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Field of the Invention

The present invention relates to a data
recording/reproducing apparatus for simplifying a o
5 signal process between a particular data record medium
with a particular format and another data record medium
with another format, in particular, between a
particular data record medium with a particular sector
size and another data record medium with another sector
10 siie and a data record medium thereof.

Description of Related Art

As external storing units for use with
computers, from view points of large storage capacity
" and high speed access, optical disc drives are becdming
15 popular. CD-ROM (or CD-I' (CD interactive)) drives and
MO (magneto-optical disc) drives have been rapidly and
widely used. An MO disc is one type of erasable discs.
. In addition, an MD (mini-disc) that is an erasable type
disc has been proposed. Moreover, as a picture record
20 medium,'a DVD (digital video disc) is now under
development.
The DVD is a reproduction-only disc with the
same diameter as the diameter of the CD or a
recordable/reproducible optical disc that is an MO type
25 disc or a phase change type disc that reproduces or
records/reproduces picture information compressed

corresponding to the MPEG standard or the like. As
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As external storing units for use with computers, fraomthe view

points of |arge storage capacity and h %‘?%%%&N tical disc

drives are becomng 15  popular. CD ROM (or |¢Eer actijve)) drives

and ¢~ , MO (magneto-optical disc) drjves h Sri=ehy

w dely used. An MO disc is one type of erasable disc. In addition

an MD (mni-disc) that is an erasable type di sc has been proposed.

Moreover, as a picture record 20 medi um a DVD (digital video disc) is

now under yevel apnkhe. wavelength ofThaspyDrpysadeepradact PBA- bRfy

disc with the ?ane d#ane er.as t he_di anet er o& th%.CDt05 a

recor dabl e/ r epr odlBi BFe2BpPPEaFt iV S clERst 1PSEEASKE t YPE 9281t3lgisc or a
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i nformation conpress rrésponding to the r the
like. As process have been improved and thereby the recording

5 density has been further' improved. In the case that
the DVD is a single layer type disc, the data storage
capacity is as much as around 3.7 Gbytes. The CD and
MD were originally developed for digital audio discs.
Thereafter, these discs have been used for external

10 storadé mediums for computers. Likewise, the DVD with
nmuch larger storage capacity than the CD and MD are
expected to be used for external storage mediums for
computers.

Conventionally, individual mediums éuch as a

15 magnetic tape, a magnetic disc, a flexible disc, and
the above-described optical disc have respective
predetermined formats. 1In other words, these mediums
were developed without considering their compatibility.
The compatibility between the format of a newly

20 developed medium and the format of a conventioﬁal
medium is only logically available, not effectively.
For example, the sector size of external storage
mediums for use with computers is mainly 128 bytes x 2%
{(where i is any integer), for example, 512 bytes and

25 2,048 bytes (2 kbytes). On the other hand, the sector
size of a CD~-ROM is 2,352 bytes (when a synchronous

signal is excluded, the sector size thereocf is 2,340
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2 the wavel ength of |aser rays decreases and the nuneri cal

aperture (NA) of an objective lens increases, the digital nodul ati on
and the error correction code encoding process 5 . have been inproved and
therepy the recording density has zbeen further inproved. In the
case that the DVDis a single layer type disc, the data storage
capacity is as much as around 3.7 Goytes. The CD and MD were

ori gi nall y doyel opemhdR o it Ay AU ndis Siand ana o ndISLLALET
these discs have been used for external 3t or age medi uns 1ot

conputers. Likew sgclb@e®VDrnétbedtor size thereof is 2,336 bytes).
Thus, since the format of the external storage mediums
does not physically accord with the format of the CD-
5 ROM, it is difficult to have the compatibility between
them.

The above-described DVD can be accomplished
by a read-only disc (such as a CD), a recordable MO
disc, or a phase change type disc. The storage

10 capacity of these discs is advantageously much larger
than that of existing optical discs. When the DVD is
newly used as an external storage medium, considering
the compatibility between the format of the DVD and the
format of the CD-ROM, which has been widely used and

15 standardized in the disc size and reading method, data
can be easily exchanged between the CD-ROM and the DVD.
Thus, the same drive can be used for both the CD~ROM

and the DVD. In addition, the resources of CD-ROMs can

be effectively used.

20
B T AND F_THE INVENTION
An object of the present invention is to
provide a data recording/reproducing apparatus for
handling both a sector format with a data length of a
25 multiple of 512 bytes and another sector format with a

byte length corresponding to the CD format, a method

thereof, and a disc medium thereof.



much | arger storage capacity than the CD and MD is expected to be
used for external storage nediuns for conputers. 15

Conventional ly, individual nediums such as a magnetic tape, a
magnetic disc, a flexible disc, and thé above-descri bed optical disc
have respective predeterm ned formats. In other words, these nediuns
wer e devel oped W t hout considering their conpatibility. 20 The

conmpatibil'ity between the fargai of ,a,08W ¥rdexgl gRedent inveRBULHMENG the
format of a conventional mediumis onFy | ogi cal |l y avail abl e, not

effectively. datBEOkee%28RhE. abB8rseGLOFosi zecolrdexhernnali talonaga on
medi uns for use with conputers is nmainly 128 bytes x 2[err] (where
is 25 any i nt egedptaf eecexdnpkediuhl2cbypes samdg 2n048pbyt eeap2 for
kbytes). On the other hand, the sector size of a CDOROMis 2,352
bytes (when a syngiecerviagsifgmst detexofuwbdcht data is divided by a
5 length of a multiple of 512 bytes and second data of
which data is divided by a byte length corresponding to
a CD format, a formatting means for converting each of
the first data and the second data into a sector
format, an encoding means for error-correction-code
10 encoding output data of the formatting means, a
modulating means for digitally modulating the data that
has been error-correction-code encoded, and a recording
means for recording record data supplied from the
modulating means to the data record medium.
15 A second aspect of the present invention is a
data reproducing apparatus for reproducing data from a
data record medium, the data having been recorded on
the data record medium in such a manner that first data
divided by a length of a multiple of 512 bytes and
20 second data divided by a byte length corresponding to a
CD format are converted into respective sector formats
and that an error-correction-code encoding process and
a digital modulating process are performed for the
sector formatted data, the apparatus comprising a means
25 for reproducing the data from the data record medium, a
means for digitally demodulating the reproduced data,

decoding means for correcting an error of the



sector size thereof is 2,340 3 bytes; when both a

synchronous signal and a header are excl uded, the sector size
thereof is 2,336 bytes). Thus, since the format of the externa

st or gge madi uns does not physi @ally accord with the format of the
CD- 5 ROM it is difficult to have the conpatibility between

t hem The above-descri bed DVD can be acconpli shed

by a read-only digen¢surdtes @a€d),aadéespndabiagMieans for edtsectodnga
phase change type disc. The storage 10 capacity of these discs is

advant ageousl y nuthe| figet data and the second data from the error-
corrected data, and a means for selectively sending the
first data or the second data.

A third aspect of the present invention is a
method for recording digital data on a data record
medium, comprising the steps of receiving first data
divided by a length of a multiple of 512 bytes or
second data divided by a byte length corresponding to a
10 CD format, formatting the received data as sectors

composed of the first data or the second data, block
segmenting a plurality of sectors composed of the first
data or the second data, adding an error correction
parity to data as each of the blocks so as to encode
15 the data, digitally modulating the encoded data, and
recording the modulated data on the data record medium.
A fourth aspect of the present invention is a
disc-shaped data record medium for recording first
sectors composed of first data divided by a length of a
20 multiple of 512 bytes or second sectors composed of
second data divided by a byte length corresponding to a
CD format, an error-correction-code encoding process
and a digital modulating process having been performed
for the first sectors or the second sectors, a header
25 being added to each of the first sectors or the second
sectors, the header being used for identifying whether

the sector containing the header is the first sector or



than that of exi sting optical discs. Wwen the DVD is new y used as

an external storage nedium considering the conpatibility between
the format of the DVD and the format of the CD-ROM which has been
wi delly used and 15 standardi zed i@ the disc size and readi ng net hod,
data’ ' can be easily exchanged between the CD-ROM and t he DVD.

Thus, the sanme drive can be used for both the CD ROM and t he DVD.
In addition, the resources of CD-ROVs can be effectively used. 20
OBJECT AND SUMVARY:RSE SBEENANENT N An obj ect of the
present invention is to rovide a.data recording/repyoducin

appar atus for handIBHg* bagt%%t%cﬁ%lfm?gr P uitt aéadjé\?%gfﬁ?en(g{ P of

oy 2 eng oot PoSST B S PO LS SR LT IR ) ana
another format with a byte length corresponding to the
5 CD format {(for example, 2,352 bytes) can be handled
with physical regions. Thus, computer storage'data and
CD-ROM data can be stored on the same record medium.
These and other objects, features and
advantages of the present invention will become more
10 apparent in light of the following detailed description
of best mode embodiments thereof, as illustrated in the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Fig. 1 is a block diagram showing a structure
of a recording circuit according to an embodiment of

the present invention;

Fig. 2 is a block diagram showing a structure
of a reproducing circuit according to an embodiment of

20 the présent‘invention;
Fig. 3 is a schematic diagram for explaining

a data structure of a conventional CD;
Fig. 4 is a schematic diagram for explaining
data structures of a conventional CD-ROM;
25 Fig. 5 is a schematic diagram for explaining

a data structure of a conventional CD-I;

Figs. 6A and 6B are schematic diagrams



t hereof, and a di sc nedi umthereof. 4
A first aspect of the present invention is a data recordi ng
apparatus for recording digital data on a data record nedi um
conprii si ng an i nput means for geceiving first data of which data is
divided by a 5 | ength of a nultiple of 512 bytes and second data of
which data is divided by a byte I ength corresponding to a CD
format, a fornattigg neans_for co verEingdegch gf dre o theszgsgedata
and the second daP3°VhF® APsEEPBPLe ©f a dghd \BFrUERUERCBhi Ag? nsans et or
error-correction c@deor L0ccorafhgOLL NG OBl eh BF LhE HoedBhting means,
a nodul at I ng neans ?or gita ?y nnduﬁatlng the data that
invention;

Figs. 7A and 7B are schematic diagrams
5 showing an example of a data structure of a CD sector
according to an embodiment of the present invention;

Fig. 8 is a schematic diagram showing a data
structure of a block according to an embodiment of the
present invention;

10 Figs. 9A and 9B are schematic diagrams
showing the relation between sectors and blocks
according to an embodimént of the present invention;

Figs. 10A and 10B are schematic diagrams
showing a data structure of a 1 kbyte sector according

15 to the present invention;

Fig. 11 is a schematic diagram showing a data
structure of a block composed of 1 kbyte sectors
according to the present invention:

Figs. 12A and 12B are schematic diagrams

20 showing an example of a structure of transmission data
of one sector according to an embodiment of the present
invention;

Figs. 13A and 13B are schematic diagrams
showing another example of the structure of

25 transmission data of one sector according to an
embodiment of the present invention:

Fig. 14 is a schematic diagram showing an



has been error-correction-code encoded, and a recording means for
recording record data supplied fromthe nodul ating nmeans to the
data record nedium 15 A second aspect of the present
invention.s a data reproducing apparatus for reproducing data
froma data record nedium the data having been recorded on

the data record nediumin such a manner that first data di vi ded by
a length of a nultiple of 512 bytes and 20 second data divided by a
byte I ength corresptBPhy ©6 & Structure cpffdpkat tarRSBORTEPREL | PRO

respective sector r ot s . and that an error-correction-code
encodi ng process a%gogE according; (o3 %@%ﬁ&é??ﬁ& BFoEégspé?%eBErforned
for the sgﬁggﬁtgﬁﬁnatted data, the apparatus conprising a nmeans
25 for reproducing the'data fromthe data record nedium a

means for digitally denodul atigg {He;geprodnerdtdat diagran showdf§OH: PY
nmeans for correcting an error of the

5 patterns of a sector sync, a frame sync, and a block
sync according to an embodiment of the present
invention;

Fig. 16 is a block diagram showing an example
of a process of a folding type error correction code

10 encoder according to an embodiment of the present
invention;

Fig. 17 is a block diagram showing an example
of a process of a folding type error correction code
decoder according to an embodiment of the present

15 invention;

Fig. 18 is a schematic diagram showing an
example- of a structure of a data sync according to an
embodiment of the present invention;

Figs. 1927, 19B and 19C are schematic diagrams

20 showing another example of a structure of a data sync
according to an embodiment of the present invention;

Fig. 20 is a block diagram showing a
structure of a reproducing circuit according to another
embodiment of the present invention; and

25 Figs. 21A, 21B, 21C, 21D, and 21E are
schematic diagrams for explaining applications of the

present invention.



denodul ated data, a deformatting nmeans for extracting the first

data and the second data fromthe error- corrected data, and a
means for selectively sending the first data or the second data.
A thigrd aspect of the present inventiog is a met hod for recording
digital data on a data record medi um conprising the steps of

receiving first data

or second data divided by a byte length corresponding to a 10

CD format, formatting the received data as sectors

first data or the seGpRd [#PpRdPGeTION OF THE PREFERRED EMBODIMENT

10

15

20

25

Next, with reference to the accompanying
drawings, an embodiment of the present invention will
be described. Fig. 1 shows a structure of an optical
disc recording system according to the present
invention. Fig. 2 shows a structure of an optical disc
reproducing sysfem according to the present invention.

In the recording system, data to be recorded

- (hereinafter referred to as record data) is supplied

from an input terminal 1. The record data is recorded
on an optical disc 2. The record data is composed of
compressed video data, compressed audio data, computer
data, and so forth. The currently proposed recordable
types of DVDs {(namely, magneto-optical type and phase
change type) are examples of the optical disc 2.‘ It
should be noted that the recording system shown in Fig.
1 can be applied for a mastering system of a read-only
disc as well as the recordable optical disc 2.

Next, the data structure of the optical disc
2 according to the present invention will be described.
First of all, a sector format of CD-ROM data will be
explained. The CD-ROM was evolved from a known CD. As
shown in Fig. 3, each transmission frame (sometimes
referred to as an EFM frame or a Cl frame) of a CD
contains a sub-code of 1 byte, data of 24 bytes, a Cl

parity of 4 bytes, and a C2 parity of 4 bytes. Each

conposed of the

5

divided by a length of a nultiple of 512 bytes



segnenting a plurality of sectors conposed of the first data or the
second data, adding an error correction parity to data as each of
the bl ocks so as to encode 15 the data, digitally nodul ating the
encoded data, and recordi ng thgynodul ated data on the data record

medi um A fourth aspect of the present invention is a
di sc-shaped data record nediunrfor recording first sectors
conposed of first data It| | e of 5%%

t
bytes or second s&¥t&r & '§ﬁg Gsed Saner%eg ln§8b8n&°8§t 4V Ca8E 85 %2 byt e

ength correspondiygg @ fhel -pits HyCRAEOETR noflGhiitly” FRILEE! haar code
encodi ng process a drdrt nodul at'1 ng process having been

per f or mned rdJrdde I tHe TELLALS Qorre tSREOM tseqiioichanaeheader
25 bei ng added to each of the first sectors or the second

sectors, the headesithgi ng mssthd ofsyind@Horfotiang whetlheris added att dresect or
containing the header is the first sector or )

5 beginning of each transmission frame. Each sync 1s
composed of 24 channel-bits including two sequences of
which the interval of inverted channel-bits is 11T (T
represents a period of a channel-bit}) and two channel-
bits preceded the;eby.

10 The sub-code is formed every 98 transmission
frames. In the CD-DA (digital audio), user data of 24
bytes x 98 (= 2,352) bytes is contained in the 98
transmission frames. When the sub-code is included,
user data of 25 bytes x 98 (= 2,450) bytes is contained

15 in the 98 transmission ffames. Thus, the CD-DA has two
types of formats that are 2,352 byte format and 2,450
byte format.

The data structure of the CD-ROM is defined

corresponding to the transmissibn format of the CD. In

20 other words, data on the CD-ROM is accessed every 2,352
bytes contained in 98 frames that is an interval of the
sub-code as an access unit. This access unit may be
referred to as a block. However, in the following
description, the access unit is referred to as a

25 sector. Fig. 4 shows data structures of one sector of
a CD~-ROM.

For the CD-ROM, three modes that are mode 0,



6 t he second sector. Both a sector format with

a data length of a multiple of 512 bytes (for exanple, 2,048 bytes)
and another format with a byte length corresponding to the 5

CD format-(for exanple, 2,352 bytes) cap be handl ed wi th physi cal
regi ons. Thus, conputer storage data and CD- ROM data can be stored
on the sane record nedi um These and ot her objects,
features and vant.ag f 5t r on (i Iy e e
10 apparent i noldegﬁt %?‘@t ﬁgd% FI g\%\nv%g% talcierk\c/ﬁ%tdscrl \#t eoar?tp) oETEnEsk

modes; a synchronous signal (12 bytes) (that represents
a delimiter of a sector) and a header (4 bytes) are
added. In the mode 0, all data other than the

5 synchronous signal and the header is "0". The mode 0
is used as dummy data. Fig. 4 shows data structures of
the modes 1 and 2. As with the sub-code of the CD, the
‘header is composed of address information (3 bytes) aﬁd
mode information (1 byte).

