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As an external storage device of a conputer, an optical disc drive
is highlighted from viewpoints of advant ages such as | arge
capacity and high speed 15 access. The use of a CD-ROM [or CD-I
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or the |like can be reproduced or recorded/reproduced. In the
a recording density is further inproved by

1 t he i mprovenent of processes of a digital nodul ati
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simlar to that the CD and MD have initially been devel oped as

digital audio discs and are al so subsequent|ly used as an external
storage nediumof a 10 conputer, it is also expected that the DVD of a
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reliability (magnitude of

Upon recordi ng/ reproduction of data, a
peculiar to the recordi ng medi um and

an error rate) of the data is
sel ect processes upon recording in consideration

the operation to
of it 25 is not perfornmed. 1In case of data in which a high
reliability is required, however, it is necessary to- . further
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I ncreases and a recording capacity substantially decreases. Even

when a significance of data is high, it is also necessary to

strongly take a counterneasure 5 for errors: Further, as in case of

t he: CD- ROM si nce there is a possibility such that data to be
recor ded W lurality of formats (caIIed nmodes), it pfy 2344
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To acconplish the above object, according to the invention, there

I's provided a data recording apparatus for recording digital data
to a data recordi ng medi um conprising: 20 . I nput
means for receiving data to which a first error correction code
was added and instruction i nf or mati on; sect or
segnenti ng NRAGSdseds Sel ectively executing an err.o
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codi ng neans for adding a second error correction code to perform
an error correction to the sector segnented data to the data
outputted fromthe sector segnenting neans; 5

nmodul ati ng neans for perfor rri ng a predeterm ned digital nodul ation
to the data to Wycrdhmssos .the second error corriection code VRGI/IRINEIIL4
recording neans for recordi ng t he nodul at ed data to the data
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so as to selectively add the first error correction code to the

data fromthe input neans on the basis of the instruction

i nformation. 15 According to the invention, there is al so
provided a data recording apparatus for recording digital data to.
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correction code to performan error correction to the sect or
segnented data to the data outputted fromthe
4 ' sector segnenting neans; nodul ati ng
mean’s for performng a predeterm ned digital nodulation to the data
to which WQI708@5nd error correction code was added; 5 PCTAP96/02344
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means to which the instruction information is i nputted and which
controls the sector segnenting neans so as to selectively add the
first error correction 10 code to the data fromthe input neans on

t he basis of the instruction information.
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denpdul ation to the reproduced dat a; correcting neans
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means for controlling the output neans so as

means; and

5 to desegnent one of the data having the plurality of ki nds of’
sector structures into data having a predet erm ned size on the
basis of the detected i dentification information.

According to the invention, there is further 10 provi ded a data
recordi ng nmeMeRAI08695r ecor di ng di gital data onto a dptfrvesesasli Ng
medi um conprising the steps of : recei ving data

and instruction information - froman outside; 15

e SRS 78 114 5 Fio 9 20 CD OB APUEE
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data to the data and converting into data constructed by one of a

plurality of kinds of sectors of different sizes; 20

addi ng a second error correction code to perform an error .
correction to the sector segnented data to the sector segnented
idat a; perform ng a predeterm ned digital nodpCpinrsn234s
ito the data to mhlcﬁ7tﬁe se€ond error correction code 25 was - added;
recordlng t he nodul ated data onto the data recordi ng medi um and
5 :
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receiving the instruction information and sel ectively adding the
first error correction code to the data frominput neans on the
basi s of the instruction information. 5 Accordi ng
to the foregoing invention, there are sel ected: processes such that,
CD- ROM dat a whi ch was coded by an error correction code of, for
exanple, a woonsesD- ROM is received, the error correcti ONpERHfiVenIaa4
decoded and sector segnmented into 2-kbyte sectors by 10 i nstruction
information in consideration of-a ~reliability, a significance, a

recording capacgldy Mimds2 21k, vy ARER. F4 VS LENER. =5 —
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node which is required, and the segnented sectors are recor ded,;

and processes such that-a.format of the CD- . ROM data is stored and
sector segnented. The data 15 " recorded as nentioned above is
reproduced froma - recording nmediumand is subjected to a sector
desegnenting progﬁ§§%§§g esponding to the process upon PCESNGA2334)
‘and is outputted as data I n accordance with

i nstruction informatiaon, ' there are sel ected: processes such that
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recei ved data and the segnented sectors are recorded, and
processes such that the data is coded as CD- ROM

7 data and the coded data is sector segnented. The data
recorded as nentioned above is reproduced froma recordi ng medi um
and is subjected to a sector desegnenting process corresponding to
t he process wayéoskss recording and is outputted as dat apey/yResiolascs.
Brief Description of Draw ngs Fig. 1 is a block diagram
of an enbodi nent of -

koT. 1 4n4b002n094Qﬁﬁﬁ$héoit‘Cmeu
—F41TR. F—HOBRLT, C2/5UF1QbCIHFHET 30
f\02:>:—y43#5&&@%#425%ﬁb102n0%4@
ﬁClI/:—y41L74—FNv98néo%OT\CII/:—
5 ¥41ik. (170, 162 QJU—b-vn%/ﬁ%QH%mEﬁ

k]

o )
 C1zya-F4106D1T0/4}k (148784 hOF—H, 8
SKAPDCLIAYFA, 14754 bOC2AVF 4 B5RE) HAED
BESTRMNLEEB 4 EALTHAY VRNV ELTRD BE NS,
10 u@ﬂﬁ//fw#r4 ﬁ»ﬁﬁ@ﬁk#ﬁéhéogwﬁhﬂai
D2IBRBEDL L H—)—TR (45— —TOHRE. 15—
)—7OFELHBEDNB) i, BEORCLZBABERLAELT
1707L—4 (SZTO7L—bi. CLESRADRETHY, &
EILV—-LD27L— Aﬁéﬁ%faoffﬁzo_
15 #1IRERT=YI-FeMBTa7I—YOUEESE1 2028
 MUTHSTS. $ 1208, AEAEER2 2RRYShETS
ﬂiﬂ‘%@r: Y@MEE§?7D~37IT§6° F4 Uy NEREEE
PEDAHYLHN (17054 b) BEAEEEES 12ALTC 1
Fa— VSZEﬁﬁénéoﬁﬂEE@ﬁSIQ\:v:—ymmﬂﬂ
20 EEB44LHOMEESFS. ClFI—F52. (170, 162
9) Y—Fk - YDELHBOWUBEFS.
C17a—#520MANBRENSEE 32ALTC250—¥54
BMENB. C2FI—F 54k, (170, 156, 15) U—F
S VDELRHEOWEEFD. ¥k, C2FI—F540UBHAH
2 Fa4Ls—)—FHOBERNBES 5EXALTCLIFI—#5 6zt
BaEN3, cOLSic. C1HB, C2HSBIUCLABOMME &

17



a recordi ng/reproducing circuit according to the I nvention. 10

Fig. 2 is a block diagramof another - - enbodi nent of a
\recordlng/reprodu0|ng circuit according to the invention.

Fig. 3is a schenatlc dlagrantfor expl ai ni ng a data structure of a
conventional CD. wd&ns6 Fig. 4 is a schematic di agr por/Ame/n2344
expl ai ni ng data structures of a conventional CD-ROM -

Fig. 5 is a schematic diagramfor explaining data structures in

node 2 of a conven_gl_gna_g._glgi‘: Axnr 14 8 bo)ﬂjjjli_') w;ﬁ#m@ﬂ@@ﬂ%o
schemati c di agrans show ng an exanple of a data structure of
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Figs. 7A and 7B are schematic di agrans showi ng an exanple of a
data structure of a CD-ROM sector in the enbodi nent of the

i nvention. 25 Fig. 8 is a schematic di agram show ng anot her
exanple of a data structure of a CD-ROM sector in the enbodi nment
of the:invention. 8 - ’

Fig. 9 is a wowmeéesc di agram which is used for expefsiotiis of an
error correction code of a block
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unit in the enbodi nent of the invention. Figs. 10A and
10B are schenmatic diagrans 5 ‘which is used for explanation of block
constructions in t he enbodi nent of the invention.

Fig: 11 is a block diagramof an exanple of an encoder of the
error correction wedeoedesy recording data in the enbodi wetizpsnaidic
I nvention. 10 Fig. 12 is a block diagram of an exanpl e of

an decoder of the error correction code for recording data in the
enbodi nent of the 'znvent i on.f - Figs: 13A to 13C are
schematic diagrans™ ° 'showi ng constructions of recording data after
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Best Mbde for Carrying Qut the Invention : An enbodi nent
of the invention will now be descri bed herei nbelow with reference’

to the- 20 drawi ngs. Fig. 1 shows an optical disc
recordi ng/ reproduci ng system according to the “invention. According
to the enbodi nent, CD-ROM data which is supplied through an’

interface 1 o $mseysded onto an optical disc 2 andpgpypoghp®ag Out
fromthe 25 optical disc 2 is outputted through the interface 1. A

CD-ROM drive 15 and a host conputer 16 are connected to t he
o' oot b T Wk S 1 584 TaF s 2 cD-ROMF—»
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EIIDF—FERT 4R 2KERL, k. KT RV 2BLEE
TE, —#. BERLD L EREREBATIBATE, BUMoL2

5 K4 MF—5B2KAL b2 F LTI L. BB/ ELERF
3. AhOBATY. 12 9—7 ==X 1 BEAN/HATREF—5
. 2K P EBRETAF—FTHB. TOLSKLT, BEEK
BUT2RNORR/BELFTS I LETES.

25, LRDIORAO—RBM B L CHORKALEAADYE S Z

10 tic&oT. lﬂ/&ﬁr-&tLT\CD ROMT Y BLUF2K
KA P F S OREEHBT B LHTMETH B

BLEOBBMTR. %71 X7 EACBELEY, N—FF1X5 2,
_7V¥/7W74Z7(FD)\36@@~¥¥¢X%Uy7—7ﬁﬁ
 RBKEHLTS. CORBEARCEATICLHSTES,

15 CofBik. CD-ROMFS4{7P50CD—ROMF—%, n—
KF 4R K54 T7H6D2KN1 FEHOF—5 2RRT WA,
BRI EME. BERINIERTRFCSUTERLELY DB
BILBTED, #oT. FAUINF— P ERBTIBEL. KK
EROCLNTES, 2. CORBIE. AN/ HAShEF—HEL

20 T, 2K/51 FBEOF—F. $BVRCD-ROMF—5 LOAAS
AR T LBTED. |

%5, CORBOBELBAM L WEETEL QLR BEXFTIET
»5.

21



fromthe drive 15 to the interface 1 or output data of the drive
15 is once inputted to the conputer 16 and is supplied fromthe

conputer 16 to the interface 1. As a speci fic exanpl e of data,

there is conpressed video 5 data, conpressed audi o data, data for a
conputer, or woondskss | 1 ke.. A recordable type (diisc of a magperomisiobsas
type or phase change type) of the DVD which is at present proposed
is an exanple of the optical disc 2. ° The CD-ROM data to

whi ch the invention can be 10 appliﬁﬂ$%%ha§?om1be described. The
CD-ROMis a device - : devel oped fro | -known CD. As shown in

Fig. 3, ”a%wm#&%%ﬁuﬁk#ﬁy%%%ﬂé%ﬁﬁ&%g%@#Lﬁﬁﬁ

RETH->T. .
%105 TERSHMME AT —5 REERHAEZIREA

5 hEBE. | | | | g

ABEhEERF—F R L TERNC RS 105 ~TEFS 2
Awkz>—TERFSLL b, ROV I XEETI LIV PER
BF S EERTBEDOLI S LERE. |

Yy EENE LRF S M LTS5 —TERF 3 LDOH 20

10 5—TEASE. LRE /S EERPSMATAET—FEHMT 3
BDOFBEERL, ' |

LRS205 —HTERSHNMENLT —F EREDF A U5 L
WelT - DOERTRL.

EMEhiF—5 % BT — 5 ERESCBERT 3L 0ORRTRL

15 . | |

LREFREEIANSABLLEbE. COBTREGICESVTERA
HEED DT —FIH LT LIS 1 0= 5> —ERFS & BRN M
EEBLIC LRV Y LEREMET I TRELRALT— 5 BRE
iy | i _

20 2. MWREIOF—/BREBECSENT. LEERRERSTZ Fay
Ba— s b bR lEhaERIv L FChE LERMLETEF—F R
BEE, S
3. MRElOF—FEREBCBNT, LEAHLTRIE. LRET
HRE LRHEERRANT 3L DERAESLEREFRESD L 2

25 BWLTIF-YRRER. .
4. BRE1IOF—IERBEBCSVT. LRANEREANELS

22

A



bytes, and a Cl1 parity and a C2 parity each consisting of 4 bytes
are arranged in a transmssion frane (also 15 called an EFM frane or a
Cl frame). Each byte is converted into a code word of 14 channe
bits by an EFM nodul ati on and recorded onto the CD through coupling
bits (3 channel bits). Further, an inversion interval . of 11T (T
denot es a pewaosesésst he channel bits) 20 continues at pé&esRRRshaef each
transm-ssi on frame. After that, a sync (denotes a synchroni zation
si gnal ) of total 24 channel bits to which 2 channel bits were

added s adledz—g iz, Cp— R M7 A0eYIqa 3 005 gl 8% 305109 98

25 transm ssi on frames are set as a perio t' 0 one “uni

Therefore, ac@@dw-t-gvmﬁ t he user data of
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24 bytes x 98 = 2,352 bytes ' 10
is included in the 98 transm ssion franmes. A data structure of the

CD-ROM is specified on the basis of such a transm ssion format of
the.CD. Nanely, in the ' CD-ROM 2,352 bytes as data included in 98
frames of 5 WO o7/kges od of the subcode are set to a data unipir/ipesn2ssd
In the CD-ROM node 0, node 1, and node 2 are ' speC|f|ed A sync (12

bytes).indicative of a deI|n1ter
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of the sectors and a header (4 bytes) are added comonly for those

nodes. Mobde O relates to data in 10 which all portions other than the-
sync and header are equal to "0" and it is used as dummy dat a.

