to an
interface 42. The interface 42 connects a computer
main body 12 (a host computer 53 in Fig. 21) and an
optical disc drive 13. The interface 42 is a SCSI
interface, an ATAPI interface, or the like. A digital
audio signal is reproduced as an audio 'signal by
software (an application program) of the host computer
53.

The timing generating circuiﬁ 37 generates a
timing signal that synchronizes with tne reproduction
signal. An output signal of the timinq generating

circuit 37 is supplied to a CLV proceséor 39. The CLV



1 1096& () - F9Z1096& () - @f Y10%J& ()-!5 F109%65& () - Inl0%Ge& () -

sl 1096& ()-/0011122232aB7= 10B 105@10%& ()- 71096& ()-! q5SH#10965°5& () -
| LO" 109%8&' ()-Y, 109%& () - Ff #1096& () - f 32425272H2K2225miNk el @RBRAM0S- F

L 109%&' () - F109& ()- 10%& ()-  109%& ()-P: 109 ()- @ 105 1055F57777777_@
Y1010%&' ()-! K10%& ()-F 10 10 100@10%& ()-s' 10%& ()-Y

%5 10%& ()- 77! 89( <K<<<aB7@ 10, 810% Ey- F L610%& ()-!| 10%& () - 9F10%& () -3
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(Constant Linear Velocity). A sub- code separated by

the EFM demodulating circuit 36 is supplied to a sub-
code processor 40. -The sub-code procegsor 40 performs.
a process for detecting an error of the sub-code and so
forth. The sub-code processor 40 sepaﬂately outputs
data of sub-codes of the P and Q channels and data of
sub-codes of the R to W channels. The 'sub-code data is
supplied to the interface 42.

As described above, sub—codeé in the R to W
channels of the lead-in area contain CD-TEXT data. The
CD-TEXT data is sent to the host computer 53 through
the interface 42. A CD-TEXT data decoding process for
separating character information from QD-TEXT data and
displaying the character information omn the display is
performed by software of the host computer 53. A disc
name, a song name, an artist name, andjso forth
corresponding to CD-TEXT data are displayed in English
or another language on the computer diéplay 11.
Alternatively, instead of such software, hardware for |,
decoding CD-TEXT data may be disposed ip the host
computer 53 or the drive.

» When data is reproduced from%a CD-ROM, an
output signal of the servo and signal ﬁrocessing
portion 30 is supplied to a CD-ROM sigﬁal processing
portion 50. 1In a CD-ROM, the data length of a sub-code

is defined as a data unit (1/75 second#). In other
|
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block. At the beginning, a sync (12 bytes) is
disposed. The sync is followed by a header (4 bytes).
The header is followed by user data. The header
contains an address similar to an absolute address of a
sub-code of the Q channel of the CD. As the data
structure of a CD-ROM, mode 0, mode 1, mode 2 (form 1),
and mode 2 (form 2) have been defined. Data other than
sync has been scrambled. 1In addition, éach block is
encoded with an error detection code or an error
correction codé.

After data is block-segmented, an error
correction code encoding process and an EFM modulating
process for a CD-ROM are performed as with data for a
CD. The resultant data is recorded on a CD-ROM. Thus,
the CD~ROM signal processing portion 50 includes a
descrambler 51 and an error correcting circuit 52. The
descrambler 51 descramble output data of the signal
processing portion 38. The error correcting circuit 52
decodes output signal of the descrambler 51 with an
error detection code or an error correétion code.
Reproduction data that is output from ﬁhe error
correcting circuit 52 is supplied to the host computer
53 through the interface 42.

The system controller 41 is a microcomputer.
The system controller 41 controls the entire operation

of the optical disc drive. In other words, the system
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controller 41 controls the servo and signal processing
portion 30, the CD-ROM signal processing portion 50,
and the interface 42. The disc reproduction data is
supplied to the host computer 53 through the interface
42 corresponding to a read TOC command received from
the host computer 53. Data supplied from the drive to
the host computer 53 is referred to as return data.

Next, with reference to Fig. 22, a read TOC
command that is one of commands issued by the host
computer 53 will be described. The data length of the
read TOC command is 10 bytes. The read TOC command has
the data structure shown in Fig. 22A. Referring to
Fig. 22A, byte O to byte 9 are assigned to the read TOC
command. In addition, bit 0 to bit 7 are assigned to
each of byte 0 to byte 9. 1In Fig. 22A and other
drawings, hatched areas represent areas allocated, but
not defined.