10 In the data structure of the mode 1, the user
data is composed of 2,048 (2 k) bytes. In addition,
auxiliary data of 288 bytes is added so as to improve
the error correction performance. The auxiliary data
is composed of an error detection code {4 bytes), a

_15 space {equivalent to 8 bytes), a P parity (172 bytes),
and a Q parity (104 bytes). Tﬁenmode 1 is suitable for
such as computer data that should be recorded with a
high reliability. 1In the mode 2, the auxiliary data of
288 bytes is not added. Thus, user data of 2,336 bytes

20 is recorded. The mode 2 is suitable for such as video
data and audio data of which an error can be
interpolated.

_ As a read-only dise that is the same type as
the CD-ROM, a CD-I has been standardized. Fig. 5 shows

25 a data structure‘of one sector of the CD-I. As with
the CD-ROM, in the CD-I, a sync {12 bytes) and a header

{4 bytes) are added. The mode information of the



of best npbde enbodi nents thereof, as illustrated in the

acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS 15 Fig. 1 is a block diagram showi ng a structure

of a recording circuit according to an Exbodi nent of t he present

I nventi on; Fig. 2 is a block diagram show ng a structure
of a reproducing circuit according to an enbodi nent of 20 the present

I nvention; header is thé:'ngyde:g 2.5 arsohRRip-o d'aa%’tﬁmﬁe%rd GXRlgai ni ng
a data structure of a conventional ; £%s a

schemati c di agr amdywesaxplsaiatidegl after thg}la{eﬁa@éﬁ_uctm{gessm- ARnveRrt i onal
CD-ROM 25 Fig. 5is a schematic diagramfor explaining
a data structure cforposmtlyertt isorfalleCxumber, a channel number, a sub-
mode, and a data type each of which is composed of 2
5 bytes.

As with the modes 1 and 2 of the CD-ROM, in
the CD-I, forms 1 and 2 have been defined. 1In the form
1, an error detection code (4 bytes), a P parity (132
bytes), and a Q parity (104 bytes) are added. 1In the

10 form 1, a space is not present unlike with the mode 1
of the CD-ROM. The region of the user data is 2,048
bytes. In the form 2, a reserved regibn (4 bytes) is
formed. Thus, the user data is composed of 2,324
bytes.

15 As described above, the byte length
corresponding to the CD format is based on 2,352 bytes.
By controlling the additional data {header, sub-code,
and so forth}), byte lengths of 2,340 bytes, 2,336
bytes, 2,324 bytes, 2,450 bytes, and so forth are

20 available.

Next, another sector format will be
described. BAs shown in Fig. 6A, a data sync (4 bytes)
and a header (16 bytes) are added to user data of one
sector (2048 bytes (= 2 kbytes)). 1In addition, an

25 error detection code EDC (4 bytes) is added to improve

the reliability. Thus, the length of one sector is

2,072 bytes.



Figs. 6A and 6B are schematic di agrans show ng an exanpl e

of a data structure of a 2 kbyte sector according to an enbodi nent
of the present i nventi on; Figs. 7A and 7B are
schemmti c .di agrans 5 showi ng an ex&@mple of a data structure of a CD
sect or according to an enbodi nent of the present invention;

Fig. 8 is a schematic diagram show ng a data structure of a bl ock

according to an embodi nment Qﬁgﬁh%s shows aPd@3&Nts MR UAOY s 3 header
Figs. 9A and 9B are schematic "di agrans
in detail. The header is composed of an error
detection code ({(namely, CRC) (2 bytes), copy management
information (CGMS) (1 byte), a layer (that identifies a
5 single layer disc and é multiple-layered disc and
represents a layer number of the layer on which data is
recorded} (1 byte), an address (4 bytes}, and auxiliary
data (AUX) (8 bytes). In this example, an sector ID
signal that identifies the sector fbrmat is placed in
10 the auxiliary data.
On the other hand, since the data length
corresponding to the CD format of the CD-ROM, CD-I, CD-
DA, and so forth is for example 2,352 bytes, as shown
in Fig. 7A, a data sync {4 bytes) and a header (12
15 bytes) are added. Thus, the data length of one sector
is 2,368 bytes. In the case of the CD-DA, user data of
2,352 bytes is contained in 98 transmission frames. As
shown in Fig. 7B, the header is composed of a CRC (2
bytes}, coby management information (CGMS) (1 byte}, a
20 layer (1 byte), an address {4 bytes), and auxiliary
data (4 bytes). The header shown in Fig. 7B is the
same as tﬁe header shown in Fig. 6B except that the
data length of the auxiliary data shown in Fig. 7B is
smaller than the data length of the auxiliary data
25 shown in Fig. 6B.
Thus, the data lengths of the sector formats

vary corresponding to the types of discs and the



showi ng the relation between sectors and bl ocks according to an
enbodi nent of the present invention; Figs. 10A and | 0B
are schematic di agrans showi ng a ajll kbyte
sectar according -15 to the presentl4n &?ﬁ?éi&ﬁiﬂéﬁs% N Fi g.
11 is a schematic di agram showi ng a data a bl ock
conposed of 1 kbyte sectors according to the present invention;
Figs. 12A and 12B ang SChem i diadAMendths the SEON 19 @i exanpl @ Pfe A
structure of transm ssion data of” one sector according to an
enbodi nent of the i a36d embodiment NRHidimig that two sector sifegsare3A
and 13B are schenmatic di agrans show ng anot her exanpl e of the

structure of 25 A and rBnI ssidmBldtecmie omepsede bermined dbheck olrere
enbodi ment of the present invention;
n +mandn > m)

5 Data is recorded/reproduced (namely,
accessed) every block. n and m are defined so that
they are relative primes. In particular, when the size
of A is close to the size of B, n and m are selected by
one of the two methods. 1In the first method, the

10 relation of m = n - 1 is satisfied. In the second
method, the relation of n = 23 (where j is a natural
number) is satisfied. The method of which m and n are
relatively primes is used when the block size is
minimized. The method of which n = 23 is used when

15 data is used for a computer system.

. In the above-described example, when n = 8
and m = 7, the data length of the user data becomes as

follows.

2,048 bytes x 8

16,384 bytes

20 2,336 bytes x 7 16,352 bytes
Thus, the user data is contained in a block of 16
kbytes (16,384 bytes).
In addition, as described above, in the case
that the sector size includes the data sync and the
25 header, since A' = 2,072 and B' = 2,368, when n = 8 and

m = 7 are selected,.the common block size of 2,072 x 8

= 2,368 x 7 = 16,576 bytes can be defined.

asBamR1i&xd
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Fig. 14 is a schematic di agram show ng an 8 exanple of a
structure of data transm ssion of one bl ock according to an

enbodi mrent of the present i nventi on; Fig. 15 is
a sctremati-c di agram showi ng bit 5 butterns of a sector sync, a frame
sync, and a bl ock sync according to an enbodi nrent of the present

I nventi on; Fig. 16 is a block diagram show ng an exanpl e
of a process of a folding tipeshowor inoFigct Bon acade-difensioantoderay

according to an enbodi nent of the present
of (148 x 112 = 16,576 bytes) is defined as a data
structure of one block. By applying én error
correction code encoding process for the two-

5 dimensional array, the error correction performance can
be improved. In this example, 162 bytes in the
vertical direction (each row) of the two-dimensional
array are encoded with a first error correction code
(referred to as a Cl code}. Thus, a Cl parity of 8

10 bytes is generated. 1In addition, 156 bytes in the
diagonal direction of the two-dimensional array are
encoded with a second error correction code (referred
to as a C2 code). Thus, a C2 parity of 14 bytes is
generated. This encoding process is referred to as a

15 folding type dual code encoding process.

Besides the folding type dual code encoding
process, the product code encoding process, the block-
completion-type dual code encoding process, the LDC
(long distance code) encoding process, or the like may

20 be used. Alternatively, a simple error detection code
encoding process may be used.

Next, with reference to Figs. 9A and 9B, the
case that two sectors with different sizes are unified
into a block with the same size will be described.

25 Fig. 9A shows the process of which the sector size

shown in Fig. 6A is 2,072 bytes (hereinafter referred

to as a 2 kbyte sector). One sector is divided every



I nventi on; Fig. 17 is a block diagram show ng an exanpl e

of a process of a folding type error correction code decoder
according to an enbodi nent of the present 15 i nventi on;

Fig. ¥18 i3 a schematic di agram show ng 3 exanpl e of a structure
of a data sync according to an enbodi nent of the present

I nventi on; Figs. 19A 19B and 19C are schematic di agrans
20 show ng anﬁ%h r._exanple of a structure of a data sync , '
according to an e %gi?%ﬁ?so*ntﬁ%epF%%%ﬁ@l?%OéﬁPF9ﬁ901“g (R/W} direction.

Gireutt according Fhiahot nro-dbkehEional arrak o8r Lihex pkasant: P AvRYFoh:
ggﬁenaffc diagransi?ogogﬁp éiﬁ%ﬁgséég%?§%§?o%gg%Fg?gE?&Etggg of which one
block is composed of eight sectors is formed.

5 Fig. 9B shows the process in the case that
the sector size shown in Fig. 7A is 2,368 bytes
{(hereinafter .referred to as a CD sector). One sector
is divided every 148 bytes in the R/W direction. Thus,
a two-dimensional array of 148 x 16 = 2,368 bytes is

10 formed. Consequently, a data structure of which one
block is composed of seven sectors. When data is
recorded/reproduced, frames of 2,072 bytes or 2,368
bytes are counted by a counter. When the counter
counts seven or eight sector syncs, it detects a block.

15 Alternatively, a block sync other than a sector sync
may be added. Although the block sync is required for
the block-completion-type error correction code
encoding process, it is not essential in the present
invention.

20 In the above description, one sector of
computer data contains data of 2 kbytes. However, one
sector may contain data of a multiple of 512 bytes.

For example, as shown in Fig. 10A, a sector format that
contains data of 512 x 2 = 1,024 (= 1 k) bytes can be

25 used. The sector contains a data sync (2 bytes), a
header (8 bytes), and an error detection code {4 bytes)

as well as user data (1,024 bytes). As shown in Fig.



present invention. 9 DETAI LED DESCRI PTI ON OF THE

PREFERRED ENMBODI MENTS _ Next, with reference to the
acconpanyi ng drawi ngs, an enbodi nent of the present invention wll
5 :be described. Fig. 1 shows a strUf5ure of an opti cal di sc
recordi ng system according to the presen I nvention. Fig. 2 shows a

structure of an optical disc repr oduci ng system according to the
present invention. recording system data to be recorded 10

In the
(hereinafter referf® tidad s d UGHPILL Rl ¢ FRC (that detects a

header error) (1 byte), copy management information
(CGMS) (1 byte}, layer information (1 byte}, an address
(4 bytes), and auxiliary data {1 byte) that are the

5 same as those shown in Fig. 6B.

Assuming that A = 1,024 (= 1 k) bytes and A’
= 1,036 bytes, 1 kbyte sectors can be block segmented
with n = 16 and m = 7. In other words, as shown in
Fig. 11, data is divided every 148 bytes in the R/W

10 - direction so as to form a two-dimensional array of 148
X 7 =1,036 bytes. One block is composed of 16
sectors.

Returning to Fig. 1, a recording system
according to an embodiment of the present invention

15 will be described. Digital data is supplied from an
input terminal 1 to a switch circuit 5a through an
interface 3 for example a SCSI interface. The switch
circuit S5a selectively supplies the digital data to
formatting circuits 4a and 4b. The formatting circuits

20 4a and 4b divide the digital data into sectors and add
a data sync and a header to each sector. In other
words, the formatting circuit 4a converts the received
data into the 2 kbyte sector format shown in Fig. 6A.
On the other hand, the formatting circuit 4b converts

25 the received data into the CD sector format shown in

Fig. 7A.

The switch circuit 5a is controlled



froman input termnal 1. The record data is recorded on an opti cal
disc 2. The record data is conposed of conpr essed V|deo dat a,
conpressed audi o data, conputer data, and.so forth

proposed recordable 15 types of DVDgg(na

phase change type) are exanpl es o?
shoul d be noted that the recordi ng system show - 5

applied for a nmastering s sten1of a read-only mell as the

recordabl e opticalfiSpendigyg to an ID SLGH‘Nex‘En ?h‘éorb‘é’f%l sﬁlrc-Ubat]urkélsof
t he optical disc or di t the e v, N

descrfbed. of q%tl€%é¥ftcea§gec ?ﬁ Q% éiéfi%ﬁcﬁﬁ\%géﬁ%g%g
expl ai ned. The CD ROM ¥&s, rﬁi/ﬂ{ae%sfcfﬂg Q- %\@e@Dfrd% the interff{l@wnin

Fig. 3, each transm ssion frane onet | nes referred to as an EFM

frame or a 0 frangir®lgda £Rlata bus. GHERIAStA SHBt CRES Wéerd DdBiedlat a
of 24 bytes, a C

) every 2 kbytes is received from for example a computer,

the switch circuit 5a selects the formatting circuit 4a
corresponding to the ID signal on the control bus. On
the other hand, when data that has been divided every
2,352 bytes is received from for example a CD-ROM

10 drive, the switch circuit 5a selects the formatting
circuit 4b. The ID signél is supplied to the
formatting circuits 4a and 4b. The ID signal or a
substitute signal thereof is placed in the header of
each sector as part of the auxiliary data. Output data

15 of the formatting circuits 4a and 4b is supplied to a
block segmenting circuit 6.

The ID signal may be supplied to a TOC (table
of contents) generating circuit (not shown) so as to
generate TOC data that contains the ID signal. The TOC

20 data contains disc control information, directory
information, and so forth. The TOC data is data
recorded on for example the innermost peripheral track.
When a disc is loaded in a drive, the TOC data is read
from the disc. The TOC data may be referred to as DIT

25 {(disc information ﬁable). Thus, the DIT data is
substantially the same as the TOC data.

Alternatively, along with the user data, the

Sheet Has Been Re[iiaced
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parity of 4 bytes, and a C2 parity of 4 bytes. Each

10 byte of data is converted into a code-wrd conposed of

14 channel -bits by the EFM nodul ati ng net hod and recorded on the CD
wi t h .connection bits (3 channel - gbits). A sync (synchronous signal)
Is added at the 5 begi nni ng of eac% transm ssion frame. Each sync is
conposed of 24 channel-bits including two sequences of whi ch the

interval of inverted channel-bits is 11T (T represents aneriod of

a channel -bit) andYdadmarife|supplied toyithe PRidddd tHdydhy. -  fdus.

The sub-code is foghnéadroea/e({g/taQBist rc%”r?vrgrstseicfminto a sector format along
with the user data. In this case, as the relation
between a TOC sector composed of TOC data and a user

5 sector composed of user data, the following three types
of structures are available. In a first structure, the
TOC sector is a 2 kbyte sector, whereas the user sector
is a 2 kbyte sector or a CD sector. In a second
structure, both the TOC sector and the user sectors are
10 CD sectors. The second structure is used in such a
case that all data of a CD-ROM is recorded on the
optical disc 2. In a third structure, the TOC sector
is composed of a first TOC sector that is a 2 kbyte
sector and a second TOC sector that is a CD sector,
15 whereas the user sector is a CD sector. The third
structure is used in such a case that all data of the
CD-ROM is recorded and the TOC data of the optical disc
2 {(for example, DVD) is formed as a 2 kbyte sector.
The block segmenting circuit 6 forms a block
20 that is composed of seven sectors or eight sectors as
shown in Fig. 9A or 9B corresponding to the ID signal
added to.the header of each sector or an ID signal
recéived from the outside. The output data of the
block segmenting circuit 6 is successively supplied to
25 a C2 encoder 7 and a Cl encoder 8 that are error
correction code encoders. These encoders perform a

folding type dual code error correction code encoding



frames. In the CD-DA (digital audio), user data.of 24 bytes x 98 (=

2,352) bytes is contained in the 98 tr s When t he
sub-code i s included, user data of 25 b@?ggﬁii ;é%gEHS ) bytes is
contai ned * 15 in the 98 transm ssionyya This~CHA (D has two
types of formats that are 2,352 byte format and 2, 450 byte format.
The data structure of the CD-ROMis defined corresponding to the

transm ssion forna rgéiggeagI%héﬂ% 20 Fh%hoéherTMQrgéﬁlgéggcggstggrgg§£§Qﬂ

i s accessed every 2, yt es cont ai ned I'n frames th I's an
interval of the py the SHBo&OLES %L AN BECEEScHbbd TRAt&raccess unit nay

be referred to as a bl ock. However, in the follow ng
description, the access unitThe ¢etpltedat® a8 8he281 encsaetos. isFig. 4
shows data structures of one sector of a CD- ROM

supplied to a digital modulating circuit 9. The

5 digital modulating circuit 9 maps a data symbol of for
example one byte (eight bits) to a code-word of 16 bits
corresponding to a predetermined table so as to
generate modulated data with a small DC component. Of
course, as the digital modulating method, the EFM

10 nethod (used for CDs),'the 8-15 modulating method {of
which a data symbol of eight bits is converted into a
code-word of 15 bits), or the like can be used. The
output data of the digitél modulating circuit 9 is
selectively supplied to sync adding circuits 10a and

15 10b through a switch circuit 5b.