Fig. 4 shows data structures of one sector in node 1 and node ,
2. The header i.s constructed by address information of =~ . 3 bytes and
node i nf or rawowr08é9sone byte in a manner 15 simlar to de of

t he CD. In the data structure of node 1, the user

data consists of 2,048 (2 k) bytes and auxiliary data of 288 bytes

o error deteotioh oIS SDF LY pmemc AT L ERREEN AR o
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added. Mdde 1 is suitable for recording data such as character

code, conputer data, or the like in which a high reliability is
required. Mbde 2 is a node in 25 - whi ch the auxiliary data of 288 bytes
I s not added, therefore, the user data of 2,336 bytes can be
recorded. Mdde 2 wposiacoibl e for recordirng data such PCT/IP96/02344
11 as video data or audi o data whose errors can be

i nt er pol at ed. - Further, as a nodification of node 2 of
the PEAMTIE LT T~ RRER.

22. BRE13OF—/EREBLEBVT. LEFSLTRR. L
BV EFEBRPLOF—YEZEVWRELWYH I XEET2HBOES
YEETITOvIF—SREERTBLLOE. COTRYIF—FC

5 ESNTLRH20x5 —TEFSEERL. LREIVLEEPLO
F-Y R LtRE20TS—TERBLLICTOY /LT3 LERK
LT 35—y RE%E. |
23. WMRAE220F—/ERBEBCBVT. LRERTFRR, 7o
YIEIhELRF— I EMEDOTF 1 SHNVERERTLL O, 28

10 FhiF—sc LRERRBCHEL-ANESEH0T 3 & 265
L¥3F -V REREE,

24. MEOT—FFERMBCESHTHAREROL Y Y BEDT
— BRI NTRBENEF— I RBRELDF— S 2 BETILH
DF—-YBERBTH-> T,

15 ERF—IEF-IRBREIDBELETIEDOFRE,
BEXREF—YREMLT. FACINEREFSILDORBATEL
BRENET—FIEHLT. COF—FESEh3810Z5—IE
FFEAVCIS-TERF S LHOTEFRE.

20 CONEFRPLOF—IREV/IBREARMLTENTILDOTR
L. " |
IREEFRCL>THBESWEF— 2P o LERETEBRICHIET 2
BABBERETIEDOFBE. |

. BREShLIERANECESVT. ANEROLS IBEOF—4

25 O350 1DKHLTHEOY S X2HATIF—FEARTBLS L

RUNTREHET TR ERAL T~V ELESE.

26

* € L M .8 *



CD-ROM form1 and form2 as shown in Fig. 5 have been 5 specified.
ACDI, a CO-ROM XA, a video CD, or the | i ke has data structures
of form1l and form2. In form 1 and form2, in a manner simlar to

the CO-ROM a sync of 12 bytes and a header of 4 bytes are added .
and node information in the header is set to node 2. After the 10

header, eﬂg?‘gsof 8 bytes is added. The subheader PCT/ |

construct eduﬂ I nal nunber, a channel nunber, a su'g’gno e, and a

data type each consi sting of 2 byt es. In form 1,
of 172

byt e and ' & %fde%gaéfﬁonéc%dﬁ—@ﬁ$ﬁgt:aﬁé9 SRR LR & mode 1
o 048 bytes.  FhFEH: &?&@éﬁ%ﬁ%ﬁ%yigméi%%ﬁ%é“:css“t°
.. YBABR.
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provided and the area of the user data is set to 2,324 bytes. 20
Anong the plurality of nodes of the CD ROM . nmentioned above, the

CD- ROM data of the data structure (mode 1 or node 2 * form 1)
specified so that the user data of 2 kbytes is protected by the
code is received fromthe interface lpcr/aPse6/02344

error correctiongy,
'According to the en%mgﬁnent of the invention, when CD-ROM data is
recorded to the optical disc 2, two- ki nds .of sector structures can

be selected. One I%%a&'ébo'c\ # 12
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sector structure (called a CD-ROM sector) in whi ch the format of
the CD-ROM data, particularly, an error correction code (P parity |
and Q parity) is preserved. The other is a sector structure
(called a 2-kbyte 5 sector) which is formed by the data obtained by .

decoding the CD-ROM data and in which 2 kbytes are set. . to a unit.
Wi ch one of wdw/obss® sector structures is selectedp¢ﬁuﬁyﬁnyun ned
in consideration of a 10 reliability, a significance, a recording
capacity, or a mode of the data. To raise the reliability of the
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ROM.data is sector segnented into the CD-ROM sectors. For exanpl e,

when the CD-ROM data is data of conmputer 15 software, the CD-ROM dat a
is sector segnented into CD- ROM sectors. Wien a high reliability
of the data is not so required or to increase the recording
capacity, wo brogedd ROM data i s sector segnmented into 2-kKbyog/speso23ads
sectors. In case of the inmage data or nusic data, 20 after the data
was reproduced, it can be al so . i nterpol ated. Therefore, a high
reliability of the data is not so necessary. A
data structure of the 2-kbyte sector wll now be described. As
shown in Fig. 6A a data sync (4 25 bytes) and a header (16 bytes) are
added to the user data of 2,048 (= 2k) bytes in one sector of the
CD- ROM.
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data and an error detection code EDC (4 bytes) to

13 detect the presence or absence of errors is added.
Therefore, a length of one sector is equal to 2,072 bytes. The
sector having the data structure shown in Fig. 6Ais called a

2- kbyte sector. 108695 Fig. 6B shows the data of thepéagasiRioria
nor e detail. That is, the header is constructed by: 2 bytes

of the error detection code (specifically, CRC) for the header; 1

byt e of managenent informati on CGVS to manage

.
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a permssion or an inhibition of the copy; 1 byte of a 10 | ayer which

di scrimnates a single-layer disc and a mul ti-layer disc and shows
t he nunber of |ayers included in the disc and the nunber of the

| ayer in whi ch data has been recorded; 4 bytes of an address;

and 8 bytes of auyblovpdews dat a. As necessary, a sector 15 | Pcsypoeidasds0
identify the sector structure (2-kbyte sector or CD-ROM sector) is
inserted into the auxiliary ~ .data. . As menti oned
above, in the CD-ROM data, since a length of 2,352 bytes is set to
one sector, a data 20 sync (4 bytes) and a header (12 bytes) are
added to those 2,352 bytes as shown in Fig. 7A. Therefore, a

| engt h of -one sector is equal to 2,368 bytes. As
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enl argedly shown in Fig. 7B, the header is constructed by a CRC (2

bytes), copy managenent information CGW5, a 25 | ayer, an address, and
auxiliary data (4 bytes). The header in Fig. 7B has substantially
t he-sane i nformati on as the header shown in Fig. 6B except that

14 _ WO ob/ofses ength of auxiliary data is short. A seGicayypoen23s4
I ncl udi ng one sector of the CO-ROM data is called a CD ROM sect or.

As a CD-ROM sector in which a sector size
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is equal to 2,368 bytés, as shown in Fig. 8 a format 5 i n which an

error detection code (EDC) of 4 bytes is added can be al so used.
The foregoing formats of the 2-kbyte sector and CD- ROM sector are
Ishown as an exanple. There are vari ous val ues of the nunber of
bytes of the seGygor0skds size, data sync, and header. It i PCIIIE6/M02344
possible to use a construction in which no data sync is added.
Further, although the data of 2 kbytes is i ncluded in one sector,
data of the nunber of bytes that is integer tines as |large as 128
bytes or 512 15 - bytes can be also included in the sector. For
exanpl e, it is alsjp ppssible 10 spdgcify sector-structuney
jincluding data of (512 x 2)j = [, 024 .I: 1k);;t ytes pnd t &N A
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kbyte sectors

di vide the user data of the CO-ROM data into two 1-
As nentioned above, the |ength of

and to record them 20
of the 2-kbyte sector and the | ength of the CD ROM
i nteger ratio

one sector

sector are different and there is no relation of an .
bet ween them Acq@ydoigest 0 t he enbodi ment of the i nvenPCTIRICN23d4
assum ng that those 25 sector sizes are set to A and B, bl ocks of

si zes which satisfy a relation between nA and nB (n and m are
integers; n [err] m n > m are specified. The data is
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recorded/ reproduced (nanely, accessed) on a block unit basi s.
In the foregoing exanple, since A = 2,072 bytes and B = 2,368 .
sel ected. Therefore, the block sizes
= 16,576 bytes

bytes, n =8 and m=7 are 5
2,072 x 8 = 2,368 x 7 =
' As apcCiIr6/02344

are as follows.
The conmmon bl ock“@i n be specified.
structure of one %@%&?n this case, a two-dinensional arrangenent
of (148 x 112 = 10 16,576 bytes) is specified as shown-in Fig. 9. By
applying the error correction code to the 2-dinensional

an error correcting ability can be raised. As an error

arrangenent ,

correction code, a coding of a first error
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correction code (referred to as a Cl code) i's executed 15 to 162

bytes in the vertical direction (each col um) and a Cl parity of 8
bytes is fornmed. A coding of a second error correction code
(referred to as a C2 code) . is perforned to 156 bytes in the

obl i que directi ogodRfiseos a C2 parity of 14 bytes is addedpeCT/F9eexd4
error 20 correction codings are a double coding of a convol ution
type. As error correction codes other than those

codes, it is also possible to use a product code, a doubl e codi ng
of .a block conpletion type, an LDC (Long 25 D stance Code), or the
like. A coding by a sinple error detection code.-can be al so

per f or ned. A case of integrating two sectors of
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16 different sizes to the block of the same size will be

nmore specifically explained with reference to Figs. 10A and 10B.
Fig. 10A shows processes regarding the sector of 2,072 bytes shown
in Figs. 6A and 6B One sector 5 is divided in the RFRWdirection

every 148 bytes, woorngses t hereby formng a two-di nensi onal arr argRIPGN2344
(148 x 12’13 = 2,072 bytes. Therefore, as for one sector of the
above arrangenent, a data structure.- in which eight
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is

Thecefipédzsas

formed by eight
di nensi onal

f or ned.
a data structure in which

10
7A and 7B. One sector

Fig. 10B shows processes regarding
15

2,368 bytes is
arrangenent,

are included i-n one bl ock and one block is

direction every 148 bytes and a 2-
by seven sectors is forned.

of 2,368 bytes shown in Figs.

of the above

sectors are included in one block and one block is
one sector

arrangenent of ( 36 o¥woses

for

sectors is forned.

t he sector
di vi-ded in the R W

seven sectors
construct ed
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5
codt ng. Nanely,
recei ved data into a CD- ROM
bytes as shown in
the 10

a sector sync and a header,

the sector segnenting

and executes an error
circuit 4 converts the

sector structure of a size of 2, 368

an error correction to one sector of the CD

2 kbytes of the user data after
The sector 15

sector without performng the error
such that the received CD

segnenting circuit 4
sector of the CO-ROM data is converted as it

1528 L—4

g Ay N
is into
correction or

det ecti on
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ROM data is once decoded by the error correction code 20 of the CD-ROM

and'is again converted into a data structure of the CO-ROMin a
manner simlar to the CD ROM decoder 5. In order to further raise
areliability of the data, processes for decoding and coding the
dat a of whlagudeps ROM are preferable. The details are 2%cr/ap9sn23as
disclosed in the specification of U S.P. No. 33,462 i ssued again
inthe US A (JP-B-7- 101543) - The switching circuit 3
is controlled by a . 18

1 49— x—2R

2 XF4R”

3, 24 R4 vFERE

4 CD-ROME/¥{EE
8 2K/i4 bEIHLEE

7T 7oy /{EE

8 mERAEMEE

22 HEALBEEE

23 7unyrAREEBEE

25 CD-ROMt2¥yHREEE
26 2K»N4beIISBER
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cohtrol signal which is outputted froma controller 13 connected to

the interface 1. The interface 1 receives an instruction command
which is supplied fromthe host conputer 16 together with the
CD- ROM data. As another 5 met hod of generating instruction

I nforsmation, there is an operation by the user on a keyboard 14. As
istill anot her net hod of gener%%%ﬂggﬁﬂggjnstruction

i nformation, the instruction i nf or matd al so _ formed in
accordance wt I absence of 10 errors of the received
data. That isf}ltél% %te%%%tq possi ble to construct such that the
received data is RGE r U1 (f,% todhetds R deaedey and in
accordance with a result of t g?%or correction I n the CD ROM

and data reproducing apparatus
5 Technical Field |

The invention relates to déta recording
apparatus and méthod and data reproducing apparatus
which are applied when read data of, for example, a CD-
ROM is recorded to another data recording medium and ‘

10 when data is reproduced from a-data recordinglmedium.
Background Art

As an external storagé device of a computer,
an optical disc drive is highlighted from viewpoinfs of
advantages such as large capacity and high speed

15 access. The use of a CD-ROM [or CD-I (CD-Interactive)]
drive and an MO (magnétooptic disc as one of erasable’
discs) is rapidly being spread. As a device other than
those drives, an MD (minidisc; erasable disc) having a
disc diameter of 2.5 inches has also been proposed.