Byte 0 is an operation code that represents a
command type. As shown in Fig. 22A, when the operation
code is (43h), it represents a read TOC command. Bit 1
of byte 1 of the read TOC command is MSF that defines
an address type. When MSF is 0, it regresents that a
logical block address is required. Whén MSF is 1, it
represents that an address denoted by minute, second,
and frame is required.

Bit 0 to bit 3 (four bits) of byte 2 are a

format field. The format field represdnts a return
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data type as defined in Fig. 22B. When the format
field is format 0 (0000), it represents -that TOC data
(P and Q channels) is returned as return data. When
the format field is format 1, it represents that
session information is returned as return data. When
the format field is format 2, it represents that all
sub-codes of the Q channel are returned as return data.
When the férmat field is format 3, it represents that
sub-codes of the Q channel of PMA (area defined for a
CD-R) are returned as return data. When the format
field is format 4, it represents that an ATIP (an
address represented as a wobbling group such as a CD-R,
a CD-RW, etc.) is returned as return data. When the
format field is format 5, it represents that CD-TEXT
data recorded in the R to W channels of the lead-in
area is returned as return data.

Format 5 (0101) of the format field relates
to the sprit of the present invention. .When the host
computer 53 issues a command corresponding to format 5
to the optical disc drive, the system controller 41 of
the drive interprets the command and coﬁtrols the
optical pickup 22 to read data in the R to W channels
of the lead-in area. Although part of music CDs
correspond to the CD-TEXT format, it is possible to
allow other CDs to correspond to the CD+TEXT format.

Byte 6 of the read TOC command is a track

number and a session number at which theé read operation
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starts. Bytes 7 and 8 (two bytes) (allocation length)
represent the length of return data designated by the
host computer 53. However, real return data sent back
from the drive to the host computer does not match the
allocation length. The CD-TEXT data in the R to W
channels of the sub-code does not have a constant data
length. A code (identification data) that is contained
in the header of the return data represents the data
length of CD-TEXT read from the disc. ﬁyte 9 (control)
is a parameter for an interface such as SCSI.

With reference to Fig. 23, the structure of
return data will be described. When the system
controller 41 of the optical disc drive receives the
read TOC command of format 5 through theé interface 42,
the optical pickup 22 reads CD-TEXT data from the disc
and controls the drive to send the CD-TEXT data as
return data to the host computer 53. The first four
bytes (bytes 0 to 3) of the return data are a header.

The data length of the return data preceded
by the first two bytes of the header isirepresented by
bytes 0 and 1 of the header. In the example shown in
Fig. 23, the data length is the last th bytes of the
header and (n + 1) bytes. The second apnd third bytes
(two bytes) of the header are reserved (undefined).
The CD-TEXT data of (n + 1) bytes is subcodes of the R
to W channels read from the lead-in area. When

necessary, descriptor data may be disposed between the
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header and the CD-TEXT data.

According to the embodiment of the present
invention, a process for causing the host computer 53
to obtain CD-TEXT data from the drive will be described
with reference to a flow chart shown in Fig. 24. 1In
Fig. 24, the process is started in the condition ;hat
the application has been started and the application
has detected that the disc has been loaded.

The application secures previously memory
enough to store the CD-TEXT data read from the disc
corresponding to above-mentioned CD-TEXT format.

The host computer 53 issues the read TOC
command (format 5) to the drive so as to send back CD-
TEXT data (at step S1). When the drive receives the
read TOC command, the system controller 41 sends return
data to the host computer through the host computer 53.
The return data has a header that contains a code
representing the data length. The host computer 53
receives return data (at step S2). The host computer
53 reads only the header of the return data.
Alternatively, the drive may send only‘the header to
the host computer 53 corresponding to the read TOC
command that has been issued.

The host computer 54 determines whether or
not the header of the first four bytes of the return
data is (00020000h) (at step S3). The header

represents that the data length is two ‘bytes (namely,
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that the read data contains only a header, rather than
CD-TEXT data). Thus, when the header is (00020000h) as
the determined result at step S3, the flow advances to
step S4. At step S4, it is determined that the
currently loaded data is not a éD—TEXT disc. On the
other hand, when the determined result at step S3 is
No, it is determined that the currently loaded disc is
a CD-TEXT disc.