The sync adding circuit 10a and 10b add a
sync signal (a sector sync, an additional sync S1, a C1'
sync S2, and a block sync) to the modulated data. As
will be described later, in the embodimené, a sector

20 format can be identified with a pattern of an added
sync. The sync adding circuit 10a adds a sync
corresponding to the 2 kbyte sector format to data. On
the other hand, the sync adding circuit 10b adds a sync
corresponding to the CD sector format to data. These

25 syncs have a special bit pattern so that they are not
present in modulated data.

The output data of the sync adding circuits

This Sheet Has Been Re(laced
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For the CD-ROM three nodes that are nopde O, 11 node

1, and node 2 have been defined. In each of these nodes; a
synchronous signal (12 bytes) (that represents a delimter of
a sector) ‘and a header (4 bytes) are 21 added. In the node 0, al
data other than the 5 synchronous signal and the header is "O'.
The node 0 Is used as dumy data. Fig. 4 shows data
structures of the nodes 1 and 2. As with the sub-code of the
CD, the 102 3pdigkiP | &S comppbbed ofo adfir @R 1Al oP akienl 2 sthyeeah

32?a structure of ?ﬁggﬁ%%%OQ?PEL n%g%Vggﬁg)data is fecorded on the | "
optical disc 2 by the magneto-optical recording method
or the phase change recording method. The optical disc

5 2 is rotated by a spindle motor 13 at CLV {constant

linear velocity) or CAV (constant angular velocity).

The minimum unit of data recorded/reproduced by the
optical pickup 12 is one block of data.

Next, with reference to Figs. 12A and léB,

10 record data that is output from the sync adding
circuits 10a and 10b will be described. Fig. 12A shows
record data of the 2 kbyte sector format. As shown in
Fig. 12A, one sector {2,072 bytes) is divided every 148
bytes of data. A parity P (eight bytes) and a parity Q

15 (14 bytes) are added to the data by the folding type
dual code encoding process. ‘Thus, {148 + 22 = 170)
data symbols are generated. These data symbols are
divided into 85 data symbols. The 85 data symbols are
converted into (85 x 16 = 1,360} channel-bits by the

20 digital modulating method (8-16 modulating method).

As a frame synchronous signal, a sector sync
S3 of 32 channel-bits is added to the top of the
modulated data symbols of the first half of the 2 kbyte
sector. An additional sync S1 is added to each of the

25 other data symbols. Thus, each transmission frame is
composed of {1,360 + 32 = 1,392 channel-bits}). The

additional sync S1 of 32 channel-bits is added to each



data is conposed of 2,048 (2 k) bytes. In addition, auxiliary
data of 288 bytes is added so as to inprove the error
correction performance. The auxiliary data i s conposed of an
error: detection code (4 bytes), a 2z space (equivalent to 8

bytes), a P parity (172 bytes), and a Q parity (104 bytes).
The node 1 is suitable for such as conputer data that should

b ded with hj
auxi 1 ary data orS the medulategghdbst ErhBllL bY. chl koGOl e St e or

2,336 bytes 2 RByte séétéecor@ﬁds ThRefRde, 2chsnsurhAabhes§ 0srsuch as
vi deo data and audio data of which an error can be

i nt er pol at ed. frame is formed. As ARoanr eadragl.yldhsc (Lthak 2s=28p sane
type as the CO-ROM a CD- I has been standardized. Fig. 5
shows 25 tramsdasaienr frenece obmppeeseerordoflatheofDihe 2Akbviieh
the CD-RCN% ' thgegE;Li aAgyggngigngétgg%vgndt%ehigg%gr sync S3 instead
‘
of the C1l sync S2 is added to the top of the 28
transmission frames.
Fig. 12B shows record data of the CD.sector

format. Record data of 2 kbytes and (16 x 2 = 32)

10 transmission frames with the same format compose record
data of one sector. A sector sync S4 that represents
the CD sector format instead of the sector sync S3 is
added to the top of the transmission frames of the CD
sector format. In the case of the CD sector format, a

15 frame sync S2 is added to each of the modulated data
symbols of the secénd half of the CD sector format.
Thus, the 2 kbyte sector format and the CD sector
format can be identified with the sector syncs S3 and
S4, respectively. In addition, these sector formats

20 can be identified with frame syncs (additional sync Sl
and Cl sync S2). Thus, the sector format can be
identified with only a frame sync rather than a sector
sync.

Figs. 13A and 13B show the case of which a

25 sector format is identified with only a sector sync

rather than a frame sync. 1In other words, in the case

of record data of the 2 kbyte sector format, a sector



(4 bytes) are added. The node information of the

12 header is the node 2. In the CD-1, a sub-header (8

bytes) is added after the header. The sub-header is conposed of a
file :nunber, a channel nunber, a sub- 23 node, and a data type each of
which is conposed of 2 5 bytes. As with the nodes 1
and 2 of the CDROM in the CD-I, fornms 1 and 2 have been defi ned.

bytes), and a @ patity TL0F By Bie Rhaddb 19 THE ek ‘3 iddn 2

space is not presefnf .un.Lle!(.e V&r{ ha%eh%trﬂ&e }-fland, in the case of record
data of the CD sector format, a sector sync S4 is
placed at the top of the sector as shown in Fig. 13B,.

5 At the top of each transmission frame to which the
sector sync is not placed, the Cl sync 32 and the
additional sync S1 are placed.

As described above, a 2 kbyte sector is
composed of 28 transmission frames. On the other hand,
10 a CD sector is composed of 32 transmission frames.
Thus, when data is formatted or deformatted, the number
of transmission frames is changed between 28 and 32 in
synchronization with frames. Consequently, the sectors
can be easily managed. In addition, a 1 kbyte sector
15 is composed of 14 transmission frames. A 4 kbyte
sector can be composed of 56 transmission frames. A CD
sector including a sub-code {the sector length is 2,516
bytes) is composed of 34 frames. Thus, when the number
of the transmission frames is changed among 14, 56, and
20 34, the desired sector format can be used. In
particular, when the error correction code encoding
process for CDs and folding type (successive type)
error “correction code encoding process (that will be
described later) are used, a plurality of sector sizes

25 can be used by managing only the number of transmission

frames.

Fig. 14 is a schematic diagram for explaining



of the CD-ROM The region of the user data is 2,048 bytes. In the
form2, a reserved region (4 bytes) is formed. Thus, the user data
i s conposed of 2,324 bytes. 15 As descri bed above,
the byte Ilrength corresponding t2 the CD format is based on 2, 352
byt es. By controlling the additional data (header, sub-code,

and so forth), byte lengths of 2,340 bytes, 2,336 bytes, 2,324
bytes, 2,450 bytes, and so forth are 20 avai |l abl e.

Next, anot her seckometbpdafow bHdbeg a block dewer iShed. Ahs delsawniben Fi g.

6A, a data sync (4 bytes) ~and a header (16 bytes) are added to
user data of one above, ongebierk(2e480npPesd 22 ailghitted) kbyte SEGHHAGn, an

25 error detection code EDC £4 bytes) is agge to.inprove _ . t he
reliability. ThusPTt ﬁ&VFBngphSSF BRE - sedfys i $he block sync S5 instead

of the sector sync S3 or S4 is placed at the top

5 transmission frame of the top sector of the block. The
sector sync S3 or S4 is placed to the top transmission
frame of each of the other sectors. The block sync S5
can be placed independent from the sector sync.
Alternatively, the block sync may be omitted. By

10 counting the number of the sector syncs, the
delimitation of the block can be detected.

Fig. 15 shows a practical bit pattern of a

frame synchronous signal in the case. that the (8-16)
modulating method (referred to as the EFM plus method)

15 is used as a digital modulating method. States 1, 2,
3, and 4 are defined in the (8-16) modulating method.
In Fig. 15, bit patterns of syncs of the states 1 and 2
and bit patterns of syncs of the states 3 and 4 are
separately defined. When the most significant bit

20 (MSB) is "O", the states 1 and 2 are used. When the
most significant bit is "1", the states 3 and 4 are
used. Data of each bit pattern is placed from the MSB
of the transmission frame.

As shown in Fig. 15, the bit patterns of the

25 additional sync S1, the Cl sync $2, the sector syncs S3

and S4, and the block sync S5 are different from each

other. In additinn, thesn bit patterns do not appear



2,072 bytes.

Fi g.
6B shows a data structure of the header er is
conposed of an error detection code (na , copy
managenent information (CGWB) (1 bd®e), Yy ifies a
5 single layer disc and a nultiple-layered disc and represents
a | ayer nunber of the Iayer on which data is recorded) (1 byte), an
address (4 bytes), and AuXi A
exanpl e, an sector™ B worg §ﬁ§PePﬁ§t°%d€H§ HxégQFh§¥?§8§5rk?BFn&FePs

placed in 10 g, 3wd 1 246,984 3a1ity, a sync word is identified by

a pattern containing two sequences of which the
interval of inverted channel-bits is 11T {(where T is a
5 bit cell of a channel-bit}).

Next, with reference to Fig. 2, a‘reproducing
circuit for an optical disc 2 on which data has been
recorded in the above-described manner will be
described. Data is recorded on the disc 2 in the 2

10 kbyte sector format or the CD-ROM sector format. As
will be described later, data in both the 2 kbyte
sector format and the CD-ROM sector format may be
recorded on a single optical disc. The sector formats
can be identified by the sync pattern and the ID signal

15 in the header of each sector. In Fig. 2, an optical
disc 2, an optical pickup 12, and a spindle motor 13
are denoted by the same reference numerals as those in
the recording circuit (shown in Fig. 1). However, it
should be noted that the recording operation and the

20 reproducing operation are not performed by a single
unit. In particular, when a read-only disc is used,
the recording apparatus shown in Fig. 1 is a mastering
system, whereas the reproducing apparatus shown in Fig.
2 is a disc drive.

25 Reproduced data read from the optical pickup
12 is supplied to a PLL circuit 22 that extracts a

clock through an RF amplifier 21. On each of the

"l




On the other hand, since the data |length correspondl ng to the CD

format of the CO-ROM CD- 1, CD DA, apg—-se-—-iet f“ exanpl e
2,352 bytes, as shown in Fig. 7A, a d namsﬁﬁéE( &ﬁ%‘%nd a
header (12 15 bytes) are added. Thygs, the datREFf ne sector
Is 2,368 bytes. In the case of the CD DA, use 2,352 bytes
Is contained in 98 transm ssion frames. As shomn in Fig. 7B, the
header is conposed of a CRC (2 bytes), copy managenent information

(CGVB) (1 byte), are%fdmw%y&? qnd Hih%)reiafrpm%s“(d’ﬁrby% 9L vand
auxiliary qb %% The header shown in FIP 7B is the
sane as the header“¥h Whl kon 6%’%@(c¥ﬁwﬁ)ha'ih?%ec°“tr° S t’lfatféx?‘é‘hgth of
the auxiliary datau:.r ) Jg(;[}{ﬂg%n 7Bdl‘es tracking Ssﬁr\rxa‘é‘)clée(gpetrha nu;tnh’ ckata

| ength of the auxi Shown
Thus, the data | engddrsaOford Ner@Ci Lbef YLMS for the recording operation,

5 and so forth is disposed. The output data of the PLL
circuit 22 is supplied to a sync séparating circuit 23.
The sync separating circuit 23 generates a sync
detection signal corresponding to a frame sync, a
sector sync, and a block sync.

10 The sync detection signal is supplied to an
ID signal generating circuit 24. The ID signal
generating circuit 24 checks the bit pattern of the
frame synchronous sigﬁal_of the reproduced data and
generates a sync ID signal corresponding to the sector

15 format of the reproduced data. The sync detection
signal is supplied to a timing generating circuit (not
shown). The timing circuit generates various timing
signals that synchronize with sectors and blocks of the
reproduced data.

20 The sync separating circuit 23 is connected
to a digital demodulating circuit 25. The digital
demodulating circuit 25 performs the inversed process
of the digital modulating circuit 9 shown in Fig. 1 and
generates data of which code-wérds have been restored

25 to data symbols. The output data of the digital
demodulating circuit 25 is supplied to an error

correction code decoder 26. The decoder 26 corrects an

This Sheet Has Been Re‘ilaced

RARE




vary corresponding to the types of discs and the

14 relation of the data |engths thereof i & SRR IHASBEEN I n
thi s enbodi ment, assuming that two sector sizes are E;EpLACt§H1 B, nA and
nB becone*a predetern1ned bl ock (where np95 Dat a
I's recorded/ reproduced (nanely, accessed) every block The primes n
and mare defined so that they are rel ative prines. In particular,
when the size of Ais close to the size of B, n and mare selected by

one of two 10 REFMORL the ter¥edusededabd.: tﬁeereﬁeesﬂeﬁ of Peefgrmsq js

a folding type dual code decoding process for the
reproduced data corresponding to the Cl encoder 8 and
the C2 encoder 7 on the recording side shown ih Fig. 1.
5 The decoded output data of the decoder 26 is
supplied to a block desegmenting circuit 27. The block
desegmenting circuit 27 performs the inversed process
of the block segmenting circuit 6 on the recording side
shown in Fig. 1 and outputs data in a sector format.

10 The block desegmenting circuit 27 is connected to a
header identifying circuit 28 and a switch circuit 29.
The switch circuit 29 selectively supplies the output
data of the block desegmenting circuit 27 to
deformatting circuits 30a and 30b.

15 The header identifying circuit 28 identifies
the information of the header of each sector. In other
words, the header identifying circuit 28 identifies
whether or not each sector is the 2 kbyte sector format
or the CD sector format corresponding to the sector ID

20 signal placed in for example auxiliary data {AUX}. In
this case, the sync ID signal is also supplied to the
header identifying circuit 28. The header identifying
circuit 28 generates a control signal corresponding to
both the sector ID signal and the sync ID signal. The

25 sync ID signal is obtained before the digital
demodulating operation is performed. Thus, the sector

format can be easily identified. With the sector ID

T




satisfied. In the second nethod, the relation of n = 2[err] (where |
Is a natural nunber) is satisfied. The nethod of which mand n are
relatively primes is used when the bl ock size is mnimzed. The

met hod of *which n = 2[err] is used when 245 data is used for a conputer
system In the above-descri bed exanple, when n = 8 and m

= 7, the data | ength of the user data becones as fol | ows.

2,048 byt 8 = 84 t 6,352 byt
Thus. the user da?’ag’?% %.%%%t% %OHP%EkOBfei%gysgétérk%?ft‘é’% (16, 384

byt : t b b ol
t%a?szhe sector S|zék|nc udego?%égﬁdggﬁééhcﬁgﬁg BﬁEh Eg Qﬁ%ggzsIDsince A

= 2,072 and B = 2; 368 &M@ntme—s§n@nﬂo signalll Ehé 3ketsel estrdt £AE ve
comon bl ock size of 2,072 x
identified w1th a high reliability.

5 The switch circuit 29 is controlled with the
control signal supplied from the header identifying
circuit 28. In other words, when the reproduced data
is of the 2 kbyte sector format, the switch circuit 29
selects the deformatting circuit 30a. When the

10 reproduced data is of the CD sector format, the switch
circuit 29 selects the deformatting circuit 30b.

The deformatting circuit 30a performs the
inversed process of the formatﬁing circuit 4a on the
recording side shown in Fig. 1. On the other hand, the

15 deformatting circuit 30b performs the inversed process
of the formatting circuit 4b. The deformatting circuit
30a extracts user data of 2,048 bytes from each 2 kbyte
sector. The deformatting circuit 30b extracts user
data of 2,336 bytes or the like from each CD sector.

20 The user data extracted by the deformatting circuit 30a
or 30b is supplied to an interface 31. The interface
31 supplies the reproduced data to an output terminal
32.

Next, an example of the error correction code

25 encoding process according to the embodiment of the
present invention will be described; Fig. 16 is a

block diagram showing an error correction code encoding



= 2,368 x 7 = 16,576 bytes can be defi ned.