20 Further, a DVD (Digital Video Disc) is also being
developed as a video storage medium.

The DVD is a recordable/reproducible optical
disc as a read only disc, MO disc, or phase change type
disc having the same diameter as that of the CD and is

25 a disc in which video infprmation compressed by an MPEG
or the like can be reproduced or recorded/reproduced.

In the DVD, a recording density is further improved by



decoder, when there.are errors, the CD-ROM sector 15 segnentation is

performed and when there is no error, the 2-kbyte sector
segnentation is performed. Further, as necessary, a control signa
to control the sw tching circuit 3 is supplied to the sector
segnenting circuits 4 and 6 and the control signal is inserted as a

part 20 e ifn%rm@’of;k%@#’é%%égré’fda?‘t?iéﬁ\r:é’ltlﬁgd@f £6n Of

ieach sector. ected one o e out put data of the

sector segmenting Gir&uids dopPekeBids SH@PhelobOtBer with th®! OCK

segnenting circuit 7. As shown in Figs. 10A"and” 25 10B, the bl ock
segnenting cirgaydndehi@iSt£IC4 SsiloPt Of&velength of 18, bdSebybean andsi sting
‘of 7 sectors (in case of the CD- ROM sector) or 8 sectors (in case

§0f t he 2-kbytethe increase in NA of an objective lens. Even in case

| 5 of a single-layer disc, a data storage capacity is
extremely large to be about 3.7 Gbytes. In a manner
similar to that the CD and MD have initially been
developed as digital audio discs and are also
subsequently used as an external storage medium of a

10 computer, it is also expected that the DVD of a larger
capacity is used as an external storage medium of a
computer; |

It is considered that data read out from the

CD-ROM and data from a hard disc drive are recorded by

15 ' using a storage medium of a large capacity such as a
DVD or the like. Hitherto, in case of the external
storage medium of the computer, since a sector size
(512 bytes, 2 kbytes, etc.) of 128 bytes x 2! is a main
stream, the data of the CD-ROM is also ordinar}ly

20 recorded by such a sector size.

- Upon recording/repfoduction of data, a
reliability (magnitude of an error rate) of the data is
peculiar to the recording medium and the operation to
select processes upon recording in consideration of it

25 is not performed. In case of daté in which a high
reliability is required, however, it is necessary to

further perform a protection by an error correction

2



19 sector) in correspondence to the sector size of the

I nputted data and executes a coding of the error correction code
of every block as shown in Fig. 9. A controller 13 gives a signal
to instruct a sector size 5 to the block segnmenting circuit 7. The
error- correction code differs fromthe error correction code

whi ch has inhegﬁaél ¥oBEePe Bkggﬁ?ed &@u%heacpéggyhgﬁgguof data

‘Data fromthe ock 8 egnen I'ng CFrcui ppl 1 to a
recording procegsiBgseLr §Hi! a8redB8ding capacity substantially

decreases. Even when a significance of data is high,
it is also necessary to strongly take a countermeasure

5 ° for errors. Further, as in case of the CD-ROM, since
there is a possibility such that data to be recorded
has a plurality of formats (called modes), it is
desirable to take a countermeasure for the errors in
consideration of the formats.

10 | | It is, therefore, an object of the invention
to provide data recording apparatus and method and data
reproducing apparatus which can change a recording
process in accordance with a reliability of data or the
like.

15 Disclosure of Invention

To accomplish the above object, according to
the invention, there is provided a data recording
apparatus for recording digital data to a data
recording medium, comprising:

20 input means for receiving data fo which a
first error correction code was added and instruction
information;

sector segmenting means for selectively
executing an error correction using the first error

25 correction code to the inputted data and converting the
data into data comprising sectérs each having a

predetermined size;



10 recordi ng processing circuit 8 executes processes such as

error, correction coding, digital nodulation, addition of a sync
signal (frame sync), and the I|ike. : In order to enable the structure
of the sector to be identified in accordance with a pattern of the
sync : 15 signal which is added, a signal to instruct the sector

structure is supplied fréﬁﬁfﬁ@ ﬁggﬁ§0£$§r?§dfﬂ%}§esec nd ,erxd£COrdi ng

processing circuit 8. ecordi ng data fromthe recording

processing c%frecﬁiéﬁqéédg £§ ﬁé%f%fﬁdaﬁ0e§ﬁo€pé$f§é%f&&#ﬁgo19héhrOUQh a

20 ~ driver and I's recorded onto the optical disc _
recording i s peLdosFese bt dRIASEHORS | €né et Sl BEtPlit€ed from thehase

change. The optical disc 2 is rotated by a spindle notor 11 at a
CLV (constant deédesd syehmenting afieans:

5 modulating means for performing'a
predéterminéd digiﬁal modulation to the data to which
the second error correction code was added;

recording meéns for recording the modulated
data to the data recording medium; and
.10 means to which the instruction information is
inputted and which controls the sector segmenting means
so as to selectively add the first error.correction
code to the data from the input means on the basis of
the instruction information. |

15 According to the invention, there is also
provided a data recording apparatus for'reco;ding
digital data to a data recording medium, comprising:

input means for receiving data and
instruction inférmation from an outside;

20 sector segmenting means for selectively
adding a first error correction code to perform an
error correction to the inputted data to the data and
converting into data constructed by one of a plurality
of kinds of sectors of different sizes; |

25 coding means for adding a second error
correction code to perform an error correction to the

sector segmented data to the data outputted from- the

4



CAV (constant angular velocity). The minimumunit of 25 t he data

which is recorded/reproduced by the optical pi ckup 10 is set to
one sector nentioned above. The reproduction data which
is read out by 20 t he
optkgal p:p?up 10 is supplied to a detecting circuit 21 including
an amplifier, a PL ' [t _f . clock extraction, and the |ike.
An out put of th Ctog)ée&m%%#%%?ié%ﬁ%??cuit 21 is supplied to a reproduction

modulating means for performing a-
predetermined digital modulation to the data to which’
the second error correction code was added;

5' recording means for recording the modulated
data to the data recording medium; and

means to which the instruction information is
inputted and which conﬁrols the sector segmenting means
so as to selectively add the first error correction

10 ~ code to the data from the input means on the basis of
the instruction information.

Further, according to the invention, there is
provided a daﬁa reproducing apparatus for reproducing
data from a data recording medium on which

15- predetermined data has been converted into data of a
plurality of kinds of sector structures and recorded on
the basis of instruction information, comprising:

means for reproddcing the data from the data
recording medium;

20 : demodulating means for performing a digital
demodulation to the reproduced data;

correcting means for performing an error.
correction by using a first error correction code
included in the data to the demodulated data;

25 means for desegmenting the data from the
correcting means every sector and outputting;

means for detecting identification



5. 'processing circuit 22. A focusing sérvo, a tracking " servo, a

control of a feeding operation (seek), a control of a |aser power
upon recording, and the |ike of the optical pickup are executed on
t he pbasis of the output of the optical pickup 10. 10

The reproductlon processing circuit 22 is constructed by a sync

separating oi r el mBedlg' L8kresponaindoUBINLE! LNGLELLEULE an error

correcting circul
det ecti ng
and the frame sync 1s separated

e reproduction data fromthe

infofhhEYbh giohstﬁHpBEF Eégrbﬁﬁcéﬁnﬁysﬁﬂér %kn:%dﬁk:&ﬁﬁ' t

chroni zéd wt

the reproductiggaflat aahd forned from _ the separated frame sync. The

.digital
of the

10

15

20

25

denDduIatlng circuit executes processes opposite to those

means for controlling the output means so as
to desegment one of the data having the plurality of
kinds of sector structures into data having a
predetermined size on the basis of the detected
identification informaﬁion.

According to the invention, there is-further_
provided a data recording method of recording digital
data onto a data recording medium, comprising the steps
of:

receiving data and instruction information
from an outside;

selectively adding a first error correction
code-to perform an error correction to the received
data to the data and converting into data constructed
by one of a plurality of kinds of sectors of different
sizes;

adding a second error correction code to
perform an error correction to the sector segmented
data to the sector segmented data;

performing a predetermined digital modulation
to the data to which the second error correction code
was added;

recording the modulated data onto the data

recording medium; and



di.gital nodulating circuit. Data in which one synbol 20 IS returned

to one byte is generated fromthe denodul ating circuit. Qutput
data of the digital denodul ating circuit is supplied to the error
correcting circuit and an error correction of the reproduction
data:is executed by the error correcting 25 circuit.

A bl ock desegnenti ng CIrCUIt 23_1S £Qnn r oductlon
processing circuit 22. | RS Fﬁ%Vlng th Sgkggctlon 1nfoE8aE98n gﬂﬁ

selectively adding the first error correction code to
the data from inpﬁt means on the basis of the
instruction information.

5 According to the foregoing invention; there
are selected: proCesses such that CD-ROM data which was
coded by an error correction code of, for example, a
CD-ROM is received,-thé error correction code is
decoded and sector segmented into 2-kbyte sectors by

10 instruction information in consideration of a
‘reliability, a significance, a recording capacity, or a
mode which is required, and the segmented sectoré are
recorded; and processes such that a format of the CD-
ROM data is stored and sector segmented. The data

15 recorded as mentioned above is reproduced from a
recording medium and is subjected to a sector
desegmenting process corresponding to the process upon
recording and is outputted as CD~ROM data.

In accordance with instruction information,

20 there are selected: processes such that data of a 2-
kbyte sector constructed by user data of bytes which
aré integer times as large as 512 bytes, namely, 2048
bytes is receiﬁed and sector segmented into 2-kbyte
sectors in consideiation of a reliability, a.

25 significance, a recording capacity, or a mode of the
received data and thé segmented sectors are recorded;

and processes such that the data is coded as CD-ROM



bLockmdesegnenting circuit 23, the reproduction data is di vi ded
every block and a decoding of the error correction code of the

bl ock is performed. The bl ock desegnenting circuit 23 executes
processes opposite to 5 the processes of the block segnenting circuit
7 on.the recordi ng side. The bl ock desegnenting circuit 23
-out puts the data of the sector structure. e qQu
of the bl ock d8@58néRe ke coded datpcds; s8steE §PIMPPLGLed }geoaﬁ‘%
termnals HR and HC 10 by.a switching.circuit 24 respectively. A
. Rou e P E g BRBHLPRE Cc PPOTRL 195 oo pgRaet EXBR-% e

out put term na - €S ot .d lyn ircuit 26 is
connected to t 8@§59§H§ F%?%?ﬁa? C?SAgﬁggQEQEHC%PR&NFgﬁggger 27 is .
connected to tRRsegmkAting process corresponding to the process upon

ggt dat a

5 recording and is outputted as data of 2 kbytes.
Brief Description of Drawings

Fig._l is a block diagram of an embodiment of
a recording/reproducing circuit according to the
ihvention.

10 Fig. 2 is a block diagram of another
embodiment of a recording/reproducing circuit according
to the invention. |

Fig. 3 is a schematic diagram for explaining
a data.structure of a conventional CD.

15 Fig. 4 is a schematic diagram for explaining
data structures of a conventional CD-ROM. |

Fig. 5 is a schematicldiagram for explaining
data structures in mode 2 of a conventibnal CD-ROM.

Figs. 6A and 6B are schematic diagrams

20 showing an exampie of a data structure of a 2-kbyte
sector in the embodiment of the invention.

Figs. 7A and 7B are schematic diagrams
showing an example of a data structure of a CD-ROM
sector in the embodiment‘of the invention.

25 Fig. 8 is a schematic diagram shbwiﬁg another
example of a data structuré of a CD-ROM sector in the

embodiment of the invention.

8



15 ‘ desegnenting circuit 26. Qutput data of the CD ROM sect or

desegnmenting circuit 25 or output data of the: CD- ROM encoder 27 is
supplied to the interface 1. A sync detecting circuit 29
i's connected in conjunction with the reproduction processing
circuit 20 22. \Wen the sector structure is identified by the

sync pattern, the sync d tect circug %.ﬁeaerate a, s%ftor
discrimnation signal in &8rr s gn@ertaP8 -t tagram w bgptéPnugF he

separ at ed Symfﬁ“@xgg%g'&lgn of ap EE%BE' gb@?&bgﬁogl éLa b 3UBRLLgd to

the cpntroller 0 con deseg nentln
circuit 23 ypit jangha éhBBaHmEHtCBEtEHE EH@eﬁ%ﬁBﬁh'ng cirouit 24 are

generated fromthe controller Those control
22 _ Figs. 10A and 10B are schematic diagrams
5 which is used for explanation of block constructions in

the embodiment of the invention.

Fig. .11 is a block diagram of an example of .
an encoder of the error correction code for recording
data in the embodiment of the invention.

10 Fig. 12 is a block diagram of an example of
an decoder of the error correction code for recording
data in the embodiment_of the invention.