.When it is determined that the currently
loaded disc is a CD-TEXT disc at step S5, the flow
advances to step S6. At step S6, the read TOC command
(format 5) is re-issued. The re-issued read TOC
command is the same as the original redd TOC command.
Return data is received corresponding to the re-issued
command (at step S7). The received return data (CD-
TEXT data) is stored to a memory allocated
corresponding to the application (at step S8). When it
is determined that the currently loaded disc is a CD-
TEXT disc, the CD-TEXT data is obtained from the disc.

At step S3, in addition to determining
whether or not the currently loaded disc is a CD-TEXT
disc corresponding to the header of the return data,
the data 'length of the CD-TEXT data may be determined
corresponding to the header. At least the memory area
corresponding to the determined data length may be
allocated by the application. The allécation length of

the re-issued command may represent the data length.
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In addition, another trigger other than the read TOC
command may be used. 1In this case, it is determined
whether or not a disc has been loaded. Corresponding
to the detected result, data of the R to W channels in
the lead-in area of the disc is reproduced. Return
data is stored in the memory of the host computer 53.
With the return data stored in the memory, it is
determined whether or not the currently loaded disc is
a CD-TEXT disc. 1In addition, the CD-TEXT data is
obtained (read from the memory).

Having described a specific preferred
embodiment of the present invention with reference to
the accompanying drawings, it is to be understood that
the invention is not limited to that precise
embodiment, and that various changes and modifications
may be effected therein by one skilled in the art
without departing from the scope or the spirit of the
invention as defined in the appended claims.

As described above, according to the present
invention, the computer can determine whether or not a
record medium that has been loaded to the drive is a
record medium of which character information has been
recorded to its management area. When the loaded disc
is such a disc as the determined result, the character

) information can be obtained. According to the present
invention, with the interface disposed between the

computer and the drive, the type of the loaded record
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medium can be determined and the character information

can be obtained. 1In addition, a special signal

transmission path other than the interface is not

required.
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CLAIMS:

1. A reproducing method for causing a computer
to obtain data reproduced from a record medium loaded
to a drive connected to a computer, comprising the
steps of:

receiving return data composed of data
reproduced from a management area of the record medium
by the drive and identification data that represents
the length of the data;

determining whether or not the record medium
is a record medium of which character information has
been recorded in the management area corresponding to
the identification data of the received return data;
and

obtaining character information when the
record medium loaded to the drive is a record medium
of which character information has been recorded in
the management area;

wherein the receiving step is performed by
detecting the record medium loaded to the drive,
reproducing the management area, and receiving the
return data generated from the management area, and

wherein the determining step is performed by
storing the received return data and determining
whether or not the record medium loaded to the drive
is a record medium of which character information has
been recorded in the management area corresponding to

the stored return data.
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causing the computer to issue a
reads the management area.

3. The reproducing method as set forth in claim
1, further comprising the step of:

causing the computer to allacated a memory
area with a data length exceeding the identification

data.

4. The reproducing method as set forth in claim
1,

wherein the character information recorded
in the management area is <character information
associated with a program recorded in a program area

of the record medium.

5. The reproducing method as set forth in claim
1,
wherein the identification data is placed at

a top portion of the return data.

6. A recording medium from which a computer
reads a program for a reproducing methoa for causing a
computer to obtain data reproduced from the recording
medium loaded to a drive connected to the computer,

the reproducing method comprising the steps of:
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receiving return data composed of data
reproduced from a management area of the record medium
by the drive and identification data that represents
the length of the data;

determining whether or not the record medium
loaded to the drive 1s a record medium of which
character information has been recorded in the
management area corresponding to the identification
data of the received return data; and

obtaining character information when the
record medium loaded to the drive is a record medium
of which character information has been recorded in
the management area;

wherein the receiving step is performed by
detecting the record medium loaded to the drive,
reproducing the management area, and receiving the
return data generated from the management area, and

wherein the determining step is performed by
storing the received return data and determining
whether or not the record medium loaded to the drive
is a record medium of which character information has
been recorded in the management area ceorresponding to

the stored return data.