15 As shown in Fig. 8 a two-dinensional array

of (148 x 112 = 16,576 bytes) is defined as a data structure of one
bl ock. By~ applying an error corrgetion code encodi ng process for
the two- 5 di nrensional array, the error correction performance can

be inproved. In this exanple, 162 bytes in the verti cal direction
(each row) of the two-dinensional are encaded wi h a f|

error correction éﬁ&gess perf%?%%%FWb&hFoe§§dé SO St lonTﬁ? |ty
Of 8 10 byt e Tﬁ%n%rﬁoefd Corrgc%q.%l t IC%I&G %.%6 &%lq%lj rl: q—_%e Cross

di agonal dlrectlon of onal” arra

interleave Reed-Solomon code used for a CD (this code
is used in the folding type dual code encoding

5 process).

Input symbols of 148 bytes are supplied to a

Cl encoder 41. The output data of the Cl encoder 41
‘(data symbols of 148 bytes and a Cl parity P of 8
bytes) is supplied tc a C2 encoder 43 through a

10 delaying circuit group 42. The C2 encoder 43 performs
an encoding process with the [170, 156, 15] Reed- ~
Solomon code and generates a C2 parity Q of 14 bytes.
The Cl encoder 41 performs an encoding process for not
only data, but parity Q with a Cl code. Thus, the C2

15 encoder 43 feeds back the C2 parity Q to the Cl encoder
41 from the C2 encoder 43 through the delaying circuit
group 42a. Consequently, the Cl encoder 41 performs an
encoding process with the [170, 162, 9] Reed-Solomon
code.

20 170 bytes (data of 148 bytes, a Cl parity of
8 bytes, and a C2 parity of 14 bytes) received from the
Cl encoder 41 are extracte@ as output symbols through
an array changing circuit 45 including a delaying
circuit. The output symbols are supplied to the

25 digital modulating circuit 18. The interleave length
of the folding type dual code encoding process is 170

frames corresponding to the max imum delay amount of the



encoded with a second error correction code (referred to as a C
code). Thus, a C2 parity of 14 bytes is gener.at.ed..This choding

.....

process is referred to as a 15 fol di ng tyge fldadyy e Repdi
process. - Besi des the 3@l din ?@peﬁ pakcepde en oding
process, the product code encodi ng process, th Loe

conpl eti on-type dual code encodi ng process, the LDC (I ong di stance
code) encodi ng process, or the like may 20 be used. AIternatlvelg
sinple error dete€eilamingdeircuit. (BnpcbbifgcpFBeesientyaps geRgesent

Next, with reference to Fi

B, t hat t
with different siZ2B& ?BgEﬂSPF ofne"ts c°de|ﬁ?SuSDBFoéRgmﬂPheﬁﬁévgwﬁgﬁeggorS

Sl ze

will be described, 2 A s S | h r
Sholil RERRgS BR FBe,S09Yeshract ReRer rar et sFdphy zgResy"
to as a 2 kbyte segl05 %tegﬁ@a%gcﬁgﬁgkﬁ gbvhqgg e¥8k¥red to as the

5 restriction length of the interleave or the depth of

the interleave.
Next, with reference to Fig. 17, the process
of the decoder corresponding to the encoder shown in
Fig. 16 will be described. The input symbols (of 170
10 bytes} are supplied from a digital demodulating cifcuit
25 to a Cl decoder 52 through an array changing circuit
51. The array changing circuit 51 performs the
inversed process of the array changing circuit 44 of
the encoder. The Cl decoder 52 performs a decoding
15 process with the [170, 162, 9] Reed-Solomon code.
| the output data of the Cl decoder 52 is
supplied to a C2 decoder 54 through a delaying circuit
group 53. The C2 decoder 54 performs a decoding '
process with the [170, 156, 15] Reed-Solomon code. The
20 decoded output data of the C2 decoder 54 is supplied to
a Cl decoder 56 through a deinterleave delaying circuit
55. Tﬁus, output symbols of 148 bytes that have been
error-corrected by the Cl decoding process, the Cc2
decoding process, and the Cl decoding process are
25 extracted.
As the error correction code encoding

process, a block completion type encoding process of
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16 148 bytes in the recording/reproducing (RW direction.
Thus, a two-di nensional array of 148 x 14 = Is forned.

Consequently, a data structure of which one osed of

ei ght® sectors is formed. 5 31Fi ¢ Tﬁﬁ&BEgNo ess in the
case that the sector size shown in Fg¢ Ts;ﬁi@@B bytjes
(hereinafter referred to as a CD sector). One sector —===3=¢' di vi ded
every 148 bytes in the RRWdirection. Thus, a two-di nensional array
of 148 x 16 = 2, 3sdh it ddvg Lrryy corremtnimh C@PhSEHHING Procestsa 1s
structure of which on bl ock i s conposed of seven sectors. \Wen
data is completed every a predetermined unit can be used along

with the folding type error correction code encoding
process. However, when two sector formats are present
5 on a single disc, since the folding type encoding
process successively records data, it is superior to
the block completion type encoding process.
Next, a second embodiment of the present
invention will be described. In the second embodiment,
10 with the data sync (4 bytes} shown in Figs. 6A and 7A,
a plurality of data formats are identified and thé top
of each block is detected.
Fig. 18 is a schematic diagram for explaining
an example of a data sync. The data sync {4 bytes} of
15 the reproduced data is compared with predetermined data
sync patterns SY1, SY2, and SY3. As the data sync
patterns, character codes defined in for example ISO
646 can be used. Fig. 18 shows characters of the
predetermined data syné patterns. For the 2 kbyte
20 sector format, "MMCD" is used as the data sync pattern
SYl. For the CD sector format, "CDRM" is used as the
data sync pattern SY2. For a data sync at the
beginning of each block, "BLOC" is used as the data
sync pattern SY3. By determining whether the data sync
25 PBSY of each sector accords with these data sync
patterns, the sector format can be detected. In'

addition, with the data sync, the top of each scctor
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recor ded/ reproduced, franes of 2,072 bytes or 2, 368 bytes are

counted by a counter. Wen the counter counts seven or eight sector
syncs, it detects a block. 15 Al ternatively, a block sync other than a
sectdr sync may be added. Althou the bl ock sync is required for
t he bl ock-conpl etion-type error correction code encodi ng process,
it is not essential in the present I nvention. 20 I n
t he above descrlptlon e conput er data contains data
of 2 kbytes. ﬁg o¢ Cans?@téﬁtﬁéfegontaln data of a nultiple of

e A e L8 S b £ 5, T
L ol e ket e, PSR 0
As shown in Fig. each other, the sector format can be correctly
5 detected. However, as in SY2' (= "HDCD") and SY3' (=
"BLCD"), data sync patterns whose characters partially
differ from each other may be used.
Figs. 19A, 19B, and 19C show examples of data

sync patterns. Fig. 19A shows the case of which all

10 "ls" are assigned to the data sync pattern for the 2
kbyte sector format and all "Os" are assigned to the
data sync pattern for the CD sector format. In this
case, the distance between two bit patterns becomes
maximum.

15 Fig. 19B shows the case of which the same
pattern (32 bits) of the sync pattern as that added
after the digital modulation is performed is used. For
example, the sync pattern S3 (= "0000010001, 11T, 11T
{inverted)" (where 11T represents an interval of

20 inverted channel-bits (T represents a period of a
channel-bit}) is allocated to the data sync pattern for
the 2 kbyte sector format. The sync pattern S4 (=
"0000100001, 11T, 11T (inverted)") is allocated to the
data sync pattern for the CD sector format. In this

25 case, the bit pattern can be shared with the frame

sync.

Fig. 19C shows the case of which a data sync



17 10B, the header is conposed of a CRC (that detects a

header error) (1 byte), copy managenent information (Ccaws) (1
byte), layer information (1 byte), an address (4 bytes) , and
auxiliary'data (1 byte) that are the 5 33 same as those shown in Fig. 6B.
Assum ng that A = 1,024 (= 1 k) bytes and A = 1,036 bytes, 1 kbyte
sectors can be bl ock segnented wthn =16 and m= 7. In other

wor ds, as shown i ta i diV|de ever 48 bytes in the
R'W 10 di recﬁfon 36 as tbg“nfa(jg m vvo( SmeRS mcf)naﬁ ]T6831/' of 148

x 7 = 1,036 bytes."101®10000K )i'S COUMRSRLLOEM times is placed for the 2
kbyte sector format, whereas a data sync of which a
binary code {(for example, "173" (= "10101101") is

5 repeated four times is placed for the CD sector format.
When the.data sync for the 2 kbyte sector format is
digitally modulated, a pattern "0010010000010001" is
repeated four times. On the other hand, when the data
sync for the CD sector format is digitally modulated, a

10 pattern "0001001000100010* is repeated four times.
Thus, since the distance between the bit patterns of
the two data syncs that have been digitally modulated
becomes large, the bit patterns can be prevented from
being incorrectly identified due to a transmission

15 error.

Next, returning to Fig. 1, a recording system

according to the second embodiment will be described.
For simplicity, the description of similar portions to
those of the first embodiment is omitted.

20 A formatting circuit 4a converts the received
data into data of the 2 kbyte sector format as shown in
Fig. 6A and adds the above-described data sync pattern
SY1 (that represents the 2 kbyte sector format) as a
data sync to each sector. A formatting circuit 4b

25 converts the received data into data of the CD sector
format as shown in Fig. 7A and adds the above-described

data sync pattern SY2 (that represents the €D sector



sectors. Returning to Fig. 1, a recording system
according to an enbodi nent of the present invention 15 w il be
described. Digital data is supplied froman input termnal 1to a
switeh circuit 5a through an inggrface 3 for exanple a SCS

I nterface. The switch circuit 5a selectively supplies the digita
data to formatting circuits 4a and 4b. The formatting circuits 20

4 d 4b divid i gi tal ' ,
88,8, A i S AR, 1

and a_header to each sector. \
circuit 4a converispf hend er®t V&tbw other ef@hg1e8t9rtdLcd kPNt e SECEHs.

format shown in Fig. 6A On the other hand, the formatting circuit
4b converts 25 Thetdectecefyathtiodd dato sdHeckd secpat fdotanvdf stioan in
Fig. 7A The switch circuit 5a is controlled

formatting circuit 4a or 4b is supplied to a block
5 segmenting circuit 6.
The block segmenting circuit 6 forms a block
composed of seven sectors or eight sectors shown in
Figs. 9A and 9B corresponding to an ID signal. At this
point, to identify the top sector of each block, the
10 data sync pattern SY1 and SY2 of the top sector of each
block is substituted with a data sync pattern SY3 shown
in Fig. 18. Data of each block is supplied from the
block segmenting circuit 6 to a C2 encoder 7 and a Cil
encoder 8 (that are the same as those described in the
15 first embodiment). The C2 encoder 7 and the Cl encoder
8 add a C2 parity and a Cl parity for error corrections
to each block, respectively.
Next, with reference to Fig. 20, a
reproducing system according to the second embodiment
20 of the present invention will be described. Likewise,
for simplicity, the description of similar portions to
those of the first embodiment is omitted.
Reproduction data read from an optical pickup
12 is supplied to a clock extracting PLL circuit 22
25 through an RF amplifier 21.
Reproduced data read from the optical pickup

12 is supplied to a PLL circuit 22 that extracts a



18 corresponding to an ID signal on a caontrol signal bus of the

interface 3. The switch circuit 5a is operate 5 -éf %@gNn to data
received fromthe interface 3 ’ t hrough a Paﬁgsgﬁgﬁﬁiéén ata that has
been-di vi Hed every 2 kbytes is reced3ved {{rom r exanpl e,

t he switch circuit 5a selects the formatiing circuit 4a
corresponding to the 1D signal on the control bus. On 10 the other hand,
when data that hag)dern:khyhgeda Ve Yampl i £idy 322, DYbRSeddn receied froma
CD- ROM drive, for exanple, the switch circuit 5a selects the
formatting circui tedbrding side and the reproducing side, a servo

control circuit (not shown) that controls the focus
servo operation, the tracking servo operation, the seek
5 operation, the laser power for the recording operation,

and so forth is disposed. The output data of the PLL
circuit 22 is supplied to a sync separating circuit 23.
The sync separating circuit 23 generates a sync
detection signal corresponding to a frame sync, a

10 sector sync, and a block sync shown in Fig. 15.

The sync detection signal is supplied to an
ID signal generating circuit 24. The ID signal
generating circuit 24 checks the bit pattern of the
frame synchronous signal of the reproduced data and

15 generates a sync ID signal corresponding to the sector
format of the reproduced data. The sync detection
signal is supplied to a timing generating circuit (not
shown). The timing circuit generates various timing
signals that synghronize with sectors and blocks of the

20 reproduced data.

The sync separating circuit 23 is connected
to a digital demodulating circuit 25. The digital
demodulating circuit 25 performs the inversed process
of.the digital modulating circuit 9 shown in Fig. 1 and

25 generates data of which code-words have been restored
to data symbols. The output data of the digital

demodulating circuit 25 is supplied to an error

This Sheet Has Been Reﬂlaced

AEWAMAT




The I D signal is supplied to the formatting circuits 4a and 4b. The
| D signal or a substitute signal thereof is 185 acet—n-—the header of

each sector as part of the auxi liary dat df tﬂﬁ%MEEmaAgsggNt e
formatting circuits 4a and 4b is supplied to aRBPbakssegnen)i ng
M

circuit 6. The 1D signal may be supplT€éG FoS—t=abl e
of contents) generating circuit (not shown) so as to 20 generate TOC

data that conlal NS Nkl Ul cThgeTCer 2o A QEULANS st e o

fornatlon I's

dat a _ Fecordﬁibeo_@z fd?!co?%f@”@'é% ”'I‘%el r@lerd%d&erzﬁl%ﬁi dHA e
When a disc is |loaded in a drive, the TOC data is read 25 fromthe disc.

The TOC data may hiedefear @b @@®del Bn error (sff Sthd Nfepradiayy tRldL) .
Thus, the DIT data is substantially the same as the TOC dat a.
Al ternatively, al dffpe Wil kiddelarsetadata, tthe C2 decoder 26b perform
5 folding type dual code decoding processes for the
reproduced data corresponding to the C2 encoder 7 and
the C1 encoder 8 on the'recording side shown in Fig. 1.
The decoded output data of the C2 decoder 26b
is supplied to a block desegmenting circuit 27. The
10 block desegmenting circuit 27 performs the inversed
process of the block segmenting circuit 6 on the
recording side shown in Fig. 1 and outputs data in a
sector format. The Cl decoder 26a is connected to a
data sync identifying circuit 28. The block
15 desegmenting circuit.27 is connected to a switch
circuit 29. The switch circuit 29 selectively supplies
the output data of the block desegmenting circuit 27 to
deformatting circuits 30a and 30b.
The data sync identifying circuit 38
20 identifies the information of the data sync of each
sector. As described above, the data sYnc identifying
circuit 38 detects whether or not the data sync
extracted from the reproduced data accords with the
predetermined data sync patterns so as to determine
25 whether the sector is of the 2 kbyte sector format or
of the CD sector format. In this case, the sync 1ID

signal is also supplied to the data sync identifying
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19 TOC data is supplied to the input termn_na

TOC data is converted into a sector format aI-r?*"g;E;F;&%t ]
data. In this case, as the relation beg wee ﬁgﬁmm}ﬁbctor

of TCC data and a user 5 sector conpgsed pf_use 2 ol | ow ng

three types of structures are available. In a flrst structure, the
TOC sector is a 2 kbyte sector, whereas the user sector |s a2

kbyte sector or a GD 586Gt 0 |pI'hae gﬁq:%n%é(ﬁc 1c%ent§f{%fﬂ?gc1rc tBhe Tec

sector and the user sectors are secon structure

i's used in .such agenerates£aS&ddtdloald; falid AriePgIRMJ £d eidedon the

sector ID signal and the sync ID signal. The sync ID

signal is obtained before the digital demodulating
5 operation is performed. Thus, the sector format can be
easily identified. With the sector ID signal, the
sector format of each sector can be identified. 1In
addition, with both the sector ID signal and the sync
ID signal, the sector format can be identified with a
10 high reliability.

The switch circuit 29 is controlled with the
control signal supplied from the data sync identifying
circuit 38. 1In other words, when the reproduced data
is of the 2 kbyte sector format, the switch circuit 29

15 selects the deformatting circuit 30a. When the
reproduced data is of the CD sector format, the switch
circuit 29 selects the deformatting circuit 30b.