Figs. 13A to 13C are schematic diagrams
showing constructions of recording data after

15 completion of a modulation in the embodiment of the
invention.

Best Mode for Carrying Out the Invention

An embodiment of the invention will how be
described hereinbelow with reference to the

20 drawingé. Fig. 1 shows an optical disc
recording/reproducing system according to the
invention. According to the embodiment, CD-ROM data
which is supplied through an interface 1 is recorded
onto an optical disc 2 and data read out from the

25 optical disc 2 is outputted through the interface 1. A
CD-ROM drive 15 and a host computer 16 are connected to

the interface 1. The CD-ROM data is directly supplied



signals can be also forned on the basis of the I nstructi on conmand

which_is supplied to the interface 1 together with a read conmmand.
Further, the controller 13 can al so generate instruction
information 5 on the basis of the operation of the user in the
keyboard 14. The CD- ROM sector desegnenting circuit 25

égpgrdz\i/][ 220?2? %tti t_rgrd.%%ﬁgv:t?oaé: Ofgiﬁlgéesl?tzacbé/tfsor output éar.gapg ©
| the drive 15 is once inputted to the computer 16 and is
supplied from the éomputer 16 to the interface 1. As a
specific example of data, there is compressed video
5 data, compreésed audio data, data for a computer, or
the like. A recordable type (disc of a magnetooptic
type or phase'change type) of the DVD which is at
present proposed is an example of the optical disc 2.
The CD-ROM data to which the invention can be
10 applied will now be described. The CD-ROM is a device"
developed from the well-known CD. As shown in Fig. 3,
according to the CD, a subcode of one byte, data of 24
bytes, and a Cl parity and a C2 parity each consisting
of 4 bytes are arranged in a transmission frame (also
15 called an EFM frame or a Cl frame). Each byte is
cqnvertéd into a code word of 14 channel bits by an EFM
modulation and recorded onto the CD through coupling
bits (3 channel bits). Further, an inversion interval
of 11T (T denotes a period of the channel bits)
20 continues at the head of each transmission frame.
After that, a sync (denotes a synchronization signal)
of total 24 channel bits to which 2 channel bits were
added is added.
The subcode is constructed so that 98
25 transmission frames are set as a period to one unit.
Therefore, according to the CD, the user data of

24 bytes x 98 = 2,352 bytes

10



10 ) reliability is requested, after the CD-ROM data was

separated, an error correction is perforned by the CD ROM decoder
and the CD-ROM data is forned by the CD ROM encoder

The 2-kbyte sector desegnenting circuit 26 15 separates the data of
2,048 bytes fromthe 2- kbyte sector shown in Fig. 6A. The CD- ROM

encoder 27 uses 048 b t.es f t

?esfegma{lt i E_g 18 1nClu5’1:fic&Pt %%%aa?g L?gé‘rns&gt X and rdarrmr%gfh?‘eﬁﬁ%\/l dat a
refer . i
; o rlg Is%%grc%u%% %ﬁ] R tC'fbe %ﬁl Sn sgﬁetcﬁﬂleg &n t%% basid f:' g. 5)

in node 2 [err e repro converted into the
CD-ROM dat a as SuRil L,0Red ndha\%& iloh format oft ARSI eqidnzaty)e lhpa—_thézorrput er

16 through the I nterface
CD-ROM, 2,352 bytes as data included in 98 frames of
5 the period of the subcode are set to a data unit.

In the CD-ROM, mode 0, mode 1, and mode 2 are
specified.. A sync (12 bytes) indicative of a delimiter
of the sectors and a header (4 bytes) are added
commonly for those modes. Mode 0 relates to data in

10 which all portions other than the sync and header are
equal to "0" and it.is used as dummy data. Fig. 4
shows data structures of one sector in mode 1 and mode
2. The.header is constructed by address infOrmatioﬁ of
3 bytes and mode information of one byte in a manner

15 similar to the subcode of the CD.

In the data structure of mode 1, the user
data cohsists of 2,048 (2 k) bytes and auxiliary data
of 288 bytes are added in order to raise an error
correcting ability. That is, an error detection code

20 (4 bytes), a space (corresponding to 8 bytes), a P
parity (172 bytes), and a Q parity (104'bytes) are
added. Mode 1 is suitable for recording data such as
character code, computer data, or the like in which a
high reliability is required. Mode 2 is a mode in

25 which the auxiliary data of 288 bytes is not added,
therefore, the user data of 2,336 bytes can be

recorded. Mode 2 is suitable for recording data such

11



An exanpl e of the error correction code which 25 Is used in the

recording processing circuit 8 and reproducti on processing circuit
22 will now be described. Fig. 11 is a bl ock diagram show ng

23 processes for coding of the error correction code which
I's perforned by an encoder of the error correction code provi ded in

Similar to a cRBstinaperrba, 8 bubio RErs whpse BrE8Es " PaRCEN & T Goubi ¢
coding of the interpolated.
Further, as a modification of mode 2 of the

CD-ROM, form 1 and form 2 as shown in Fig. 5 have been

5 specified. A CD-I, a CD-ROM XA, a video CD,'or the
like has data structures of form 1 aﬁd-form 2. In form
1 and form 2, in a manner similar to the CD-ROM, a sync
of 12 bytes and a header of 4 bytes are added and mode
information in the header is set to mode 2. After the

10 header, a subheader of 8 bytes is added. The subheader
is constructed by a final number, a channel number, a
submode, and a data type each consisting of 2 bytes.

In form 1, further, an error detection code

of 4 bytes, a P parity of 172 bytes, and a Q parity of

15 104 bytes are added. The space in mode 1 of the CD-ROM
doesn't exist and an area of the user data is set to
2,048 bytes. In form 2, a reserve area (4 bytes) is
provided and the aréa of the user data is set to 2,324
bytes. _

20 Among the plurality of modes of the CD-ROM.
mentioned above, the CD-ROM data of the data strﬁcture
(mode 1 or mode 2 « form 1) specified so that the user
data of 2 kbytes is protected by the error correction
code is received from the interface 1.

25 - According to the embodiment of ﬁhe invention,
when CD-ROM data is recprded to the optical disc 2, two

kinds of sector structures can be selected. One is a

12



convol uti on type) used in the CD As shown in Fig.

i nput, synbol
out put (data
the 10
group of del
C2 parity Q
Reed Sol onon
but al so the
from

codi ng of a

s of 148 bytes are supplied to a Cl1 encoder 41.

11,
An

symbol s of 148 bytes and Cl parity P of 8 bytes) of

Cl encoder 41 is supplied to a C2 encoder 43 through a
ay circuits 42 for interleave. In the C2 encode
of

o586t OF nSERuEtu2e Teatt einf Gurray sERREETnar BRAGH iy

r 43, a
156, 15]
edata

3t of 9 & Roft’ §atd, C8 ded; cLhg pgﬁ' rgE's fed back
RE 8r Ch3mPH Bk PREEAGRP SR 1Y

enco enco

[170, 162, Reed Sol onbn~co 170

(consi sting OfThEeodﬁbé QE 448ector structure (called a 2-kbyte

5

10

15

20

25

sector) which is formed by the data obtained by
decoding the CD-ROM data and in which 2 kbytes are se
to a unit.

Which one of the two sector structures is
selected is determined in consideration of a

réliability, a significance, a recording capacity, or

a group
of del ay CIrCUbb§ré8eloﬁheaaE0n9 P59§t91a§acedﬁérﬁ%y) is prese%%Eaﬁ”B a

byt es

t

a

mode of the data. To raise the reliability of the data

or when the significance of the data is high, the CD-
ROM data is sector segmented into the CD-ROM sectors.

For example, when the CD-ROM data is data of computer

software, the CD-ROM data is sector segmented into CD-

ROM sectors. When a high reliability of the data is
not so required or to increase the recording capacity
the CD-ROM data is sector segmented into 2-kbyte
sectors. In case of the image data or music data,
after the data was reproduced, it can be also
interpolated. Therefore, a high reliability of the
data is not so necessary.

A data structure of fhe 2-kbyte sectér will

now be described. As shown in Fig. 6A, a data sync (

4

4
bytes) and a header (16 bytes) are added to the user
data of 2,048 (= 2k) bytes in one sector of the CD-ROM

data and an error detection code EDC (4 bytes) to

13



20. bytes, the Cl1 parity of 8 bytes, and the C2 parity of 14
bytes) fromthe Cl encoder 41 are extracted as _ out put synbol.s

t hrough an arrangenent changing circuit 44 incl uding a del ay
circuit. The output synbols are “supplied to the digital nodul ating
circuit. An 25 interleave length (also referred to as a restriction

| ength of inter|eave or a depth of interleave) of t oubl e
codi ng of the 6%%@& Qﬁwﬁ%ﬁﬁ?9Q§sﬂﬁ aRpergs of'eddbrs is added!

24 Therefore, a length of one sector is equal to 2,072
bytes. The sector having the data structure shown in
Fig. 6A is celled a 2-kbyte sector.
5 Fig. 6B shows the data of the header in more
detail. That is, the header is constructed by: 2 bytes
e .of the error detection code (specifically, CRC) for the
header; 1 byte of managemeﬁt-information CGMS to manage
a permission or an inhibition of the copy; 1 byte of a
10 layer which discriminates a single-layer disc and a |
multi-layer disc and shows the number of layers
included in the disc and the number of the layer in
which data has been recorded; 4 bytes of an address:;
-and 8 bytes of auxiliary data. As necessary, a sector
15 ID signal to identify the sector structure (2-kbyte
sector or CD-ROM sector) is inserted into the auxiliary
data.
As mentioned above, in the CD-ROM data, since
a length of 2,352 bytes is set to one sector, a data
20 sync (4 bytes) and a header (12 bytes) are added to
those 2,352 bytes as shown in Fig. 7A. Therefore, a
length of one sector is egqual to 2,368 bytes. As
enlargedly shown in Fig. 7B, the header is conétructed
by a CRC (2 bytes), copy management information CGMS, a
25 layer, an address, and auxiliary data (4 bytes). The
header in Fig. 7B has substantially the same

information as the header shown in Fig. 6B except that

14



frames (frame indicates a length of Cl code series and denotes two

frames of the transm ssion frane) in correspondence to the nmaxi num
del ay amount by the del ay circuit. 5 Processes of
a decoder corresponding to the encoder shown in Fig. 11 will now
be described with reference to Fig. 12. Fig. 12 is a bl ock diagram

showi ng processes of the decoder,_qf the err orrﬁﬁ}ion code

provi ded in thEhFe5FBH§@;Pgnaﬂﬁééé§§Wn&ath%g ?hqatrcuﬁfs “O%| nput synbol s
(170 Dytee) I 918 f9hal seceor, o THRIMHANAHD BIUCUS! cand gpipched o 2
R e
_is equal to 2,368 bytes, as shown in Fig. 8, a format
5 in which an error detéction code (EDC) of 4 bytes is
added can be also used.

The féregoing formats of the 2-kbyte sector
and CD-ROM sector are shown as an example. There are
various values of the number o0f bytes of the sector

10 size, data sync, and header. It is also possible to
use a construction in which no data sync is added.

Further, although the data of 2 kbytes is
included in one sector, data of the number of bytes
that is integer times as largé as 128 bytes or 512

15 bytes can be also included in the sector. For example,
it is also péssible to specify a sector structure
including data of (512 x 2) = 1,024 (= 1lk) bytes and to
divide the user data of the CD-ROM data into two 1-
kbyte sectors and to record thém.

20 As mentioned above, the length of one sector
of the 2-kbyte sector and the length of the CD-ROM
sector are different and there is no relation of an
integer ratio between them. According to the
embodiment of the invention, now assuming that those

25 sector sizes are set to A and B, blocks of sizes which
satisfy a relation between nA and mB (n and m are'

integers; n # m, n > m) are specified. The data is

15



15. 44 of the encoder. The Cl decoder 52 perforns a decodi ng

of a:[170, 162, 9] Reed Sol onon code. An out put of the
Cl decoder 52 is supplied to a C2 decoder 54 through a group of
delay circuits 53. The C2 decoder 54 perfornms a decoding of a
[170,.156, 20 15] Reed Sol onon code. Further, a decodi ng output of
the C2 decoder 54 .is supplie a Cl decoder gh _a_group
of del ay circhF§°§§ FeﬁépgpgﬁpeéPQmEly' acceseﬁggupnsﬁnbgpgﬂ pnixs pytes
whi ch were errgr corrected by the processes of the Cl decoding, C2
decodi ng, and : Cl decoding as nentioned above are extracted.

SEerty S w2 R A bare, RO e
' bytes and B = 2,368 bytes, n = 8 and m = 7 are
5 selected. Therefore, the block sizes are as follows.
2,072 x 8 =2,368 x 7 = 16,576 bytes
The common block size can be specified.
As a data structure of one block in this
case, a two-dimensional arrangement of (148 x 112 =
10 16,576 bytes) is specified as shown in Fig. 9. By
applying the error correction code to the 2-dimensional
arrangement, an error correctinglability can be raised.
As an error correction code, a coding of a first error
correction code (referred to as a Cl code) is executed
15 to 162 bytes in the vertical direction (each column)
and a Cl parity of 8 bytes is formed. A coding of a
second error correction code (referred to as a C2lcode)
‘is performed to 156 bytes in the oblique direction and
a C2 parity of 14 bytes is added. Those error
20 correction codings are a double coding of a convolutién
type.
As errof correction codes other than those
codes, it is also possible to use a product code, a
double coding of a block completion type, an LDC (Long
25 Distance Code), or the like. A coding by a simple
error detection code can be also performed.