The deformatting circuit 30a performs the
inversed process of the formatting circuit 4a on the

20 recording side shown in Fig. 1. On the other hand, the
deformatting circuit 30b performs the inversed process
of the formatting circuit 4b. The deformatting circuit
30a extracts user data of 2,048 bytes from each 2 kbyte
sector. The deformatting circuit 30b extracts user

25 data of 2,336 bytes or the like from each CD sector.
The'user data extracted by the deformatting circuit 30a

or 30b is supplied to an interface 31. The interface

This Sheet Has Been Re;
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optical disc 2. In a third structure, the TOC sector I s conposed of
a first TOC sector that is a 2 kbyte sector and a second TOC sector
that is a CD sector, 15 whereas the user sector is a CD sector. The
third ' structure is used in such azgase that all data of the
CD-ROMis recorded and the TOC data of the optical disc 2 (for
exanple, DVD) is forned as a 2 kbyte sector. The bl ock
segnenting circuit : t iIS.C f '

36 J i s bér?&kre&g%%%e? n&%agf%p\é)rgfag ® tesﬁx\lﬁﬂad]i ng

sectors or eight sectors as correspo

to the ID signal 32. unlagdesitw the heageremiofARhEEE Mt ANy R

si gnal received fromthe outside. The out put data of the
bl ock segnenting craxube &xisactetetisonweilye stpphitedidtta &6 the @idd£ncoder
7 and a C encoder 8 that are error correction code encoders.

These encoders perd@realating cirdwldi2fy. t yktelumd t coaley errie datra etrion
code encodi ng
5 may be extracted from the output data of the C2 decoder
26b. The extracted data sync is supplied to the data
sync identifying circuit 38.
In the above-described embodiments, one
optical disc has one sector format. However, according
10 to the present invention, one optical disc can have two
sector formats. Several examples will be described
with reference to Figs. 21A, 21B, 21C, 21D, and 21E.
In Fig. 21A, the record region of an optical disc 40 is
divided into a zone 41 and-a zone 42. Data of a

15 particular sector format and data of another sector
format are separately recorded on respective zones. In
an example shown in Fig. 21A, data recorded in the zone
41 has the CD sector format, whereas data recorded in
the zone 42 has the 2 kbyte sector format.

20 Fig. 21B shows an example of which files have
different sector formats. In other words, the record
region is divided into file record regions. Data of a
particular sector format and data of another sector
format are separately recorded in respective file

25 record regions. In Fig. 21B, for example, a file
record region from portion a to portion b has the 2

kbyte sector format, whereas another file record region



20 process as shown in Fig. 8 The real process perforned by

the encoder 8 will -be described |ater. The output data of the C
encoder 8 is 5 supplied to a digital nodulating circuit 9. The

digital mddulating circuit 9 maps a data gy nbol of, for exanpl e, one
byte (eight bits) to a code-word of 16 bits corresponding to a
predeterm ned table so as to generate nodul ated data with a small DC
conponent. of 10fromopéseioAsct Bg ghgttah eiD@llé|safth@9clﬁETsQ%<éort fi%rl%EM

met hod (used for CDs), the 8-15 nodul ati ng net hod (of whi ch a data

synbol of eight bits is conPegtediCnthoas an example of which tracks
have different sector formats. For example, data
recorded on a track Ta has the 2 kbyte sector format,
5 whereas data recorded on a track Tb has the CD sector
format.

Fig. 21D shows an example of which sectors
have different sector formats. In other words, the
record region is divided-into sector record regions.

10 Data of a particular sector format and data of another
sector format are separately recorded in respective
sector record regions. For example, data recorded in a
sector SECa has the 2 kbyte format, whereas data

recorded in a sector SECb has the CD sector format.

-

15 Moreover, to increase the storage capacity of

an optical disc, a single-sided multiple-layered disc
and a double-sided multiple-layered disc have been
proposed. A single-sided two-layered disc has a record
layer 43 and a record layer 44 as shown in Fig. 21E.

20 Data on the record layers 43 and 44 is read from one
surface. For example, data of the CD sector format is
recorded on the record layer 43, whereas data of the 2
kbyte sector format is recorded on the record layer 44.
In the case of a double-sided multiple-layered disc,

25 likewise, data of a different sector format can be

recorded on each record surface.

As described above, according to the present



code-word of 15 bits), or the Iike can be used. The out put data of

the digital nmodulating circuit 9 is 15 sel ectively supplied to sync
adding circuits 10a and | 0b through a switch circuit 5b.

The sync adding circuits 10a and | Ob add 4a sync signal (a sector
sync, an additional sync S1, a d sync S2, and a bl ock sync) to the
nodul ated data. As 20 wi |l be described later, in the enbodinent, a
sect or

for e f@ibbe dgentsfi edy £ DodePakt 670 Bl 88 @8dedexampl

sync. The sync adding circuit 10a adds a synhc corresponding to
kbyte sector formadtd of hehélat akbyte sectBrt herpbher ahandatkhersyne eddi ng

circuit I0b adds a 25

dat a.
not present

5

10

15

20

25

Thessesymr stduavat acspeespbndihgpavt éhe €6 fhawkatheynabe

in the nodul at ed dat a. The output data of the
adding circuits used in physical regions. With a single data storage

t%e 2

sync corresponding to the CD sector format to the

sync

medium, both software data for a computer and software

rescurces for a CD-ROM can be handled.
In addition, according to the present
invention, since the error correction code

encoding/decoding processes and digital

modulating/demodulating processes can be commonly used

for two types of sector formats, the hardware scale can

be reduced. Moreover, software data for a computer and

software resources for a CD-ROM can be handled on a
single record medium.
Furthermore, according to the present

invention, since each of the sector formats accords

with a multiple of the number of frames of transmission

data, data can be easily formatted and deformatted in

synchronization with the frames.

Although the present invention has been shown

and described with respect to best mode embodiments

thereof, it should be understood by those skilled in
the art that the foregoing and various other changes
omissions, and additions in the form and detail ther
may be made therein without departing from the spiri

and scope of the present invention.
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21 10a and | Qb is supplied to an optical pickup 12 through

a driver 11. TMSGJM utBeeteR fa‘FeQ ecorded on the _optical-disc 2 by
t he nagneto-opt nethod oL.. C recordi ng
met hdd. The opt 2 is roug;ed 3 at CLV
(const ant |near ve OCIty) or CAV (co ity).

The m nimumunit of data recorded/reproduced optical pickup

12 is one bl ock oWhdatas claimed is: Next, with reference to Figs.
12A and 12B, 10 record data that is output fromthe sync adding
1. A data recording apparatus for recording
digiﬁal data on a data record medium, comprising:
input means for receiving first data of which
5 data is divided by a length of a multiple of 512 bytes
and second data of which data is divided by a byte
length corresponding to a CD format;
formatting means for converting each of the
first data and the second data into a sector format;
10 encoding means for error-correction-code
encoding output data of said formatting means;
modulating means for digitally modulating the

data that has been error-correction-code encoded; and

recording means for recording record data

15 supplied from said modulating means to the data record
medium.
2. The data recording apparatus as set forth in
claim 1,

20 wherein said formatting means is adapted for

adding a data synchronous signal to the top of data,
when the data is converted into a sector, the data
synchronous signal being used for identifying whether
the converted sector accords with a sector composed of

25 the first data or a sector composed of the second data.

3. The data recording apparatus as set forth in

Hll\ll\ I ||||\ \\I\I \l \II\



circuits 10a and IOb'Wi |1 be described. Fig. 12A shows -record data

of the 2 kbyte ¢ 13‘,@5 shown in THS S icfT HhSABEENEG] Sect or
(2,072 bytes) |s 148 by EﬁEﬁGEDA\par;ty P (eight
bytes) and a par Im (14 byt esyz ar gaddes—t- gata by the
fol ding type encodi ng process. Thus (148 + 22 = 170)
data synbols are generated. These data synbols are divided into 85
data synbol s. Thels d ta synbols are converted into (85 x 16 =
1, 360) channel - bit's 'he 20 digital nodul ating nmethod (8-16
modul ating met hod). wherein the ARcdrd Al SWNCHIOPQUS: gnale a
sector sync S3 of 32 channel-bits is added to the top of the
modul at ed data syrdiyth off thesda nsicdwgl 2,40 heyte Kby 836 bytes, sBLID4. An
additional sync S1 is added to each of the ‘25 ot her data synbol s.
Thus, each transmgiseason dr wiS3G bytes. conposed of (1,360 + 32 = 1,392
channel -bits). The
5
4. The data recording apparatus as set forth in
claim 1,
wherein the data recorded on the data record
medium is composed of a plurality of successive
10 transmission frames, and
wherein the number of transmission frames of
the sector composed of first data is different from the
number of transmission frames of the sector composed of
the second data.
15
5. The data recording apparatus as set forth in
claim 1,
wherein said encoding means is adapted for
performning a folding type encoding process for output -
20 data of said formatting means.
6. The data recording apparatus as set forth in
claim 4, further comprising:
means for forming the data to be transmitted
25 to the data record medium with the transmission frames

and for adding a frame synchronous signal to the top of

the transmission frames, the frame synchronous signal

* c [ M s *



addi ti onal sync Sl of 32 channel bits is added to each_”ﬂ_,,,“u

22 of F d symbol s o t he

2 ‘kbyte sector. m each t ransmi §stig SHE is fornmed.
As stown in Fig. 43¢ ansn1§§? onpose
record data of the 2 kbyte 5 sector. 'oned above, the sector
sync S3 instead" of the C1 sync S2 is added to the top of the 28
transni ssion franeetermining whether thEl GeckdB %GOW%er%Q%h§m4§%§oﬂf the CD
sect or format. Record data of 2 kbytes and (16 X 32) 10

transnission frandsaweshathersdanwitar the ceReIe dot@oisdd of the first

data or the sector composed of the second data.

5 7. The data recording apparatus as set forth in
claim 2,
wherein the data synchronous signal contained
in each of the sector composed of the first data and

the sector composed of the second data is used to

10 identify a block as a set of a plurality of sectors.
8. The data recording apparatus as set forth in
claim 2,

wherein the data sync signal is composed of a
15 pattern that represents a plurality of character codes,
and
wherein said formatting means is adapted for
allocating character codes to the data synchronous
signals added to the first data and the second data so
20 that the character codes of the data synchronous signal
added to the first data are at least different from the

character codes of the data synchronous signal added to

the second data.

L

25 9. The data recording apparatus as set forth in
claim 2,

wherein said formatting means is adapted for

IIIIIIII 1) ||I|| I



data of one sector. A sector sync S4 that represent F] 2 CD sector
ﬁ:’ﬁﬂﬁfﬁﬁﬁmiﬁN)

format instead of Thikh8hess 31is , | B of the
transm ssion frane sector 1o =tﬁE¢¢mu&Q30a
sector format, a ync S2 i ¢44adfled. to

of the CD
e nodul at ed

dat a o s of the second hal f of tﬁEﬂEBhsector format .
Thus, the 2 kbyte sector format and the CD sector format can be

dentified with t t |
addi i on. 1 hese SEctart i e Bup Pet¥erns sudencte, HRRHFE s s dhe o
(additional sync ghe second a@¥¥ & SWAC 528 - aTbESncé hensesbOfwd&s mat can

be identified wth only a frame sync rather than a sector
sync. becomes FaB§e.13A and 13B show the case of which a 25
sector format is identified with only a sector sync rather than a
frame sync. In other words, in the case
5 10. The data recording apparatus as set forth in
claim 2,

wherein the bit patterns added to the first
data and the second data are selected so that the
distance therebetween becomes large after they are

10 digitally modulated.

11. The data recording apparatus as set forth in
claim 2, further comprising:
block segmenting means for forming-a first
15 block with a plurality of sectors composed of the first
data and a second block with a plurality of sectors

conposed of the second data.

12. The data recording apparatus as set forth in
20 claim 11,
wherein- said block segmenting means is
adapted for substituting the data synchronous signal
contained at the top sector of each of the first block
and the second block with a particular synchronous

25 signal that represents the top sector of each block.

13. A data reproducing apparatus for reproducing

Hllllll 0 DR IIII



of record data of t he 2 kbyte sector format, a sec

—

23 sync Sis |S§ lagegle top of th ﬁgﬁéQHEﬁ%Hﬁﬁ%ﬁ

Fig. 13A. On the ot he case of rechr REPLAC the CD
sector format, a se 43 ac op of the sector
as shown in F|g At the top of each transm ssion frane to which
t he sector sync I's not placed, the Cl sync S2 and the

addi ti onal sync SHaare fploaC@ddata record medium, Ahelemard bed iakovRem 2
kbyte sector is conposed of 28 transm ssion frames. On the other

hand, 10 a CPeserded oo dhrposcad glecd2d magkinins dinors fataresmanner

that first data divided by a length of a multiple of
512 bytes and second data divided by a byte length
5 corresponding to a CD format are converted into
respective sector formats and that an error-correction-
code encoding process and a digital modulating process
are performed for the sector formatted data, the
apparatus comprising:
10 means for reproducing the data from the data
record medium;
means for digitally demodulating the
reproduced data;
decoding means for correcting an error of the
15 demodulated data;
deformatting means for extracting the first

data and the second data from the error-corrected data;

and
means for selectively sending the first data
20 or the second data.
14. The data reproducing apparatus as set forth

in claim 13,
wherein the second data is divided by the
25 length of 2,352 bytes, 2,340 bytes, 2,336 bytes, 2,324
bytes, or 2,450 bytes.

* < L M s *



Thus, when data is formatted or deformatted, the nunber of
transm ssi on frarmsshatm;isami syvpehr oni zati on

lized wveen 28 and .32.in SVAaY
with franes. Conseﬁ!m““ﬂ ﬁﬂect ors @l Hemasid pegmnihged. In
addition,” a 1 kbyt '
A 4 kbyte ctor

Is compsed of lask{apgyi ssian franes.

can be conposed of ES=traweswssior=frahes. A CD
sector including a sub-code (the sector length is 2,516 bytes) is
conposed of 34 freges. ThusgheviRitd heprosthefing apparatols tde detansnitdsi on
frames is changed anong 14, 56, and 20 34, the desired sector fornmat
can pe used. |Inin claim Jgrticular, when the error correction code
encodi ng process for CDs and fol ding typg%ésuccessive type)
error correction code encodiiRFibders datmtreFPrdee on the datResded

aer) are sed, S luell Yool scelof SRS, ey e CBlbE. 4858 Y
5 transmission frames, and
wherein the number of transmission frames of
the sector composed of first data is different from the
number of transmission frames of the sector composed of
the second data.
10
16. The data reproducing apparatus as set forth
in claim 13,
wherein said decoding means is adapted for
decoding data of which a folding type encoding process
15 has been performed as the error correction code

encoding process.

17. The data reproducing apparatus as set forth
in claim 15,

20 wherein a frame synchronous signal is added
to each of the transmission frames of the data stored
on the data record medium, and

wherein the apparatus further comprises:
synchronous signal separating means for

25 detectiné the frame synchronoué signal with data
reproduced by said reproducing means; and

identifying means for identifying whether the

I



Fig. 14 is a schematic diagram for explaining

24 a met MhislSheenHagBetp Beplased| ock sync S j e
above, one block is : ght 2 kbyte s#ctpesHEET HAS BBENSeven CD
sectors. Thus, the b nstead 47 of tREPERCEDIr sync S3 or

Is placed at the top 5 transm ssi on fr are=st=the=top sector of the
bl ock. The sector sync S3 or $S4 is placed to the top transm ssion
frame of each of theaotkerosieeld by 536 @@k oG nSOmeans is 6aBebeop! aced
i ndependent fromthe sector sync. Al'ternatively, the block sync may
be omtted. By l@omposeaumtfi ridret e rstndertaofort ke seetbar cowposedt b€ the

second data corresponding to a pattern of the detected

frame synchronous signal.

18. The data reproducing apparatus as set forth
in claim 17,

wherein part of the sector contains a sector
identification signal that represents whether the

10 sector is compésed of the first data or the second

data, and

wherein said identifying means is adapted for
identifying the sector corresponding to both the

pattern of the frame synchronous signal and the sector

15 identification signal.

19. The data reproducing apparatus as set forth
in claim 17, .
wherein said deformatting means is adapted
20 for extractiﬁg the first data or the second data from
the error-corrected data corresponding to a control

signal supplied from said identifying means.

20. The data reproducing apparatus as set forth

25 in claim 17,

wherein the data stored on the data record

medium is composed of blocks each of which is composed

* c L M 5 *



delimtation of the block can be detected. Ei 15 shows
a practical bit mﬁttmamwﬁeeake laced frame synghyg gmglmggm he. case

that the 38 16) ng met hod (refgrre ﬁgpgﬁgﬁ@e EFM pl us
met hod) |taI modulggt i ne 2,
3, and 4 are defln 6) nodul ati ng net hod. In Fig. 15,

bit patterns of syncs of t he states 1 and 2 and bit patterns of

syncs of the stat %a q;%z r eparately defi ned. Wen the nost
significant bit By €Xé§ oL, §Ethhe ‘states 1 and 2 are used. \Wen

t he nost 5' gni fi CaMhél"etld ®ach of hﬁuétﬁceéox?s %if‘aﬁ{se 2 tuhdta

used. Data of each bit pattern is placed fromthe
transm ssi on framsynchronous signal thdkiﬁﬂﬁh%héﬁt§q%heﬂﬁhrtﬂﬁhlﬁéctor

patterns of the 25 additional sync S1, the d sync S2, the sector
syncs S3 mdsposat athdhs @J«SyrﬁatSS @r ettt fferend datom each
5 wherein said decoding means is adapted for

correcting an error of each of the blocks} and
wherein said identifying means is adapted for
identifying each of the blocks corresponding to the

data synchronous signal.