A case of integrating two sectors of

16



with reference to Figs. 13A to 13C. As nentioned above, the 2-kbyte

sector (2072 bytes) is divided every 148 data (refer to Fig. 10A).
The doubl e codi ng of the - convolution type is carried out to the
data (refer to 5 Fig. 9). The parity P of 8 bytes and the parity Q
of - 14 bytes are added. Therefore, (148 + 22 = 170) data

mbol f The_dat a_symbol j Vi i nt . . 85 |
Thia symol s. THEFSRRCHE S Lgsbora e brock of The ighe o178 ok 5915

1,360) channel Bits BY ed0:11y 914 ahedmdHRt 08 SRS Lo (5055 SXFER
and 10B. .Fig. 10A shows processes regarding the sector
of 2,072 bytes shown in Figs. 6A and 6B . One sector

5 | is divided in the R/W difection every 148 bytes,
thereby forming a two-dimensional arrangement of (148 x
14) = 2,072 bytes. Therefore, as for one sector of the
~above arranéement, a data structure in which eight
sectors are included in one block and one block is

10 formed by eight sectors is formed.

Fig. 10B shows processes regarding the Sector
of 2,368 bytes shown in Figs. 7A and 7B. One sector is
divided in the R/W direction every 148 bytes and a 2-
dimensional arrangement of (148 x 16) = 2,368 bytes is

15 formed. Therefore, as for one sector of the.above
arrangement, a data structure in which seven sectors
are included in one block and one block is constructed
by sevén sectors is formed.

Returning to Fig. 1, a recording/reproducing

20 " circuit of the embodiment of the invention will now be
described. Digital data received by the interface 1 is
supplied from the interface 1 to a CD-ROM sector
segmenting circuit 4 and a CD-ROM deéoder 5 through a
switching circuit 3. The sector segmenting circuit 4

25 is connected to one output terminal HR of the switching
circuit 3 and the decoder 5 is connected to another

output terminal HC. A decoding output of the CD-ROM

17



nDduIation). | In a sync adding circuit provided after the

digital nodulating circuit, a sector sync S3 or a Cl sync S2 of 32
channel bits is added to nodul ation data 15 synbol s of the forner
hal f. Thus, data of one transm ssion frame of (1,360 + 32 = 1, 392
channel bits) I s constructed. An additional sync S1 of 32 channe

b L 19,2000 ho,mngy! 211 0n 0ot Y00 3 9 yblee] BbLSr segpensitf o0 one

transni ssi on ff§ S Y Fig.

13A, (14 x 2 =c§8é ‘'t 6 transm ssion frames construct recordi ng data of
2- kbyte § B%Br.‘ln pl ace of the Cl1 sync S2, the sector sync S3

}faﬁgged to the head trapgphSgkoRnkr 8EBLBF0REgHBAL28g circuithl angAgssi on

6 divides the received digital data every sector, adds

5 a sector sync and a header, and executes an error
detection coding. Namely, the sector segmenting
circuit 4 converts the received data into a CD-ROM
sector structure of a size of 2,368 bytes as shown in
Fig. 7A. The sectdr segmenting circuit 6 converts the

10 received data into a 2-kbyte sector structure of a size
of 2,072 bytes as shown in Fig. 6A. The CD-ROM decoder
5 performs an error correction to one sector of the CD-
ROM data and generates 2 kbytes of the user data after
completion of the error correction. The sector

15 segmenting circuit 4 has a construction sﬁch that one
sector of the CD-ROM data is converted as it is into
the CD-ROM sector without performing the error
correction or a construction such that the received CD—
ROM data is once decoded by the error correction code

20 of the CD-ROM and is again converted into a data
structure of the CD-ROM in a manner similar to the CD-
ROM decoder 5. . In order to further raise a reliability
of the data, processes for decoding and coding the data
of the CD-ROM are prefefable. The details are

25 disclosed in the specification of U.S.P. No. 33,462
issued again in the U.S.A. (JP-B-7-101543).

The switching circuit 3 is controlled by a

18



25 | Recordi ng data corresponding to one sector of t he

CD- ROM sector is shown in Fig. 13B. The recording " data of one
sector is constructed by (16 x 2 = 32)

26 transm ssi on franes of the same format as that of the
reco?dlng data of 2-kbyte sector nentloned above. In the sync

S8, Lo B SRRt B Y ey hucheq srom £ IHGANE T, °

franes. connected to the interface 1. The interface 1 receives
an instruction command which is supplied from the host
computer 16 together with the CD-ROM data. As another.

5 method of generating instruction information, there is
an operation by the user on a keyboérd 14. As still
another method of generating the instruction
information, the instruction information can be also
formed in accordance with the presence or absence of

10 errors of the received data. That is, it is also
possible to construct such that the received data is
once supplied to the CD-ROM decoder and in accordance
with a result of the error correction in the CD-ROM
decoder, when there are errors, the CD—ROM sector

15 segmentation is performed and when there is no error,
the 2-kbyte sector Segmentation is performed. Further,
as necessary, a control signal to control the switching
circuit 3 is supplied to the sector segmenting circuits
4 and 6 and the control signal is inserted as a part

20 of, for example, the auxiliary data into the header 6f
each sector.

A selected one of the output data of the

sector segmenting circuits 4 and 6 is supplied td a
block segmenting circuit 7. As shown in Figs. 10A and

25 10B, the block segmenting circuit 7 constructs a block
(16,576 bytes) consisting of 7 sectors (in case of the

CD-ROM sector) or 8 sectors (in case of the 2-kbyte

19



One net hod of adding the block sync on a - block unit basis is,
further, shown in Fig. 13C. As nment i oned above, one block is
constructed by eight 2- kbyte sectors or. seven CD-ROM sectors. In
the sync 10 adding circuit, therefore, with respect to the head
transm ssion frame of the head sector in one block, a bl ock sync S5

|5 added in pl%%%t%& t? e%%&&%%ﬁ%ﬂ&%ﬁ%% §éhthe s%%t%%‘sé%éf%% % head

transm ssion frame o ot her tor, "the SeCtor sync or 4 is

added.  The bl oglhoulBed stianP RIS LS RsEd Jndependanl, of the

sect or S _ ( above, since S3 and $4
are Pr @Raredtd%Sns elder oY R ry! Bl @G0 shichs dat Q',ngy 9. A o

setting those sector syncs into different bit patterns,
controller 13 gives a signal to instruct a sector size
5 to the block segmenting circuit 7. The error
correction code differs from the error correction code
which has inherently been allocated to the CD—ROM data.
Data from the block segmenting circuit 7 is

supplied to a recording processing circuit 8. The

10 recording processing circuit 8 executes processes such
as error correction coding, digital modulation,
addition of a sync signal (frame sync), and the like.
In order to enable the structure of the sector to be
identified in accordance with a pattern of the sync

15 signal which is added, a signal to instruct the sector
structure is supplied from the controller 3 to the
recording pfdcessing circuit 8.

Recording data from the recording processing

circuit 8 is supplied to an optiéal pickup 10 through a

20 driver 9 and is recorded onto the optical disc 2. The
recording is performed by a magnetooptic recording or a
phase change. The optical disc 2 is rotated by a
spindle motor 11 at a CLV (constant linear wvelocity) or
CAV (constant angular velocity). The minimum unit of

25 the data which is recorded/reproduced by the optical
pickup 10 is set to one sector mentioned above.

The reproduction data which is read out by

20



20 the controller 13 can identify the sector structure from an

out put of the sync detecting circuit 29 (refer to Fig. 1). The
sector structure can be also identified on a block unit basis by
the bit pattern of t he bl ock sync S5 in place of the sector sync.

25 - _ According to the enbodi nent of the invention

ment i oned abov whe @uw ta Is_receive and a hi gh
reliability isY&q& 3&8 &gtg%|§ss§8p8 ied"to"a"detecting .

27 | c1rcu1%FQWEQE%ﬂu%in% gg'%gwéﬁiﬁk?ﬁeﬁedat@%Lg%ﬁ%d%ié'?Béj}F«}”

clock extraction, and the like. An output of the
detecting circuit 21 is supplied to a reproduction

5 processing circuit 22. A fbcusing servo, a tracking'
servo, a control of a feeding operation (seek), a
control of a laser power upon recording, and the like
of the optical pickup are executed on the basis of the
output of the optical pickup 10.

10 The reproduction processing circuit 22 is
Iconstructed by a sync separating circuit, a digital
demodulating circuit, an error correcting circuit, and
the like. The reproduction data from the detecting
circuit 21 is supplied to the sync separating'circuit

15 and the frame sync is separated. A clock signal
synchronized with the reproduction data is formed from
the separated frame sync. The digital demodulating
circuit executes processes opposite to those of the
digital modulating circuit. Data in which one symbol

20 is returned to one byte is generated from-the
demodulating circuit. Output data of the digital
demodulating circuit is supplied to the error
correcting circuit and an error correction of the
reproduction data is executed by the error correcting

25 circuit.

A block desegmenting circuit 23 is Connectéd

to the reproduction processing circuit 22. In the

21



sec;of is recorded onto the optical disc 2 and
opti-cal disc 2. Wen inportance is )

attached to the recording

reproduced fromthe

capacity rather than the 5 reliability, the received CO-ROM data is

sector

recof.di ng/ reproducti on are executed. In any of the above cases,
data which is

format of the

oper ati ons

Fig. 2 shows a Constructio

anot her enbodi @gRt.efkion code oFN@nNBEREKON s DeiFoTined ! | Thd BHldJKANGE
bl ock segnenting circuit 7 to the optical pickup 10 of

fromthe

10

15

20

25

15

segnented as a 2-kbyte sector and the

' d/ d . . ' .
SEBN SCLBUHRLIEE, c1rrye 2, OB KRG bRAIBEC dbies

reproducing

t he

dividegagv%?xcgpggidaﬁﬁtQ % 2o .%%eﬁﬂéjéiﬁ§% reliability.

recordi ng/ repro

desegmenting circuit 23 executes processes opposite to
the processes of the block segmenting circuit 7 on the
recording side. The block desegmenting circuit 23
outputs the data of the sector structure{

The output data of the block desegmenting
circuit 23 is distributed to output terminals HR and HC
by a switching circuit 24, respectively. A CD-ROM
sector desegmenting circuit 25 is connected to the
output terminal HR. A 2-kbyte sector desegmenting
circuit 26 is connected to the output terminal HC. A
CD-ROM encodér 27 is connected to the sector
desegmentihg circuit 26. Output data of the CD-ROM
sector desegmenting circuit 25 or output data of the
CD-ROM encoder 27 is supplied to the interface 1.

A sync detecting circuit 29 is connected in
conjunction with the reproduction processing circuit
22. When the sectoi structure is identified by the
sync pattern, the sync detecting circuit 29 generates a
sector discrimination signal in correspondence to the
pattern of the separated sync. The sector
discrimination signal is supplied to fhe controller 13.
A signal to control the block desegmenting circuif 23
and a signal to control the switching circuit 24 are

generated from the controller 13. Those control

22

I ng system of



t he recordi ng system and a construction in a range from
optical pickup 10 to the bl ock desegnenting circuit

the -
23 of the

reproduci ng systemare the sane as those of _ t he foregoing
enbodi ment. Therefore, their 20 descriptions are omtted.
digital data

Accordi ng to anot her enbodi nent of the I nventi on,

di vided every 2 kbytes is upplied tq the inter e 1. The i nput
data is Slgﬂglasllsr iR e ta&s[%efsqrg'ﬁ)erd o & q%?rﬁf'q-l@{)a%t%e swi t chi ng

25 circui

termnal HR t hétn?)sitg @&%&Rgc\ﬂ?'%;%g&i ?V;rﬁ)%qa} 5130 gsol?pgpelciteecg ¢ éhgﬁe tianc‘—heeraf AT the

high reliability.q; PR M PR3 command. Further,

the

controller 13 can also generate instruction information

5 on the basis of the operation of the user in the

keyboard 14.

The CD~ROM sector desegmenting circuit 25

separates and outputs the CD-ROM data of 2,352 bytes

from the CD-ROM sector shown in Fig. 7A.

If a high

10 reliability is requested, after the CD-ROM data was

separated, an error correction is performed by the CD-

ROM decoder and the CD-ROM data is formed by the CD-ROM

encoder.

The'2-kbyte sector desegmenting circuit 26

15 separates the data of 2,048 bytes from the 2-kbyte

sector shown in Fig. 6A. The CD-ROM encoder 27 uses

the data of 2,048 bytes from the sector desegmenting

circuit 26 as user data and forms the CD-ROM data

(refer to Fig. 4) in mode 1 or the CD-ROM data (refer.

20 to Fig. 5) in mode 2 « form 1. The reproduction data

converted into the CD-ROM data as mentioned above is

transferred to the host computer 16 through the

interface 1.