10
21. A method for recording digital data on a data
record medium, comprising the steps of:
receiving first data divided by a length of a
multiple of 512 byte$ or second data divided by a byte
15 length corresponding to a CD format;
formatting the received data as sectors
composed of the first data or the second data;
block segmenting a plurality of sectors
cbmposed of the first data or the second data;
20 adding an error correction parity to data as
each of the blocks so as to encode the data;
digitally modulating the gncoded data; and
recording the modulated data on the data
record medium.
25

22. The method as set forth in claim 21,

wherein the formatting step further comprises

\\Il\ll\ l\\l\l Illl\ \\I\I \\ \|I\



other. In addition, these bit patterns do not appear

25 in a code mor e of which daga=synbols _have been

nmodul at ed. nt|f|ed by a aﬂﬁs@mrtTPA gj ning two
sequences’ of mh H 5 ipyefjted chemngl F | 1T (where
Tis a bit cell annel bit). ] eference to

Fig. 2, a reproducing circuit for an optical disc 2 on which data has
been recordg@ %kthe bove-descri bed.manner will be 10 descri bed.
Data i s recorded on the di%t 2 in the 2

adding a data synchronous signal to each of
the sectors, the data synchronous signal being used for
identifying whether each of the sectors is composed of

5 the first data or the second.data.

23. The method as set forth in claim 21,
wherein the modulated data is composed of a
plurality of successive transmission frames, and
10 wherein the method further comprises the
steps of:
adding a frame synchronous signal to each of
the transmission frames; and
adding a frame synchronous signal to a
15 - selected one of the transmission frames, the frame
synchronous signal being used for identifying whether

the sectors are composed of the first data or the

second data.

20 24, The method as set forth in claim 23,
wherein the frame synchronous signal adding
step further comprises the step of:
adding a block synchronous signal composed of
a predetermined bit pattern to the top one of tﬂe

25 transmission frames of a top one of the sectors of each

of the blocks.
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kbyte sector format or the CD-RONIsector format. As wi |l be described
| ater, data in msh*d}ﬁssedqﬁxgm sect or and_t he CD ROM sect or
9

format may be a single opti ahﬂg@ﬂgcfﬂxg?gg&c formats
15 ‘can be ident

ync pattesg anf the gpgﬁgﬁma in the
header of each se 2 an optical % an-—dpt i ca
pi ckup 12, and a splndle not or : are denoted by the sane reference

nuneral s as those ar sho in Fi 1).
However, it 20 2| oul d be ngzt n{aeect ctjatr% Sertecor ng oper a’t | oénigand t he
reprOdUCI ng oper at ' on are n%héleé'fxpr“@ec%/té‘ @MF% ous sidff-idn

particular, when a read-only disc is us e recording -appar at us
shown in Fig. 1 iscop@dEdNG conbindYisdend £ Ve £ast d hecd s oghied Nere

apparatus shown in Fig. 25 2 is a disc drive. Repr oduced
data read fromthetoptdacd grmciiup differ from each other.
5
26. A disc~shaped data record medium for

recording first sectors composed of first data divided
by a length of a multiple of 512 bytes or second
sectors composed of second data divided by a byte

10 length corresponding to a CD format, an error-
correction~code encoding process and a digital
modulating process having been performed for the first
sectors or the second sectors, a header being added to
each of the first sectors or the second sectors, the

15 header being used for identifying whether the sector

containing the header is the first sector or the second

sector.

27, The disc-shaped record medium as set forth in

20 claim 26,

wherein at least part of a TOC region is

divided by a length of a multiple of 512 bytes.

28. The disc-shaped record medium as set forth in

25 claim 26,
wherein a record region is composed of a

plurality of record surfaces, a first sector and a

llll\lll l\ll\l 1) \Illl \\ |||\



12 is supplied to a PLL circuit 22 that extracts a cl ock through an

RF anplifier 21 fR _ | 26
recordi ng side FIine |ng side, a ser"":zﬂf~jjt&ﬁhﬁﬁg$ ircuit
(not "shown) t hat Eml“ ocus 51S€ 6 opﬁEﬁthoﬁﬂ t he liracki ng
servo operation, operation, t or the
recordi ng operation, and so forth is disposed. The output data of
t he PLL ci Idd I n

The sync separati nsci:]&cal rcu%%ld%Bééb%%é{rgg%i&Iaat’%w é@@@{@écﬁ (?%céigﬁé%?rgﬁal
correspondi ng to addoant SWTaces.

29, The disc-shaped record medium as set forth in
5 claim 26, .
wherein a record region is circumferentially
divided into a plurality of zones, a first sector and a
second sector being separately recorded on different
zones.

10
30. The disc-shaped data record medium as set
forth in claim 26,
wherein a record region is divided into a
plurality of tracks, a first sector and a second sector

15 being separately recorded on different tracks.

31. The disc-shaped data record medium as set
forth in claim 26,
wherein a record region is divided into a
20 plurality of file record regions, a first sector and a

second sector being separately recorded in different

file record regions.

32. The disc-shaped data record medium as set

25 forth in claim 286,

wherein a record region is divided into a

plurality of blocks each of which is composed of a

\\ll\||\ \\\l\\ III\\ \\l\l \\ \ll\



sector sync, and a bl ock sync. - The sync detectlon si gnal

I's supplied to an | D S|gnal gener at i Ng=trotit—24 D signa
generating Ci rcuﬂ‘hxsahhe‘-dhe&kes tﬁﬂblt pattern off THI8 SHEET HAS BEEM

synchronous si gnal uced data and REPIQACED at es sync 1D
si gnal correspondi 52 f oPe ed data.
The sync detectlon S|gnal S supplled to a timng generating
circuit (not shown). The timng circuit generates various timng
signal s that synchrehtielieveh sectors, andf bt stkseotorhend a secondepeotioeed
data. 20 The sync separating circuit 23 is connected

to a digital dennd%ﬁhﬁ?rﬁFRﬁF%ﬁﬁ%Y:&?CQ?@ﬁ@lghtéﬂff°rent bldekodatarting
circuit 25 perforns_the inverse process of the digital nodul ating
circuit 9 shown inr?$ﬁ9nﬁ'and generates data of which code-words
have been restored

5 33. The disc-shaped data record medium as set

forth in claim 26,
wherein the number of transmission frames of

the first sector is different from the number of
transmission frames of the second sector, and

10 wherein a frame synchronous signal is added
to a selected one of fhe transmission frames, the frame
synchronous signal being used for identifying the first

sector or the second sector.

15 34. The disc-shaped data record medium as set
forth in claim 26,
wherein the synchronous signal added to the
header is composed of a combination of a plurality of

character codes that are at least partly differ from

20 each other.

35. The disc-shaped data record medium as set
forth in claim 26,
wherein the bit pattern of the synchronous
25 signal added to the header is composed of one of a

plurality of bit patterns of which the distance thereof

is large.
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25 to data synbols. The output data of the digital

denodul ating circuit 25 is supplied to an error correction code
decoder 26. The decoder26 corrects an

27 " error of the reproduced data. The decoder 26 perforns a
fol ding type dual code decodi ng proces3or the reproduced data
corresponding to the O encoder 8 and the C2 encoder 7 on the

recordi ng side shown in ta of
e e S R S
bl ock desegr‘?&%ﬂ% c1

of the block segnenting circui tAgE_cf El;}e rEeCIQ{Eg'L&%ﬁ Q(;iﬁl

A data recording apparatus for recording
digital data on a data record medium is disclosed, that
comprises an input means for receiving first data of

5 which data is divided by a length of a multiple of 512
bytes and second data of which data is divided by a
byte length corresponding to a CD format, a formatting
means for converting each of the first data and the
second data into a sector format, an encoding means for

10 error-correction-code encoding output data of said
formatting means, a modulating means for digitally
modulating the data that has been error-correction-code
encoded, and a recbrding means for recording record

data supplied from said modulating means to the data

15 record medium.

Figure 1



shown in Fig. 1 and outputs data
desegnenting circuit 27 is connec
circujt 28 and a switch circuit 29. S by
selectlvely suppl i es the out put “~F¥4_mlﬂf,b|°Ck desegnenti ng
circuit 27 to deformatting circuits 30a 0r—30b. 15

The header identifying circuit 28 identif2@s the information of

t he header of each sector. |In other wor ds, the header identifying
circuit 28 identifies whet her or not each sector is the 2 kbyte
sector format or the CD sector format corresponding to the sector
ID 20 signal placed in for exanple auxiliary data (AUX). In

this case, the sync ID signal is also supplied to the header
identifying circuit 28. The header identifying circuit 28
generates a control signal corresponding t both the sector ID

10 The bl ock
eader identifying

signal and the sync ID signal. The e
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25 sync ID signal is obtained before the digital denodul ati ng

operation is performed. Thus, the sector format can be easily
identified. Wth the sector ID 28
signal, the sector format of each sector can be identified. In
addition, with both the sector ID /zéngnal and the sync I D signal,
the sector format can be identi%ied with a high reliability. 5
The switch circuit 29 is controlled with the control signa
supplied fromthe header idgntifying circuit 28. In other words,
when the reproduced data is of the 2 kbyte sector format, the
switch circuit 29
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selects the deformatting circuit 30a. Wien the 10 reproduced data is
of the CD sector format, the switch circuit 29 selects the
deformatting circuit 30b. The deformatting circuit 30a
perforns fhe i nversed process of the formatting circuit 4a on the
recording side shown in Fig. 1. On the ot her hand, the 15 deformatting
circuit 30b perforns the inversed proce of the formatting
circuit 4b. The deformatting circuit extracts user data of
2,048 bytes fromeach 2 kbyte ' Ejg $e deformatting circuit 30b
extracts user data of 2,336 byt or the Iike fromeach CD sector.

20 The user data extracted by the deformatting circuit 30a or
30b is supplied tojlan interface 31]. 1TmNSM'I§S’Iqu1RAME ——31-supplpes the
reproduced data to}an output term nal Next ,
an exanpl e of the grror 1;?,;;_em1lzogy1tggd.e_. 4 .__12 BYTES— 4
3
98
Y ( 1, { { { {
/ Y ) ) ]
SYNC ) DATA DATA C1 PARITY

SUB—CODE C2 PARITY



25 encodi ng process according to the enbodi ment of the

i nvention will be described. Fig. 16 is a
error correction code encodi ng

pr esent

bl ock di agram showi ng an

procéss performed by the error correction code encoder

correction code is simlar to the cross.

29

8. The error
i nterl eave Reed- Sol onon

Aqbyges are

encoder 41

code used for a CD (this code i4/%ed in the fol ding type dual code
encoding 5 pr ocess)- FHaput—syrboet-s—of
supplied to a & @ enceder 41. |The outjput data of the
(data synmbol s of 148Shytes aEd a C<parity H of 8
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bytes) is supplied to a C2 encoder 43 through a 10 delaying circuit

group 42. The C2 encoder 43 perforns an encodi ng process with the
[170,, 156,, 15] Reed- Sol onon code and generates a C2 parity Q of 14
byt es. The O encoder 41 performs an encodi ng process for not
only data, but parity Qwith a d code. g , the C2 15 encoder 43
feeds back the C2 parity Qto the O encoder 41 fromthe C2
encoder 43 through the gefgyrmg—crrourt- group_ 42a.con ,
the G encoder 41 perfofg jan & en:oding[procesﬁ}mﬁth t hg{[ 2470, |162,
9] Reed- Sol onpn Tdde. 20 < 170 Bytes (datq 148
bytes, a O parity of 3 8§bytes,fé1d a @ parity of 14 bytlesy
received fromthe = |G enegpder 41 pre extracted as out put |syjrbolts
t hr ough an arr agrhangi ng circuif 45 ipcluding a del aying
circuit. The out put synbc>s are supplied fo the
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25 digital nodulating circuit 18. The interleave |ength _of

the folding type dual code encodi ng process is 170

correspondi ng to the nmaxi num del ay anount of the

30 delaying circuit. (In this case, the frame represents
two franes

the length of the O code sequence and is equivalent to
of the above-described transm ssion franég?. The interl eave |l ength
r%ﬂﬂmqu gth %@iMeHeweor
i bt, with reference

franes

is also referred to as the 5
t he depth of t he interl eave. NeXt ,
to Fig. 17, the process
K3 —
woo <t
=+
T
‘ - w
—~ » » << tw
w < w ¢ < i = —
Lt - - — = < >
— < > < >- Q o
> fa) > a @
« @ o | 5 le i
N~ <t ¢ D o . ¢ —
» : < - > o~ <
<l o < N ix | F
Z I o : X
o : O : <
o . = ‘
- et © ‘
. w 71 : w
< : » o ‘ o
» : w ‘ L
P x — ;T o=
- ' 0 H 0
X a ‘ o)
< ; <
&i i &
O © - LAYER o A LAYER
—_— (TN ] —
< —
tw ~ jos=0 2 Y = |ooso
o — w —
x
—, « Ol &) N 10114
4 DATA SYNC| < . K DATA SYNC] <

S

>
Iy

Fig. 6B
Fig. 7A
Fig. 7B



of the decoder corresponding to the encoder shown in Fig. 16 w |
be described. The input synbols (of 170 10 bytes) are supplied froma
digital denodulating circuit 25 to a Cl decoder 52 through an array
changing circuit 51. The array changing circuit 51 performns the

i nverse process of the array changi ng di' it 44 of t he encoder

The Cl decoder 52 perforns a decoding I process with the [170, 162,

9] Reed- Sol onobn code. The output data of the Cl1 decoder
52 is supplied to a C2 decoder 54 through a delaying circuit

group 53. The C2 decoder 54 perforns a decodi ng process with the
[170, 156, 15] Reed- Sol onobn code. The 20 decoded out put data of the C2
decoder 54 is supplied to a C decoder 56 through a deinterl eave
del aying circuit 55. Thus, output synbols of 148 bytes that have
been error-corrected by the decodi ngy process, the C2

ig.

- 112 -

C1
148

16,576 BYTES

8 C1 PARITY

14 C2 PARITY




decodi ng process, and the C decodi ng process are 25 extracted.

As the error correction code encodi ng process, a block conpletion
type encodi ng process of 31

whi ch the error correction code encodi ng process is conpl eted for
every predetermined unit can be used along 5 wth the folding type error
correction code encoding process. 8 Rwever, when two sector formats
are present on a single disc, the dlng t ype encodi ng
process successively .records data, Sjkuper t he bl ock

conpl etion type encodi ng process.
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10 Next, a second enbodi nent of the present invention will be
described. In the second enbodi nent, with the data sync (4 bytes)
shown in Figs. 6A and 7A, a plurality of data formats are identified
and the top of each block is detected. 15 Fig. 18 is a
schemati c di agram for - expl ai ni ng é?qexanple of a data sync. The data
sync (4 bytes) of t he reproduced’ ata is conpared with predeterm ned
dat a sync patterns SY1l, SY2, and SY3. As the data sync

patterns, character codes dgfined in for e 646 can be used.
Fig. 18 shows characters of IThe preﬁggghﬁih§§%d§ﬁgsgync patterns.

For the 2 kbyte sect
pattern . SY1. For_the q& gctor f
data sync @ n SY{O Agga HEXDER
bl ock, "BL g?g usdd¥s! t nPAdAd a

| 2 8 f———— 1024 BYTES ————+ 2 |

L4 i
- e
c' S~

MEB—ts—used—as—the datasyTnT

rmat, "CDRM' is used as the} E
t the 25 ysHrepi¥ani ng of eagh D

~
-~
~§
i

R p—

. clSle| A
F[g _ IOB R |5 ovress | U
Fig. 11
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T o T JFOIERTATE
HEADER SERERRERERERES
| ras
~~ 1036 SERRSRSRERRREE
BYTES F R
lr"‘ ' "1
16 SECTORS
-




s-ync pattern SY3. By determ ning whether the data sync PBSY of each

sector accords with these data sync patterns, the sector format can
be detected. In addition, with the data sync, the top of each sector
32 ° " and each bl ock can be detect ed. In the real
exanpl e shown in Fig. 18, since t he characters of the data sync
patterns differ from each ot H/2Q he sector fornmat can be correctly
5 detected. However, as in SY2' (= "HDCD') and SY3' (=

"BLCD'), data sync patterns whose characters partially differ from

each other may be used. Fig, 12A

2-KB SECTOR FORMAT

«—— 1 TRANSMISSION FRAME ——}«—— 1 TRANSMISSION FRAME ——=
% | DATA SYMBOLS ——=f 3 |«——— DATA SYMBOLS ——
c.b 1,360 c.b (85B) c.b 1,360 c.b (85B)
T B3
7, 7
7 7
R 7
7 _
147 _
// st s Cl[ 2
Z
/// |
7. 7,
7 7
v D 2
28 | 868 28 | 638 | 88 | 148 |




Figs. 19A, 19B, and 19C show exanpl es of data sync patterns. Fig.
19A shows the case of which all 10 "1s" are assigned to the data sync
pattern for the 2 kbyte sector format and all "0s" are assigned to
t he data sync pattern for the CD sector format. In this

case, the distance between two bit patterns becones maxi mum 15
Fig. 19B shows the case of which the sangl/20 pattern (32 bits) of the

sync pattern as that added after the digital nodulation is
performed is used. For exanpl e, the sync pattern S3 (= "000001000I,
T, 11T (inverted)" (where 11T represents an interval of 20

I nverted channel -bits (T represent Joeriod channel -bit)) is
all ocated to the data sync patternFl ZZB 2 kbyte sector fornat.
The sync pattern $4 (= 001, 11T (inverted)") is '
all ocated to the

CD-ROM SECTOR FORMAT

le—— 1 TRANSMISSION FRAME ———fe—— 1 TRANSMISSION FRAME —=
% le——— DATA SYMBOLS ——={ 32 |«———— DATA SYMBOLS ——»|
c.b 1,360 c.b (85B) c.b 1,360 c.b (85B)
¥ B i
7 7/
_ 7
7 7
_ 7
_ .
% 7
16 _// A~ S2 52
Y 7
7. 7
/// %,
7
// /m
// %
7
£ // %
28 858 28 638 88 | 148




data sync pattern for the CD sector format.

pattern can be shared with the frane

19C shpws the case of which a data sync

Int

his 25

sync.

33 " of which a binary code (for exanple, "168" (
"10101000")) is repeated four tines is placed for the 2
sector format, whereas a data sync of wh? £30 a

exanpl e, " 173" (="

the CD sector format.

format is

digitally nodul atPIg pat t 3A

'10101101") is 5

2-KB SECTOR FORMAT

, the bit

Fig.

kbyt e
bi nary code (for

0010010000010001"

repeated four tinmes is placed for
When the data ?%nc for the 2 kbyte sector

IS

«—— 1 TRANSMISSION FRAME ———sfe—— 1 TRANSMISSION FRAME —
3 |e—— DATA SYMBOLS ——»{ 22 j&——— DATA SYMBOLS ——=
c.b 1,360 c.b (85B) c.b 1,360 c.b (85B)
‘ S3
/// 7
% Y
7 7,
"/ Y,
14 7, 2
7 ///‘Lvm
% %7
7 7
% ///
7, /
v O %
2B 858 2B 63B 88 | 14B




repeated four tinmes. On the other hand, when the data sync for the

CD sector format is digitally nodulated, a 10 pattern
*0001001000100010" is repeated four tinmes. Thus, since the distance
bet ween the bit patterns of "the two data syncs that have been
digitally nodul at ed becones | ar 7 he bit patterns can be
prevented from bei ng incorrectlg? entified due to a transm ssion
15 error. Next, returning to Fig. 1, a recording
system according to the second enbodi nent will be descri bed.
For sinmplicity, the description of simlar portions to t hose of the
first enbodinment is omtted. 20 A formatting circuit-4a
converts the received data jnio data e 2 kbyte sector format
as shown in Fig. 6A and ad abﬁlo crlbed data sync pattern
SY1l (that represents the 2 kbyte s c for as

CD-ROM SECTOR FORMAT

e 1 TRANSMISSION FRAME ——>fe—— 1 TRANSMISSION FRAME ——]
% |+——— DATA SYMBOLS ———=] 3 f«——— DATA SYMBOLS ——
c.b 1,360 c.b (858) c.b 1,360 c.b (858)
T B /
Y 7
b 7
2 7
_ ////
7 7
16 % i S? St
7 7
% 7,
7 7.
7 7
5// /
7 7
. .
3 %
| 28 858 28 638 88 | 148




data sync to each sector. A formatting circuit 4b 25 converts the

received data into data of the CD sector format as shown in Fig.
7A and adds the above-described data sync pattern SY2 (that
represents the CD sector 34

format) as a data sync to each sector. Figs. 18, 19A, 19B, and 19C
show ot her exanpl es of data sync pattenay.20 The sector formatted
data as the output data of the" formatting circuit 4a or 4b is
supplied to a block 5 segnenting circuit 6. The

bl ock segnenting circuit 6 forns a bl ock 4i)nposed of seven sectors

or eight sectors shown in f:1£7 1

le—— 1 TRANSMISSION FRAME ——st+—— 1 TRANSMISSION FRAME —
3 j+——— DATA SYMBOLS ——t 32 «—— DATA SYMBOLS ———=

_ c.b 1,360 c.b (858) c. b 1,360 c.b (858B)
K s4

//// /

_ —

~— §2 ~ S1

112
(14x8

.
%
_
|
-
%
22;2
.

16257) %2%2
%
%
%
.
%
%

4
/ 7
3 %

| 28 | 858 | 28 | 638 | e8| 148 |



Figs. 9A and 9B corresponding to an ID signal. At this
t he

I dentify the top sector of each bl ock,
and SY2 of the top sector of each
sync pattern SY3 shown

fromthe

in Fig.

bl ock segnenting circuit

10

point, to

data sync pattern SYI
bl ock is substituted with a data

18. Data of each block is supplied

6 to a C2 encoder 7 and a C

encoder 8 (that are the sanme as those dt®&#%bed in the 15 first
enbodi ment). The C2 encoder 7 and the O encoder 8 add a 2
parity and a C parity for error corrections to each bl ock
respectively. Next, with reference to Fig. 20, a
repr oduci ng system according to the second enbodi nent 20 of the
present invention will be de | bed Hikb S€ for sinplicity,
the description of simlar pogtijons t§ the first

enbodinent is omtted.

opti cal

pi ckup

Fig. 15

32 CHANNEL-BITS

e ————— 32 CHANNEL-BITS

STATUSES 3 AND 4
10010010010000000000100000000001

=

100100000100000000001000000005@1

10001000010000000000100000000§05
1000001001000000000010000000080%

Q)

(8->16) MODULATED CODE—-WORD
LSB | MSB

STATUSES 1 AND 2
00010010010000000000100000000001

00010000010000000000100000000001

MSB

00000100010000000000100000000001 10000100010000000000100000000@?4

00001000010000000000100000000001

00000010010000000000100000000001

on
Zo
> O
w=

S1

S2

S 3

S4

S5

ta read from an
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The sync separating circuit 23 generates a sync

corresponding to a frame sync,

showq in Fig. 15.

i's supplied

det ecti on signal
franme

and a bl ock sync

The sync detection signal

sync,
generating circuit 24. The |ID signal

a 10 sect or
| D signal

generating circuit 24 checks the bit pattern of the

to an
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of the digital nodulating circuit 9 shown in Fig. 1 and 25 gener at es

data of which code-words have been restored to data synbols. The
out put <data of the digital denodul ating circuit 25 is supplied to
an error . 36 correction code
Cl decoder 26a and an error correction 18720 code C2 decoder 26b. The C
decoder 26a and the C2 decoder 26b correct an error of the
reproduced dat a. The O decoder 26a and the C2 decoder 26b perform
5 fol ding type dual code decodi ng processes for the r epr oduced

data corresponding to the C encoderF 18 the Cl1 encoder 8 on the
recordi ng side shown in Fig. 1. "

[+~— 4 BYTES —]

; L~ PBSY

COMPARED @

b= - -
L - - -

2 KB SECTOR FORMAT | M M ! C i D |~SY1
CD SECTOR FORMAT | C i D & R } M ~S¥2 HiDic!D fsw
BLOCK B i L :0:C [-5v3 BIiLIiCID s

CDSECTOR 000 ---0---00

|e— 32 BITS ———+]
) 2 KBSECTOR 0000010001, 11T, TIT
Fig. 198 (

CDSECTOR 0000100001, 11T, TIT

Flg 19A EZKBSECTOR 111 1-+-11

(" 2 KB SECTOR r1681 ; “1 0101000 x4
|  DIGITAL MODULATION

| “0010010000010001” x4
Fig. 19C
CD SECTOR 731 ; “10101101” x4
{ DIGITAL MODULATION

N\ “0001001000100010” x4




‘The decoded output data of the C2 decoder 26b is supplied to a

bl ock desegnenting circuit 27. The - 10 bl ock desegnenting circuit 27
perforng the inverse process of the block segnmenting circuit 6 on
the recording side shown in Fig. 1 and outputs data in a

sector format. The C decoder 26a |s qg@%%pted to a data sync
identifying circuit 28. The bl ock desegnenting circuit 27 is
connected to a switch 2: cirCU|t 29. The switch circuit 29

sel ectively supplies the output data of the block desegnenting
circuit 27 to. defgormatting circuits 30a and 30b.

The data sync |dent|fy|ng ircuit 38 20 identifies the information of
the data sync of ea sector. As described above, the data sync

i dentifying C|rcmtt 38 detects whether or not the data sync
extracted fromthe yeprodused datp &cords with the

L.
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=

Ere o
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o

L DEFORMATTING

CONTROL SIGNAL

)
|

§
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DESEGMENTING
DATA SYNC
IDENTIFYING
5
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predeterm ned data sync patterns so as to determne 25 whet her the

sector is of the 2 kbyte sector format or of the CD sector format.
In this case, the sync ID signal is also supplied to the data sync
i derfti fying 37 circuit 38.

The data sync identifying circuit 38 20720 9enerates a control signal
corresponding to both the ector I gpal and the sync |ID signal
The sync ID signal is obEislgj befér?ée digital denodulating 5
operation is perforned. Thus, the Ctor "To can be easily

identified. Wth the sector 1D signal, the sector format of each
sector can be identified. In
40

41

O

CD SECTORS

2 KB SECTORS

Fig. 21D Fig. 21E

N = >
SECb . 1
i f = o



L

addition, with both the sector ID signal and the sync | D signal

the sector format can be identified with a 10 high reliability.

The switch circuit 29 is controlled with the control signa
supplied fromthe data sync identifying circuit 38. In other

wor ds, when the reproduced data 1is of the 2 kbyte sector format,

the swtch cuksibh #dr gcomzﬁééﬁﬁbﬁobggrsec R e A ?%e ALY Vhen

t he reproduced data r f ormat ,

circuit 29 sefegheTOREFORMATSRLNI RECORDCMEDIBNDAND APPARATUS THEREOFIhe
deformatting circuit 30a performns the |nverse process of the
formatting circuit 4a on t hBACRGROUND BHE | ENVEN@EONhown in Fig. 1. On
t he ot her hand, _the defornattlng CIrCUIt 30b perforns the inverse
process Fieldgof, hhe: InNENELRR circuit 4b. The deformatting circuit

30a extracts user %tgrggent 1%ve¥£§%nfroih%%%ht% gb%%%a

recording/reproducing apparatus for simplifying a

5 signal process between a particular data record medium

with a particular format and another data record medium

with another format, in particular, between a

particular data record medium with a particular sector

size and another data record medium with another sector
10 size and a data record medium thereof.

Degcription of Related Art

As external storing units for use with

computers, from the view points of large storage capacity

and high speed access, optical disc drives are beconing
15 popular. CD-ROM (or CD-I {CD interactive)) drives and
MO (magneto-optical disc) drives have been rapidly and
widely used. An MO disc is one type of erasable disc.
In addition, an MD {(mini-disc) that is an erasable type
disc has been-proposed. Moreover, as a picture record
20 medium, a DVD {digital video disc) is now under

development.

The DVD is a reproduction-only disc with the

same diameter as the diameter of the CD or a

recordable/reproducible optical disc that is an MO type
25 disc or a phase change type disc that reproduces or

records/reproduces picture information compressed

corresponding to the MPEG standard or the like. A
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sector. The deformatting circuit 30b extracts user 25 data of 2,336
bytes or the like fromeach CD sector. The user data extracted by

the deformatting circuit 30a or 30b is supplied to an interface
31. The interface 38 31

supplies the reproduced data to an output term nal 32. Unlike wth
the first enbodi nent, the data sync 2 may be extracted fromthe
out put data of the digital denodul ating circuit 25. Alternatively,

the data syngheSwavel@Rythe oF e ddyPaddreudd Windlot Be Chuibe1641

decoder 26b. The extracted data sync is supplied to the data

sync identifypagtarecyNn)38f an objective lens increases, the digital
modulation and the error correction code encoding process

5 have been improved and thereby the recording density has

been further improved. In the case that the DVD is a
single layexr type disc, the data storage capacity is as -
much as around 3.7 Gbytes. The CD and MD were originally
developed for digital audio discs.

10 Thereafter, these discs have been used for external
storage mediums for computers. Likewise the DVD with a
much larger storage capacity than the CD and MD is
expected to be used for external storage mediums for
computers.

15 Conventionally, individual mediums such as a magnetic
tape, a magnetic disc, a flexible disc¢, and the
above-described optical disc have respective predetermined
formats. In other words, these mediums were developed
without considering their compatibility.

20 The compatibility between the format of a newly developed
medium and the format of a conventional medium is only
logically available, not effectively.

For example, the sector size of external storage mediums
for use with computers is mainly 128 bytes x 2! (where i is

25 any integer), for example, 512 bytes and 2,048 bytes (2
kbytes}. On the other hand, the sector size of a CD-ROM is
2,352 bytes (when a synchronous s%gnal is excluded, the

sector sgize thereof is 2,340

i |REPLACEMENT SHEET

0 7NOvV 1998




L]

In the above-descri bed enbodi nents, one optical disc has one sector
format. However, according 10 to the present invention, one optical

di sc can have two sector formats. Several exanples wll be

descri bed with reference to Figs. 21A, 21B, 21C, 21D, and 21E

In Fig. 21A, the record region of an optical disc 40 is di vi ded
into a zone 41 and a zone 42. Data of aq4l5 particul ar sector format
and data of another sector format are separately recorded on

respective zpgestibl of the dfh EX&nidpties SORVPebl fisgnotl/ia daleipeeorded
in the zone 41 has the CD sector format, whereas data recorded in

the zone 42 basthlhs 2mkbdimenect assimimgt tha) two sector sizedi gre?AB
shows an exanple of which files have different sector formats. In

ot her wor ds, anfieB; epdr énd mB becomeyizopresiatiezmfar:d hlodk | (whexeruo =

regions. Data of a particul ar sector format and data of another
sect or 5 mand n > m) .

Data is recorded/reproduced (namely, accessed) every
block. The primes n and m are defined so that they are
relative primes. In particular, when the size of A is
close to the size of B, n and m are selected by one of two

10 methods. In the first method, the relation of m =n - 1 isg
satisfied. In the second method, the relation of n = 23
(where j is a natural number} is satisfied. The method of
which m and n are relatively primes is used when the block
size is minimized. The method of which n = 23 is used when

15 data is used for a computer system.

In the above-described example, when n = 8
and m = 7, the data length of the user data becomes as
follows.

2,048 bytes x 8 = 16,384 bytes

20 " 2,336 bytes x 7 = 16,352 bytes
Thus, the user data is contained in a block of 16
kbytes (16,384 bytes).

In addition, as described above, in the case
that the sector size includes the data sync and the

25 header, since A’ = 2,072 and B’ = 2,368, when n = 8 and

m = 7 are selected, the common block size of 2,072 x 8

REPLACEMENT SHEET
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format are separately recorded in respective file 25 record regions.

In Fig. 21B, for exanple, a file record region fromportion ato
portion b has the 2 kbyte sector format, whereas another file
record region 39 from
portion ¢ to portion d has the CD sector format. Fig. 21C
shows an exanpl e .of which tracks 1ghave different sector formats. For
exanpl e, data recorded on a track Ta has the 2 kbyte sector formt,
5 wher eagoggégpbaadhgetdooanaIbr atlynib Basat benEboiestighal bus format.

Fig. 21D shows an exanpl e of which sectors
of the interface 3. The switch circuit 5a is operated

5 corresponding to data received from the interface 3
through a data bus. When data that has been divided every
2 kbytes is received from a computer, for example, the
switch circuit 5a selects the formatting circuit 4a
corresponding to the ID signal on the control bus. On

10 the other hand, when data that has been divided every
2,352 bytes is received from a CD-ROM drive, for example,
the switch circuit 5a selects the formatting circuit 4b.
The ID signal is supplied to the formatting circuits 4a
and 4b. The ID signal or a substitute signal thereof is

15 placed in the header of each sector as part of the
auxiliary data. Output data of the formatting circuits
4a and 4b is supplied to a block segmenting circuit 6.

The ID signal may be supplied to a TOC (table

of contents) generating circuit (not shown) so as to

20 generate TOC data that contains the ID signal. The TOC
data contains disc control information, directory .
information, and so forth. The TOC data is data
recorded on, for example, the innermost peripheral track.
When a disc is loaded in a drive, the TOC data is read

25 from the disc. The TOC data may be referred to as DIT
{(disc information table). Thus, the DIT data is
substantially the same as the TOC data.