An example of the error correction code which

25 is used in the recording processing circuit 8 and

reproduction processing circuit 22 will now be

described. Fig. 11 is a block diagram showing

23
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segnenting circuit 4 is connected to the encoder 12. The 2-kbyte

sect-or segnmenting circuit 6 is connected to the termnal HC that is
sel ected in case of increasing the recording capacity. 5

The CD-ROM encoder 12 forns the CD-ROM data of the format of node
1 or-node 2 [err] forn11 in which 2 kbytes of the input data are

set to the user data.

supplied to tH%ergsses "for c?&kPgee%pEBEgéﬁ%ﬁﬁlng g%?%u?ﬁ ggéﬁé%h£§f>FK)w
sector 10 15 SPOWEo LR By 4A LRchQEF®ds thBCefrBYEErFEELPEn code

provided in the recording procéssing circuit 8. The
error correction code is similar to a Cross Interleave

5 Reed Solomon code (example of double coding of the
convolution type) used in the CD.

As shown in Fig. 11, input symbols of 148
bytes are supplied to a Cl encoder 41. An output (data
symbols of 148 bytes and Cl parity P of 8 bytesi of the

10 Cl encoder 41 is supplied to a C2 encoder 43 through a
| group of deiay circuits 42 for interleave. In the C2
encoder 43, a C2 parity Q of 14 bytes is formed by the
coding of a [170, 156, 151 Reed Solomon code. In the
Cl encoder 41, since not only the data but also the C2
15 parity Q are Cl coded, the C2 parity Q is fed back from
the C2 encoder 43 to the Cl encoder 41 through a group
of delay circuits 42a. Therefore, the Cl1l encoder 41
performs a coding of a [170, 162, 9] Reed Solomon code.

170 bytes (consisting of the data of 148

20 bytes, the Cl parity of 8 bytes, and the C2 parity of
14 bytes) from the Cl encoder 41 are extracted as
output symbols through an arrangement changing circuit
44 including a.delay circuit. The output symbols are
supplied to the digital modulating circuit. An

25 interleave length (also referred to as a restriction
length of interleave or a depth of interleave) of the

double coding of the convolution type is set to 170

24



segnenfing circuit 6 fornms a 2-kbyte sector shown in Fig. 6A. The

data-converted into the structure of the CD- ROM sector or 2-kbyte
sector is supplied to the bl ock segnenting circuit 7. 15

The switching circuit 24 which is connected to the bl ock '
desegnenting circuit 23 is controlled by a control signal fromthe

controller 13 i circuit on

I th i t chi
t he recT)rdl ng £rdinds’ f%%e RS 5 i{ﬁféqotrié%i SaA‘fct Cch%%t SF1%° t% .
t 20
sgrcropadesegrren%l nag}%cs?rtcv{'é]?f%ﬁéﬁ gtl%) #ﬂ n%[ élmrp%lﬁ&e esegrrentl ng
circuit 26 is %Fé%ﬁ&&éhééeté eEHE '}ﬁ’dxiﬂ%m del &}azﬁguﬂth% FVAENEay

circuit 24. On the recording sid ROM sector desegnentlng

circuit 25 and GG .

5 Processes of a decoder corresponding to the
encoder shown in Fig. 11 will now be described with
reference to Fig. 12._ Fig. 12 is a block diagram
showing processes of the decoder of the error
correction code provided in the reproduction processing.

10 circuit 22. Input symbols (170 bytes) from the digital
demodulating circuit aré suppliéd to a Cl decoder 2
through an arrangement changing circuit 51. The
arrangement changing circuit 51 executes processes
opposite to those of the arrangement changing circuit

15 44 of the encoder. The Cl decoder 52 performs a
decoding of a [170, 162, 9] Reed Solomon code.

An output of the Cl decoder 52 is supplied to
a C2 decoder 54 through a group of delay circuits 53.
The C2 decoder 54 performs a decoding of a [170, 156,

20 15] Reed Solomon code. Further, a decoding output of
the C2 decoder 54 is supplied to a Cl decoder 56
through a group of delay circuits 55 for deinterleave.
Output symbols of 148 bytes which were error corrected
by the processes of the Cl decoding, C2 decoding, and

25 Cl decoding as mentioned above are extracted.

Recording data which is outputted from the

recording processing circuit 8 will now be described

25



255 " decoder 28 are provi ded in correspondence to that the

CD- RGM encoder 12 and CD- ROM sector segnenting circuit 4 are
provi ded. The 2-kbyte sector desegnenting
29 circuit 26 is provided in correspondence to the 2-kbyte

sect or segnenting circuit 6 on the recording side.
Accordi ng to anot her_epbodi nen vention nﬁntio ed above,

g og.the '
when the data of*tRe"2tkbyRE® ¥° lgﬁni}3%st?eééEVed AntePH&RFGh
reliability is 35898§t€ﬂe 2-kbyte Qé&@ért?509§tﬁy@@§)cggegibgﬁgdtgsegg'ROM

data, it is
148 data (refer to Fig. 10A). The double coding of the
convolution type is carried out to the data (refer to |

5 Fig. 9). The parity P of 8 bytes and the parity Q of

14 bytes are added. Therefore, (148 + 22 = 170) data
symbols are formed. The data symbols are divided into
85 equal data symbols. The 85 data symbols are
converted into (85 x 16 = i,360) channel bits by a

10 digital modulating circuit (for example, 8-16
modulation).

In a sync adding circuit provided after the
digital modulating circuit, a sector sync S3 or a Cl
sync S2 of 32 channel bits is added to modulation data

15 symbols of the former half. Thus, dgta of one
transmission frame of (1,360 + 32 = 1,392 channel bits)
is constructed. An additional sync S1 of 32 channel
bits is added to modulation data symbols.of the latter
half and one transmission frame is similarly

20 constructed. As shown in Fig. 13A, (14 x 2 = 28)
transmission frames construct recording data of 2-kbyte
sector. In place of the Cl sync 852, the_secto; sync S3
is added to the head transmission frame among the 28
transmission frames.

25 Recording data corresponding to one sector of
the CD-ROM sector is shown in Fig. 13B. The recording -

data of one sector is constructed by (16 x 2 = 32)

26



sector'segnented as CD-ROM sectors, and the data of the CD- ROM

sector is recorded onto the optlcal disc 2 and IS reproduced from
the optical disc 2. On the other 10 hand, when inportance is attached
to the recording capacity rather than the reliability, the received
2- . kbyte data is sector segnented as 2- kbyte sectors and

t he recordlng/r roducti on are executed. In any t ove cases,
Lhe dore that | CPineis et EEAReEOr the San) FOERAE nes| Hhek afothS| o the
data in which 2 kQ% nner, mo Ki nds

of ecoRtTHETan SRR o BoRRket onecban merPLbRed BhoTe:
accor dance m”trEﬂQ ﬁ% %ﬁ?iﬁéyC1ﬂ%plthen? %+a?% ofB¥hQO€P' %EQ é?

enmbodi nent and anot e I'nventron ntT oh
above, it iS gector sync S4 is added to the head transmission frame

5 among those transmission frames.

One method of adding the block sync on a
block unit basis is, further, shown in Fig. 13C. Aas
mentioned above, one biock is constructed by eight 2-
kbyte sectors or seven CD-ROM sectors. In the sync

10 adding circuit, therefore, with respect to the head
transmission frame of the head sector in one block, a
block sync S5 is added in place of the sector sync 83
or S4. As for the head transmission frame of the other
sector, the sector sync S3 or S4 is added. The block

15 sync S5 can be also added independent of the sector
sync.

As mentioned above, since S3'and S4 are
prepared as sector syhcs in the recording data, by
setting those sector syncs into different bit patterns,

20 the controller 13 can identify the sector structure
from an output of the sync detecting circuit 29 (refer
to Fig. i). The sector structure can be also
identified on a block unit basis by the bit pattern of
the block sync S5 in place of the sector sync.

25 | According to the embodiment of the invention
mentioned above} when the CD—ROM data is received and a

high reliability is requested, the data is sector
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possible to cope with both of the CD-ROM data and the 2-kbyte data
as i-pput/output data. Al t hough the optical disc has been
descried above as an exanple, the invention can be simlarly 25
applied to a hard disc, a flexible disk (FD), further, a

sem conductor nenory, and a tape-shaped recording medi um

30 segmented as a cHoESHL08:52 LN§ LAYCRLES e IR EBCREM N9
sector is recorded onto the optical disc 2 and
reproduced from the optical disc 2. When importance is
attached to the recording capacity rather than the

5 reliability, the rgceived CD-ROM data is sectof
segmented as a 2-kbyte sector and the
recording/reproduction_are executed. In any of the
above cases, the data which is inputted/outputted
to/from the interface 1 has a format of the CD-ROM

10 data. Two kinds of recording/reproducing operations
can be carried out in accordance with the reliability.

Fig. 2 shows a construction of a
recording/reproducing system of another embodiment 6f
the invention. A construction in a range from the

15 block segmenting circuit 7 to the optical pickup 10 of
the recording system and a construction in a range from
the optical pickup 10 to the blbck desegmenting ciréuit
23 of the reproducing syStem are the same as those of
the foregoing embodiment. Thereforé, their

20 descriptions are omitted.

According to another embodiment of the
invention, digital data divided every 2 kbytes is
supplied to the interface 1. The input data is
distributed to the terminals HR and HC by the éwitching

-25 circuit 3. A CD-ROM encoder 12 is connected to the
terminal HR that is selected when importance is

attached to the high reliability. The CD-ROM sector
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the CD-ROM data fromthe CD-ROM drive or the data of t he 2-kbyte

unit- fromthe hard disc drive, the recordi ng process can be
switched in accordance with 5 the reliability that is required, the
recordi ng capacity that is required, or the Ilike. Therefore,
when-the digital data is recorded, a erX|b|I|ty can be provi ded.
According to the invention, any one of the a of t he 2 kbyte uni t
or the CD ROV §8CFed&ANgGe cigsyitid is C&é"n&&tﬁ?dt & tl 18ut put t ed.

s o o X 00 bt PO 4 S
the terminal HC that is selected in case of increasing
the recofding capacity. -

5 The CD-ROM encoder 12 forms the CD-ROM data
of the format of mode 1 or mode 2 o form 1 in which 2
kbytes of the input data.are set to the user data. An
output of the CD-ROM encoder 12 is supplied to the CD-
ROM sector segmenting circuit 4 and a CD-ROM sector

10 shown in Fig. 7A is formed. The 2-kbyte sector
segmenting circuit 6 forms a 2-kbyte sector shéwn ih
Fig. 6A. The data cénverted into the structure of the
CD-ROM sector or 2—kbyte.sector is supplied to the
block segmenting circuit 7.

15 The switching circuit 24 which is connected
to the block desegmenting circuit 23 is controlled by a
control signal from the controller 13 in a manner
similar to the switching circuit 3 on the recording
side. A CD-ROM decoder 28 is connected td the terminal

20 HR of the switching circuit 24 through the CD-ROM
sector desegmenting circuit 25. The 2-kbyte sector
desegmenting circuit 26 is connected to the terminal HC
of the switching circuit 24. On the recording side,
the CD-ROM sector desegmenting circuit 25 and CD-ROM

25 decoder 28 are provided in correspondence to that the
CD-ROM encoder 12 and CD-ROM sector segmenting circuit .

4 are provided. The 2-kbyte sector desegmenting
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circuit 26 is provided in.correspondence to the 2-kbyte
sector segmenting circuit 6 on the recording side.

According to another embodiment of the
invention mentioned above, when the data of the 2—kby£e
unit is received and the high reliability is requested,
after the data was coded into the CD-ROM data, it is
sector segmented as CD-ROM sectors, and the data of the
CD~-ROM sector.is recorded onto the opticél disc 2 and
is reproduced from the optical disc 2. On the éther
hand, when importance is attached to the recording
capacity rather than the reliability, the received 2-
kbyte dgta is sector segmented as 2-kbyte sectors and
the recording/reproduction are éxecuted. In any'of the
above cases, the data that is inputted/outputted |
to/from the interface 1 is the data in which 2 kbytes
are set to a unit. In this manner, two kinds of
recording/reproducing'operations can be performed in
accordance with the reliability.

By combining the embodiment and another
embodiment of the invention mentioned above, it is
possible to cope with both of the CD-ROM data and the
2-kbyte data as input/output data.

Although the optical disc has been descried
above as an example, the invention can be similarly
applied to a hard disc, a flexible disk (¥D), further,
a semiconductor memory, and a tape-shaped recording

medium.
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CLAI M5 A data recordi ng apparatus for recording ~digita
data _to a data recordi ng medium conprising: | nput neans
for receiving data to which a 5 first error correction code was
~added and instruction i nformati on; sector
segnenting nmeans for selectively executing an error correction
using said first error correction codg}to sajd |n utted data and

converting 10 sai PAGPEIF AT ot BabBecLRFPRELRG s ?8r§ E9tHRLvi ng a

predet ermi ned %hzeCD -ROM data from the CD-ROM drive or the data of

the 2-kbyte unit from the hard disc drive, the
recording process can be switched in accordance with
5 the reliability that is required, the recording
capacity that'is required, or the like. Therefore,
when the digital data is recorded, a flexibility can be
provided. According to the invention, any one of the
data of the 2-kbyte unit or the CD-ROM data can be used
10 as data that is inputted/outputted.
Many modifications and variations are
possible within the scope of the invention without

departing from the Spirit of the invention.
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codlng means for adding (a second error?P D¢ . £O0Fpection code to perform

an eryor correction to said sect of’ segnéntedeata to the data
outputted fromsaid 15 sector segnenting neans;
modwk-ating means for performng a predeternined di gi tal- nodul ation
to the data to which said second error correction code was added;
recordi ng nmeans for recording the nndul@igg 20 data to said data

MS
recording mediun, gnd , J,nMeans to h the instruction
information is g A @%d}ﬂ\ mwgﬂl dré@&ﬁc?fn egnenti ng
means so as to seTectlver adéﬁsa f Tor correctlon code to

th]ga dat? from sigi diPHatieats PHatZP record ey hesd Sulf ézﬂhﬁ!rié‘fdcjuc'f ion
I NTornatl on.

input means for receiving data to which a
information;
§§Ctoé~segmenting means for selectively.
executing'an error coriection using said first error
correction code to said inputted data.and converting
10 said data into data comprising sectors each having a '
predetermined size;
coding means for addiég(; §§gogq§§;ror}
.gorrecﬁiogggggéﬁto perform an error correction to said
sector segmented data to the data outputted from said
15 sector segmenting means;
mggglgﬁ;ng nmeans for performing a
predetermined digital modulation to the data to which
said second error correction code was added; |
recording means for recording the modulated
20 data to said data recording medium; and
means to which the instruction information is
inputted and which controls said sector segmenting
means so as to selectively add said first error
correction code to the data from said input means on
25 the baéis of said instruction information.
2. A data recording apparatus according to claim

1, characterized in that said instruction information

32
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2. A data recording apparatus according to claim 1,
characterized in that said instruction information

32 is an instruction command which is sent froma host
conput er. 3. A data recording apparatus according to claim
1, characterized in that said input nmeans includes 5 operating neans

whi ch I's oper aj gdyh03PUbcERb command whiSh! ¥St bRl PLORTR! h8Re! O S d

control nean
computer.

3. A data recording apparatus according to claim
1, characterized in that said input means includes

5 operating means which is operated to input said
instruction information to said control means.
4. ‘A data.recording apparatus according to claim
1, characterized in thét the data which is inputted to
said input means is data which was CD-ROM formatted.

10 5. A data recording apparatus according to claim
1, characterized in that said sector segmenting means
has means for converting said input data into sector
data including at least data having a size that is
integer times as large as 128 bytes.

15 6. .A data recording apparatus according:to claim
1, characterized in that said instruction information
includes information to instruct a reliability of the
data, a significance of the data, a recording capacity,-
or a kind of data format.

20 7. . A data recording apparatus according to claim
1, characterized in that said sector segmenting means
converts said input data into one of a plurality of
kinds of sectors having different sizes.

8. A data recording apparatus according to claim

25 1, characterized in that said sector segmenting means
converts into either one of a sector including said

input data and said first error correction code and a
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4, A data recording apparatus according to claim 1,

characterized in that the data which is inputted to sai d i nput
nmeans i s data which was CD-ROM formatted. 10 5. A data
répording apparatus according to clai'm 1, characterized in that
sai disector segnenting neans has nmeans for converting said input
data into sect u g | east data haV|ng a size that
S gécg?rtl%%%uggﬁ aéggbaghg ggﬁytes A data
recording appaéatus acCopdlRgat PebRlifhg apparatds EEébﬁaEﬁ? zedcigihhat
said instruction information I hcludes information fo instruct a
reliability of1}{hgharacterizédtaa @hétgghidcéééeoﬁfsébﬂeﬂﬂiﬁg fet@eor di ng
capacity, or a kind of data format. 20 : A data

recordi ng appasatissaaneaddrngntdudingmdentification 1nformat10n of
5 said sector corresponding to said instruction
information to said data.
10. A data.recording apparatus according'to claim
1, characterized in that said coding means converts the
data from said sector.segmenting means into block data

10 ~having a plurality of sectors having an equal size, .
forms said second error correction code on the basis of
said block data, and block segments the data from said
sector segmenting means togefher with said second error
correction code.

15 11. A data recording apparatus according to claim
10, characterized in that said modulating means
performs a predetermined digital modulation to said
block segmented data and adds a sync signal
corresponding to said instruction information to the

20 modulated data.

12. A data recording apparatus according to claim
1, characterized in that said sector segmenting means
executes an error correction to said input data by
using said first error correction code on the basis of

25 the control of said control means and, after that, adds
said first error correction code to said error

corrected data.
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1, characterized in that said sector segmenting neans converts

sai d_input data into one of a plurality of ki nds of sectors having
di fferent sizes. . 8. A data recordi ng apparatus according to
claim 25 -1, characterized in that said sector segnenting neans

converts into either one of a sector including said i nput data and

551 ISt errgs oo oot uonsials Milalng amperpp for recording
digital data to a data recording medium, comprising:
input means for receiving data and
instruction information from an outside;

5 sector segmenting means for selectively
adding a first error correction code to perform an
error correction to said inputted data to said data and
converting into data cbnstructed by one of a plurality
of kinds of Sectors of different sizes;

10 coding means for adding a second error
correction code to perform an error correction to said
sector segmented data to the data outputted from said
sector segmenting means;

modulating means for performing a

15 predetermined digital modulation to the data to which
said second error correction code was added;

recérding means for recording the modulated
data to said data recording medium; and
means to which said instruction information

20 is inputtéd and which cbntrols said sector segmenting
means so as to selectively add said first error
correction code to the data from said input means on
the basis of said instruction information.

14, . A data recording apparatus according to claim

25 13, characterized in that said instruction information
includes an instruction command which is sent from a

host computer.
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9. . A data recording apparatus according to claim 1,
characterized in that said sector segnenting neans adds a header

i ncluding identification information of 5 said sector corresponding to
said.instruction information to said data. 10. A data
recotdi ng apparatus according to claim 1, characterized in that

sai d coding meggs conver s thg recordin a%%gﬁr3%h§a5@c3§8E8 £890%a44ng

means into block'data 1 having ity of sectors~havi ng an equa

si ze, ﬁ@r”Eh§§hét§%§9@Q ﬁthha%Oﬁ%ﬁﬁthﬁﬁu%oﬁ%aﬁg Eﬁ%lﬁaébs of

'said block data, and block segnents the data from said ect or
-segnentlng nMeappetadehhemewnsNwhdic S&CepPerated to input gaﬁaectlon code.

15 A data recording apparatus according to claim
instruction information to said control means.

5 16. A data recording apparatus according to claim
13, characterized in that the data which is inputted to
said input means is at least data having a data size
that is integer times és large as 128 bytes.

17. A data recording apparatus'according to claim
10 13, characterized in that said sector segmenting means
has means for converting said input data into sector
data including at least data having a size that is
integer times as largelas 128 bytes.
18. A data recording apparatus according to claim
15 17, characterized in that said sector éegmenting means
further has CD-ROM sector segmenting meané for
converting said input data into sector data including
at least data which was CD—ROM formatted.
19. | A data recording apparatus according to claim
20 13, characterized in that said instruction informatién
includes information to instruct a reliability of the
data, a significance of the data, a recording capacity,
or a kind of data format.
20. A data recording apparatus according to claim
25 13, characterized in that said sector segmenting means
~converts into either one of a sector including'said

input data and said first error correction code and a
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10, characterized in that said nodul ati ng neans perfornms a :
predeterm ned digital nodulation to said bl ock segnented data and

adds a sync signal corresponding to said instruction information
to the 20 nodul at ed dat a. 12. A data recordi ng appar at us
accokding to claim 1, characterized in that said sector segnenting
nmeans t o] ti;ogp_to said i nput data by

‘using said f.rs§é§§?o?38§€?§%§.éﬂf§ éggoﬁgpﬁé basis of 25 t he control

of said controhpqmeans ang, daéaeieaaealng §garatus acé@kdlﬁbrEE 81590

correction code to said error cted data
34 _ 13, characterized in that said sector segmenting means

adds a header including identification information of

5 said sector éorresponding to said instruction
information to said data.
22. A data recording apparatus according-to claim
13, characterized in that said coding means converts
the data from said sector segmenting means into block

10 data having a plurality of sectors having an equal
size, forms said second error correction code on the
basis of said block data, and block segments the data
from said sector segmenting means together with said
second error correction code.

15 23. A data recording apparatus according to claim
22, characterized in that said modulating means
performs a predetermined digital modulation to said
block segmented data and adds a sync éignal
corresponding to said instruction information to the

20 modulated data.

24, A data reproducing apparatus for reproducing
data from a data recording medium on which
predetermined data has been converted into data of a
plurality of kinds of sector structures and recorded on

25 the basis of instruction information, comprising:

means for reproducing said data from said

data recording medium;
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13. A data recording apparatus for recording digital data to a

data recording medi um conprising: | nput neans for

recei ving data and instruction information froman outside; 5
sector segnenting neans for selectively adding a first error
gorrectlon goge to perform an error correction to said inputted
ata to sai ata and vert] in d ruct ne of a
plurality of klng m8gui§§%ggshbgn .?@grgﬁﬁfggggég“% §Qd@£di

codi ng means fQEmngigglanSESOlearEgbroduced daearection code to perform
an error correction 0 sal

correcting means for performing an error
correction by using a first error correction code
5 included in the data to the demodulated data;
means for desegmenting the data from said
correcting means every sector and outputting;
means for'defecting identification
information corresponding to said instruction
10 information from the data reproduced by said
reproducing means; and
means for controlling said output means so as
to desegment one of the data having said plurality of
kinds of sector structures into data having a
15 predetermined size on the basis of said detected
identification information.
25. A data reproducing apparatus according to
claim 24, characterized in that said instruction
information is an instruction command which is sent
20 from a host computer.
26. A data reproducing apparatus according to
claim 24, characterized in that said output means has
means for desegmenting the data from said correcting
means into at least data having a size that is integer
25 times as large as 128 bytes.
27. A data reproducing apparatus according to

claim 26, characterized in that said output means
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sector segnented data to the data outputted from said sect or

segnegnti ng neans; nodul ating neans for performng a 15
predeterm ned digital nodulation to the data to which sai d second
error correction code was added,; recordi ng neans for
recordi ng the nodul at ed data to said data recording medium and

Teans Lo whi oh ARLEhADSIHLD Ak TQLIBL | e flencing! AelABUELEd and uhi ch

controls said segnen to Se I'vely add

said first errgjes egment%lné:q{ &C&é@c{‘ £048 48 &héoﬂﬁéétiﬁ[j’”hééﬁg iHEHt rreags

on the basi's said I nstruction I nfornation.
data recordi ng P Ped a8 1 SAREL Qe W s CEBLlROM 2Pormattdd. charact er| zed in

that said instruction information

28. A data reproducing apparatus according to

5 claim 24, characteriéed in that said instruction
information includes information to instruct a
reliability of the data, a significance of the‘data, a
recording capacity, or a kind of data format.
29. A data reproducing apparatus according to

10 claim 24, characterized in that when a second erfor
correction.code different from said first error
correction code has been added to the data from said
correcting means, said output means further executes an
error correction by using said second error correction

15 code.

| 30. A data reproducing apparatus according to

claim 29, characterized in that the identification
information which is detected by said defecting means
is information indicative of a sector size of the data

20 recorded on said data recording medium or indicating
whether said second error correction code has been
added or not.
31. A daté reproducing apparatus according to claim
24, characterized in that said detecting means detects

25 a sync signal for said demodulating means as
identification information corresponding to said

instruction information from said input
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i pcl udes an instructi on conmand which is sent froma host

conput er. . 35 15.
A ddta recordi ng apparatus according to claim 13, characterized in
that said input nmeans includes : operating neans which is operated to
i npyt said instruction information to said control nmeans. 5
16. A d?t% recordi ng apparatus according to claim 13,
characterized PR fhat the data which is i nputted to

32. A data recording method of recording digital

data onto a data recording medium, comprising the steps
of:
5 ' receiving data and instruction information
from an outside;
selectively adding a first error correction
code to perform an errbr correction to the received
data to said data and_convérting into data constructed

10 by one of a plurality of kinds of sectors of different

sizes; |
adding a second error correction code to
perform an error correction to said sector segmented
data to said sector segmented data;

15 performing a predetermined digital modulation
to the data to which said second error correction code’
was added;

recording the modulated data onto said data
recording medium; and

20 | receiving said instruction information and
selectively adding said first error correction code to
the data from said input means on the basis of said
instruction information.

33. A data recording'method according to claim

25 32, charactérized in that said instruction informatiﬁn
is an instruction command which is sent from a host

computer.
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said input nmeans is at |east data having a data size that is
integer .times as large as 128 bytes. 17. A data recording
apparatus according to claim 10 13, characterized in that said sector
segnment i ng neans has nmeans for converting said input data into

sect of data including at |east data having a size that is

Integer times =y | arge asp lc’r)aa:%géeec%rdjﬁg m%tﬁlt?d accordcf_ﬁflxqcia’%cﬁac%fé:ﬁﬁdi ng

apparatus according to claim characterize sald sector

segmenting neansy, charactd 38N {0 SN é”wﬁfgﬂm¥§ifﬁbal for

converting said I'nput data into sector data I ncluding east

data which was RN BuBdis.is data havihg at 1dadtata dHEPrslizy -
apparatus according to claim 20 13, characterized in that said
i nstruction i nfga@tioninteger times as large as 128 bytes.
5 ° 35. A data recording method according to claim
32, characterized in that said converting step includes
a step of converting . said input data into sectbr data
including_at least daté having a size that is integer
times as large as 128 bytes.
10 36. A data recording method according to claim
35, characterized in that said converting step includes
a step of converting said input data into sector data
including at least data which was CD-ROM formatted.
37. A data recording'method according to claim
15 32, characterized in that said instruction information
includes information to instruct a reliability of the
data, a significance of the data, a recording capacity,’
or a kind of data format.
38. A data recording method according to claim
20 32, characterized in that said converting step includes
a step of converting into either one of a sector
including said input data and said first error
correction code and a sector including only the data.
39. A data recording method according to cléim
25 32, characterized in that said converting step includes
a step of adding a header.including the identification

information of said sector corresponding to said
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includes information to instruct a reliability of the data, a

signi ficance of the data, a recording capacity, or a kind of data
f or nht . 20. A data recording apparatus according to claim
25 13, characterized in that said sector segmenting neans

~converts into either one of a sector including said I nput data and
said first error eort ction _code g & d

3 S€RLEEEbR, TpRoratRgnoRPy S data: 21 A

data recordlng4apparatusAaagggdegoEBlﬁbahghhod according to claim -

32, characterized in that said adding step includes a
step of converting said.data of every said sector into

5 "~ block data having a plurality of sectors having an
equal size, forming said second error correction code
on the basis of the block data, and block segménting
the data from said sector segmenting means together
with said second error correction code.

10 41. A data recording method according to claim
40, characterized in that said modulating step includes
a step of performing a predetermined digital modulation
to said data which was block segmented and adding a
sync signal corresponding to said instruction

15 information to the modulated data.
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13, characterized in that said sector segnenti ng neans adds a

header including identification information of 5 sai d sector
corresponding to said instruction _ information to said data.
22. A data recording apparatus according to claim 13,
‘characterized in that _said codi ng neans converts the data from
sai d sector segnentinf] neans into block 10 data having a plurality of
sectors having an equfl size, forms said second error correction
code on the JaspFs—qf said bl ock data, and bl ock segnents the data
fromsaid sector segrgFH & (rgans together with said second error
correction code. 15 23. A data recordi ng apparatus according to
claim 22,°Fh- CT¢rized in that said nmodul ating means
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performs a predetermned digital nodulation to said bl ock

segnent ed data and adds a sync signal corresponding to said
instruction information to the 20 modul at ed data.- 24.
‘dat a reproduci ng apparatus for reproducing data froma data
recor di ng medi um on whi ch predeterm ned data has been converted
into data of a plurality of kinds of sector structures and
recorded on 25 he basis of instruction information, conprising:
means for reproduci ngj|say ata fromsaid data recordi ng nmedi um
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denodul ati ng neans for perfornmng a digital denodul ation to said

repr oduced dat a; correcting nmeans for performng an error
correction by using a first error correction code 5 i ncluded in the
data*to the denodul at ed dat a; nmeans for desegnenting the
datasfrom said correcting neans every sector and outputting;

means for detecting identification I nformati on corresponding to
said instruction 10 i nformation fromthe data reproduced by said

reproduci ng neans; and

Fig. 3.
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means for controlling said output neans so as to desegnent one of

the data having said plurality of ki nds of sector structures into
data having a 15 predeterm ned size on the basis of said detected
identification information. _ 25. A data reproduci ng appar at us
accerding to claim 24, characterized in that said instruction
information is an instruction command which is sent 20 froma host
conput er. 26. A data reproducing apparatus according._to
claim 24, characterized [iw {hat said outpft neafps has “mefnd fol
desegnenting the data fro@ bai d correctigg means into at|l gast
data having a size that || S |@R®ARIPY o| timps as large as 128]|bytes
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27. ) A data reproduci ng apparatus according to cl ai m 26,
characterized in that said output neans

38 further has CD- ROM sector desegmenting neans for
deseégnenting the data fromsaid correcting neans into at | east data
whi &h was CD- ROM formatt ed. 28. A data reproduci ng appar at us
according to 5 claim 24, characterized in that said instruction
information includes information to instruct a reliability of the
data, a significance of fheldata, a —_
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recording capacity, or a kind of data format.
10

r epr oduci ng apparatus according to

when a second error

cl ai m 24,
correction code different fromsaid first error

correction code has been added to the data fromsaid

means,

:usi ng said second error correction
repr oduci ng apparatus according to

the identification
is information indicative of a s

neans

recorded on said data recording nedium or indi
tode has been

second err ot

i nformati on which

sai d out put neans further executes an
code.
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29.

A dafa'

characterized in that
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added or not. 31. A data reproduci ng apparatus according to claim

24, characterized in that said detecting neans detects 25 a sync
signal for said denodul ati ng neans as : i dentification information
corresponding to said i nstruction information from said input
39 ¥ dat a. 32. A data recordi ng nethod of

recording digital
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data onto a data recording nmedium conprising the steps of: 5
recejving data and instruction information from an outsi de;
selectively adding a first error correction code to perform an
errof. correction to the received ~data to said data and converting
I nt - data constructed 10 by one of a plurality of kinds of sectors of
di fferent si zes; addi ng a second error
correction code to performan error correction to sai d sector

segnent ed data to said sector egnente
perform ng a predeterm ned digital gylon /f to the data to which
sai d second error correction code
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A data recordi ng net hod

receiving said instruction

selectively adding said first error correction

the data fromsaid i nput means on the basis of said

i nformati on.

recordi ng the nodul ated data onto said data
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32,

A data recording nethod according to claim
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|nclud|ng at | east data which was CD-ROM f or matt ed. - 37. A

datavrecordlng met hod according to claim 15 32, characterized in that
sai d/i nstruction information i ncl udes information to instruct a
rellablllty of the data, a S|gn|f|cance of the data, a recording
capacity, or a kind of data :nat A data
recordi ng nmethod according to clalm aracterlzed In that said
converting step includes T convertlng into either one of a
sector i ncl ucb-nmsmﬁeﬂsm bu E2 ﬂ]fRANQJISSIl‘JhP'F —
correction code and a or | y t d A
data recordi ng net hod ng %%- 50 Tih t hat
said converting step i|nc Jdes (Qtep addK ed i ncljudi ng
the identificationT} \\\
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informati on of said sector corresponding to said

41 instruction information to said data. 40.

A dat'a recording nethod according to claim 32, characterized in
t hat’ysai d adding step includes a . step of converting said data of
every said sector into 5 bl ock data having a plurality of sectors
havi ng an equal size, form ng said second error correction code
on the basis of the block data, and bl ock segnenting

1: INTERFACE

2: OPTICAL DISC

3,24: SWITCHING CIRCUIT

4: CD-ROM SECTOR SEGMENTING CIRCUIT
6: 2kB SECTOR SEGMENTING CIRCUIT

7: BLOCK SEGMENTING CIRCUIT

8: RECORDING PROCESSING CIRCUIT

22: REPRODUCTION PROCESSING CIRCUIT
23: BLOCK DESEGMENTING CIRCUIT
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the data fromsaid sector segnenting neans together witlﬁfsl@ﬂ“ﬁ

second error correction code. 10 41. A data recordi ng net lpa¥p
according:to claim, 40, characterized in that 'sai.d nodul ati nggtp
i ncl udes a step of perform %%%%’Gﬁ! ined digital nodul ati gEiHe
to said d ich was bl % t d Féj ' ync si gnaRMpg
corr espon?iqg')r?o said i ngg ﬁ%ﬁﬁg EOVMR & &%«T&@% dul ated =
dat a. | . _ _
(1) ERGHELSG a1 DEARES W097/68695
G11B 19/02 Al
’ %) ERAMR 199743 7 6 H (06.03.97)
- .
3 1) ERHRES PCTAP96/02344 | (81) #%EE  CN,JP,KR, SG,US, BkHi%¥F (AT, BE, CH,
R : DE, DK, ES, FI, FR, GB, GR, [E, IT, LU, MC, NL, PT, SE).
ERHER 19964E8 A 22 B (22,08:96)
o . ﬁﬁ.’éﬂltﬁiﬂ&_'
(30) WcHT—F EIPRM
HEET7/239119 .~ 19954E8 24 F (24.0895) P
(71) HEA CRRTIRLE TRTOBEERISVWT)
Y =—#R4(SONY CORPORATION)[JP/JF]
T141 FURFBRNEERNI6T B 7%35% Tokyo, (JF)
72) BRE  BXUY
75 RE/HEA CREICS>WTOX)
f H 1R —BB(SAKO, Yoichiro)[JP/JP]
SMUBBSEI(TOYAMA, Katsumi)[JP/JP]
T14) FFBBINZLRII6T 8 75H3SH
Y =—#RE4N Tokyo, (IP)
74 REA
i+t HHEMSUGIURA, Masatomo)
T170 FORMEBE N1 T B48510%
251U ¥ 4208 Tokyo, (JP)
(54)Title:  DATA RECORDING APPARATUS, AND METHOD, AND DATA REPRODUCING APPARATUS
CORFOLETE TF—IREEERITEONE, BREF— s BEER
(51) Abstract ) .l}' . 22 1-:’ l:e i
CD-ROM data is accepted by an’ interface (1). When a high . Col o 0 o L wlis
reliability s required, a switch circuit (3) selects & sectoring circuit [z ’l =iy -
(4), and the circuit (4) sectors the input dmin:ea'momi Q2
Wh rding capacity is required, i 1/ foen . ta-3 14
sa:s:dhlr)'i;:ﬁo decoder (5). After exror comrection of the CD-ROM avormavr (] e}
data is made, the user byte among them is sectored into a ZK-byte T 2 vom-as
sector. The data converted to the CD-ROM sector or the 2K-byte 2% e
sector are integrated into a block structure by a blocking ciruit (7), Ay - d g N 2L
and subjected to error cotrection mcodingandwm;‘d:laﬁonina s, P2
recording processing circuit. Sync patterns added in recording Y o .. com o
processing circuit (8) are different depending on the sector structure. e : Co-ROM sectoring
Recording data from the recording processing circuit () are recorded “ +++ 2K8 sactoring
by an optical pickup (10) on an optical disk (2). 7 ... blocking
9 « drivar
* 13 ... controller
15 ... CD-ROM drive
. '! 16 ... host computer
21 ... datector
23 ... block decomposition
2§ ... CO-ROM sector decomposition
26 ... 2KB Sector decompositien
29 ... Bync detection
(1) ... CD-ROM data
(2) ... command, instruction command




42

(567) BEM -

4Y5—72~21KCD-ROMF— S HBHNTLNB, HEM
EDERINBBETR. R/ vy FERSKCE>T. €25 LE4 2
EREN, COEBARLoT. ANF—FHCD-—ROMES 5~k
VHLEND. BRERFREVILHERSNBBETR, X1y 7

HE3ICL>T. CD-ROMFa—458&ERxh. CD-ROMFT

—5EIS-TELTHL. ZDO35D2—¥)S{ 2 2K)SA{ b2
YAtV FLTH. CD-ROMEI Y EHF2K/IA r eIyt
ENEF—SH 0y AR TR LTI Dy VHBRHRASh, &
Bic. BEAEEBSLEBNT, =5 —TEASHE. F4 S VERD
MBHFEND, BROBEBSKBVWIANEIIBS Y I7DNF—1 &

O IR Lo TRERZSOLEND, BRLEEK S HSORRT

— I BRE VI Py T 10 LoT. RFAXP 2 BBEN5,

. . WE: LTORROR

PCTREESWTANESNEIBRHEREAY 7 Vvy FME~HEPCTNREBRAETIADEERENDI=—F
AL Z7AAR=T DE E«4Y LI VEeFroasfdty PL #—FyF
AM TrizT DK Fyv—2 LC evirs”s bk 217k
AT t~zk27 EE =Zb=%¥ LK XJ5v7 RO <227
AU F-2r597 ES ARAY LR 9«{7 RU wi7HR
AZ TENSALDPX s Fl1 74¥v57F LS vy - 8D A—=Fr_,
BA #HA=7.~AYzd¥Fy FR 7§yz LT Jbr=7T SE xXV=—Fv
RE AAAkx GA ARy LU Az¥7Zrsy SG IiHH-p
BE ~<iA¥— GB A¥)R LY 2047 S1I RXRa¥Y==7
BF ZAXF-77y GE ZADT7 MC ®+3 SK zngr*7
BG TAXTT GN =7 MD %»Fﬁ;*ﬂ! SN 341
Bl =¥V GR %yv; MG =XHZIN _ SZ RUYIVF
BR 77on HU ~¥HI-— MK <¥F=T7THa—dXF ID FxFk
BY <Fp—v IE TA4A5 K #j?#ﬁﬂ TG P—=
8% g;g79t#mﬁ %% §§;;§F ﬁﬁ ;Lﬂw ¥ﬁ {Z;izgyy
$§ 7% it 187 My 3357 I A k. b

=¥—F- b
Cl o=} -ORT—1 %E‘g:T MX }Zyz VA 97254+
CM B RAA—Y KG FAXRYY NE =P=x—pn UG pHr¥
&y 18, 1 el R g3 gzlaemm
- . - = M

CZ FzyoiiB X2 ¥Rz v NZ =z D=5 F VN F4xbFi