Alternatively, along with the user data, the

REPLACEMENT SHEET
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have different sector formats. In other words,
divided into sector record regions. 10 Da
format and data of another - sector for
respective sector record regions. For gxh Cwawgﬁrec ded in a
sector SECa has the 2 kbyte format, whereas data ”H&?N recorged in a
sector SECb has the CD sector fornmat. Moreovery to

g ] d region is
Rggggﬁxa‘Awﬁﬁfgﬁ sect or
t

rare~separ at elly frecorded in

i ncrease the storage capacity of an opfical disc, a sing}le-sided
mul tiple-lay S dogbl i TR [ ksc have
been ﬁiﬁrsgsggec%s E%?wr%l%?gli?%ed ?wo?lhgyered yifs’,dc&éhﬁ lgé(ffegg?ga

layer 43 andpg £ReOkhdcaE @4yEE] SheWgeberibad dkker 20 Data on the
record |l ayers 43 and 44 is read from one surface. For exanpl e,
data of the CD serher oltpili deta of the CEceéndedeenstHes record |ayer 43,
whereas data of the 2 kbyte sector format i-s recorded on the

record fayersdpplied to a digital modulating circuit 9. The
digital modulating circuit 9 maps a data symbol of, for
example, one byte {(eight bits) to a code-word of 16 bits
corresponding to a predetermined table so as to
generate modulated data with a small DC component. Of
10 course, as the digital modulating method, the EFM
method (used for CDs), the 8-15 modulating method (of
which a data symbol of eight bits is converted into a
code-~word of 15 bits), or the like can be used. The
output data of the digital modulating circuit 9 is
is selectively supplied to sync adding circuits 10a and 10b
through a switch circuit 5b.
The sync adding circuits 10a and 10b add a
sync signal (a sector sync, an additional sync S1, a Cl
sync 82, and a block sync) to the modulated data. As
20 will be describéd later, in the embodiment, a sector
format can be identified with a pattern of an added
sync. The sync adding circuit 10a adds a sync
corresponding to the 2 kbyte sector format to the data.
On the other hand, the sync adding circuit 10b adds a
25 sync corresponding to the CD sector format to the data.
These syncs have a special bit pattern so that they are

not present in the modulated data.

The output data of the sync adding circuits



In the case of a doubl e-sided nultiple-Ilayered dlg p @E‘ﬁiﬂfSHEE” se, data

of a different sector format can be rec

surf ace.
40

data of the 2 kbyte sector format) and data of the ICD

bok d

‘f‘ﬁ@v‘@ﬁ;m P

it qr format

As descri bed above, gcdordi
i nvention, data of a multiple of 512 1ib tef

corresponding to the CD format can be used in physical r egijons.
Wth a single data storage 5 medi um bot h sobtware—gata—for—a conputer

and softvarein a codelwod Rpidic@ SP- M R28a08 BIRIAL have been

I n additi on,

10

15

20

25

according to the present
modulated. A sync word is identified by a pattern

containing two sequences of which the interval of
inverted channel-bits is 11T (where T is a bit cell of a
channel-bit) .

Next, with reference to Fig. 2, a reproducing
circuit for an optical disc 2 on which data has been
recorded in the above-described manner will be
described. Data is recorded on the disc 2 in the 2
kbyte sector format or the CD-~-ROM sector format. As
will be described later, data in both the 2 kbyte
sector format and the CD-ROM sector format may be
recorded on a single optical disc. The sector formats
can be identified by the sync pattern and the ID signal
in the header of each sector. In Fig. 2, an optical
disc 2, an optical pickup 12, and a spindle motor 13
are denoted by the same reference numerals as those in
the recording circuit (shown in Fig. 1) . However, it
should be noted that the recording operation and the
reproducing operation are not performed by a single
unit. In particular, when a read-only disc is used,
the recording apparatus shown in Fig. 1 is a mastering

system, whereas the reproducing apparatus shown in Fig.

2 is a disc drive.
Reproduced data read from the optical pickup
12 is supplied to a PLL circuit 22 that extracts a

clock through an RF amplifier 21. On each of the



i.nvention, since the error correction code encodi ng/ decodi ng
processes and digital 10 nodul at i ng/ denodul ati ng processes can be
comonl y used for two types of sector formats, the hardware scal e
can be reduced. Moreover, software data for a conputer and
software resources for a CD-ROM can be handl ed on a single record

medi um 15 Furthernnﬁs, according to the present
i nvention, since each of the sector formats accords with a

multiple of the nunber of frames of transm ssion data, data can be
easily formatted and deformatted in synchroni zation with the
frames. 20 recording sidg ppdughet HepFeensing Higifq ¢h IV Deen shown

and descri bed _w espect .t o best de enbodi nent.s t hereof, it
shoul d be und‘éér(’v'ls‘%gE% SngH& e (DR sBgwny) that conyygls, the fgcyse

foregoi ng ands&ﬁ@EOHEeQEQQBnShﬁﬂgeiracking servo operation, the seek

operation, the laser power for the recording operation,
5 and so forth is disposed. The output data of the PLL
circuit 22 is supplied to a sync separating circuit 23.
The sync separating circuit 23 generates a sync
detection signal corresponding to a frame sync, a

sector sync, and a block sync.

10 The sync detection signal is supplied to an

ID signal generating circuit '24. The ID signal
generating circuit 24 checks the bit pattern of the
frame synchronous sigﬁal of the reproduced data and
generates a sync ID signal corresponding to the sector
15 format of the reproduced data. The sync detection
signal is supplied to a timing generating circuit (not
. shown) . The timing circuit generates various timing

signals that synchronize with sectors and blocks of the
reproduced data..

20 The sync separating circuit 23 is connected

to a digital demodulating circuit 25. The digital

demodulating circuit 25 performs the inverse process

of the digital modulating circuit 9 shown in Fig. 1 and

generates data of which code-words have been restored
25 to data symbols. The output data of the digital

demodulating circuit 25 is supplied to an error

correction code decoder 26. The ﬁﬁ?ﬁ%ﬁ%ﬁﬁﬁ{F%ﬁEﬁTts an
$ARSL
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om ssions, and additions in tthe formand detail ¢
therein without departing fromthe spirit

I nventi on. _

IS 1. A data recording apparatus f
data on a data record nmedium conprising: 5
receiving first data of which ddta is divilde

mul tiple of 512 bytes and second data of whjch data
byt e I ength corresponding to a CD format; ' fornattlng means
for converti ngreaghoef th@ereiaQoduEbﬁsha‘i%t a &ﬂﬂa tdec RO Bb gedEfomi a
sector format and produci ng out put dat a; encodi ng neans for .

error-correct aofietdiinag typecdunadi egpdeaidtanding macess &af dcieormatting
means;

reproduced data corresponding to the Cl encoder 8 and
the C2 encoder 7 on the recording side shown in Fig. 1.
5 The decoded output data of the decoder 26 is
' supplied to a block desegmenting circuit 27. The block
desegmenting circuit 27 performs the inverse. process
of the block segmenting circuit 6 on the recording side
shown in Fig. 1 and outputs data in a sector format.
10 The block desegmenting circuit 27 is connected to a
header identifying circuit 28 and a switch circuit 29.
The switch circuit 29 selectively supplies the output
data of the block desegmenting circuit 27 to

deformatting circuits 30a or 30b.

15 The header identifying circuit 28 identifies

the information of the header of each sector. In other
words, the header identifying circuit 28 identifies
whether or not each sector is the 2 kbyte sector format
or the CD sector format corresponding to the sector ID
20 signal placed in for example auxiliary data (AUX). In
this case, the sync ID signal is also supplied to the
header identifying circuit 28. The header identifying
circuit 28 generates a control signal corresponding to
both the sector ID signal and the sync ID signal. The
25 sync ID signal is obtained before the digital

demodulating operation is performed. Thus, the sector

format can be easily identified. With the sector ID



nodul ating neans for digitally nodulating the 15 REFRALER T 53§Kﬂben
error-correction-code encoded and producin record data; anpd

recordi-ng neans for recording record data suppl

nodul ati ng neans to the data record medi um @d”{@gp@% dat a
recordi ng apparatus as set forth in claim1l, Mrerai g sai d
formatti ng neans adds a data sync sig%%l tg the top of dat a, }when the
data is converted into a sector, the data €l ng used for

identifying 25 whether the converted sector accords with a sector
o oo el LRl 2 SREACLFTRAREY Bhel ame xerWRILS 2
42 the length of the Cl code sequence and is equivalent to
two frames of the above-described transmission frames).
The interleave length is also referred to as the
5 restriction length of the interleave or the depth of
the interleave.
Next, with reference to Fig. 17, the process
of the decoder corresponding to the encoder shown in
Fig. 16 will be described. The input symbols (of 170
10 bytes) are supplied from a digital_demodulating circuit
25 to a C1 decoder 52 through an array changing circuit
51. The array changing circuit 51 performs the
inverse process of the array changing circuit 44 of
the encoder. The Cl decoder 52 performs a decoding
15 process with the {170, 162, 9j Reed-Solomon codé.
jhe output data of the Cl decoder 52 is
supplied to a C2 decoder 54 through a dela&ing circuit
group 53. The C2 decoder 54 performs a decoding .
process with the {170, 156, 15] Reed-Solomon code. The
20 decoded output data of the C2 decoder 54 is supplied to
a Cl dgcoder 56 through a deinterleave delaying circuit
55. Thus, output symbols of 148 bytes that have been
error-corrected by the Cl ‘decoding process, the C2
decoding process, and the Cl decoding process are
25 extracted.
As the error correction code encoding

process, a block completion type encoding process of



claim1,

wherein the second data is &ﬁﬁidﬁa?éa it HSIEET | engt h

of 2,352 bytes, 2,340 bytes, 2,336 bytes, 2,324} 5 bytes, or 4,450 bytes.

4. The data recording apparatus as set forth ijn iT7N@qu§@1’

plurality of successive transmssion 10 fra

t he nunber

s—atret wher ei n

wherein the data recorded on the data record n%gium 'S cqmyosed of a

of transm ssion franmes of th&l

sector conposed off first

data is different fromthe nunber of transm ssion Tranes of the
sect or conpowhdcbhf the erndneQQIxmmtﬂenacodel@anQingﬂprQnﬂssréﬁording
apparatus as set forth in claim wherein said encodi ng

means per f or gemplesed fon gyery PIEd@mfF@dm%fés%am(heM@do%ﬁ%g dat a

of said formattin

5

10

15

20

25

with %he folding type error correction code encoding
process. However, when two sector formats are present
on a single disc, since the folding type encoding
process successively records data, it is superior to
the block completion type encoding process.

Next, a second embodiment of the present
invention will be described. In the second embodiment,
with the data sync (4 bytes) shown in Figs. 6A and 7A,
a plurality of data formats are identified and the top
of each block is detected.

Fig. 18 is a schematic diagram for explaining
an example of a data sync. The data sync (4 bytes) of
the reproduced data is compared with predetermined data
sync patterns SY1, SY2, and SY3. As the data sync
patterns, character codes defined in for example ISO
646 can be used. Fig. }8 shows characters of the
predetermined data sync patterns. For the 2 kbyte
sector format, "MMCD" is used as the data sync pattern
SY1l. For the CD sector format, "CDRM" is used as the
data sync pattern SY2. For a data sync at the
beginning of each block, "BLOC" is used as the data
sync pattern S8SY3. Bf determining whether the data sync
PBSY of each sector accords with these data sync
patterns, the sector format can be detected. In

addition, with the data sync, the top of each sector



nmeans. 20 6. The data recordi ng appara

claim
4, further conprising: means for _ be
transmtted to the data record medi umiwiit hatiigay sg¢ion franes
and for addi ng a frane sync signm3§ tthe“top of theitfansm ssion
25 frames, the franme sync signal
43 - determ'ni ng whether the sector of th nes
accords with the cectkorthoomyls ech ®F tawg il ristr2lA dOn tdeech of tgext or
conposed of the second dare.. 5 7. The data recordi ng apparatus as set
forth in clrggarding side anddeirerirduring ssidesiyr@r¥dnt ai ned in
each of the t:so%ct}r%rl Ccoi cousietd (Oon!;[ hs clcvlmr)Sttl(ljgé acéir?grcg.{]se t:sl_?é:tpécggrrposed

servo operation, the tracking servo operation, the seek
5 operation, the laser power for the recording operation,
and so forth is disposed. The output data of the PLL
circuit 22 is supplied to a sync separating circuit 23.
The sync separating circuit 23 generates a sync
detection signal corresponding to a frame sync, a
10 sector sync, and a block sync shown in Fig. 15.
The sync detection signal is supplied to an
ID signal generating circuit 24. The ID signal
generating circuit 24 checks the bit pattern of the
frame synchronous signal of the reproduced data and
. 15 generates a sync ID signal corresponding to the sector
format of the reéroduced data. The sync detection
signal is supplied to a timing generating circuit (not
shown). The timing circuit generates various timing

signals that synchronize with sectors and blocks of the

20 reproduced data.

The sync separating circuit 23 is connected
to a digital demodulating circuit 25. The digital
demodulating circuit 25 performs the inverse process
of.the digital modulating circuit 9 shown in Fig. 1 and

25 generates data of which code-words have been restored

to data symbols. The output data of the digital

demodulating circuit 25 is supplied to an error
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of the second data is used to identify a block as ia set 10 of jJajplurality
‘of sectors. 8. The data recordi ng appar at us g th ifn

claim 2, wherein the data sync signal js conpo? J 3

pattern that represents a plurality of cl3gracter| codes; ard

wherein said formatti ng neans all ocates charact e codes to the data
sync signals added to the first data

and thé second data so t hat the

l(:har acter codes OI:O%P?Cth Qé& ?(“&‘eéb&lag 23dded d anl Re fdr Hordda idhe at
east 20 differen e

FOM T aracter s of the data sync S|gnal
added to the secopgdydats. decoder 28b. ThRedahaderwdeti 2EHARARY altis G5 set

forth in claim 2, wherein said formatti ng neans
44 decoder 26b correct an error of the reproduced data.
The Cl1 decoder 26a and the C2 decoder 26b perform
5 folding type dual code decoding processes for the
reproduced data corresponding to the C2 encoder 7 and
the C1 encoder 8 on the recording side shown in Fig. 1.
The decoded output data of the C2 decoder 26b
is supplied to a block desegmenting circuit 27. The
10 block desegmenting circuit 27 performs thg inverse
process of the block segmenting circuit 6 on the
recording side shown in Fig. 1 and outputs data in a
sector format. The Cl decoder 26a is connected to a
data sync identifying circuit 28. The block
15 desegmenting circuit 27 is connected to a switch
circuit 29. The switch circuit 29 selectively supplies
the output data of the block desegmenting circuit 27 to

deformatting circuits 30a and 30b.

The data sync identifying circuit 38

20 identifies the information of the data sync of each
| sector. As described above, the data sync identifying
circuit 38 detects whether or not the data sync
extracted from the reproduced data accords with the
predetermined data sync patterns so as to determine
25

whether the sector is of the 2 kbyte sector format or
of the CD sector format. 1In this case, the sync ID

signal is also supplied to the data sync identifying



'selects the bit patterns added to the first dafa

so that the di stance therebetween becomes

recordi ng apparatus as set forth in cl ai n .
bit patterns added to the first dava andit

REFLACEMENT dHEEL

econd dafa
The dat a
rein the

ard N th

Ar g7 novo9s 19

e sel ected

so that the di stance t herebetween becones$ |arge after theyiare 10

digitally nodul ated. 11. The data recor
in

formng a first

rg-appar at us as set forth
Cla'”‘2c1£HﬁiEe5800”@hbshaga sync identil¥lyQely sag@Riti e neans for
ck with a plurality of sectors conposed of the

first 15. dat agaﬂdratescandohltmok wiibhad @oumnaspondiingsdet drogh- the

conposed of the second data.

12. The data recording apparatus_ as set

forth in sector ID signal and the sync ID signal. The sync ID

signal is obtained before the digital demodulating

S operation is performed. Thus,

the sector format can be

easily identified. With the sector ID signal, the

sector format of each sector can be identified. In

addition, with both the sector ID signal and the sync

ID signal, the sector format can be identified with a

10 high reliability.

The switch circuit 29 is controlled with the

control signal supplied from the data sync identifying

circuit 38. In other words, when the reproduced data

is of the 2 kbyte sector format, the switch circuit 29

15 selects the deformatting circuit 30a. When the

reproduced data is of the CD sector format, the switch

circuit 29 selects the deformatting circuit 30b.

The deformatting circuit 30a performs the

© inverse process of the formatting circuit 4a on the

20 recording side shown in Fig. 1.

on the other hand, the

deformatting circuit 30b performs the inverse process

of the formatting circuit 4b.

The deformatting circuit

30a exﬁracts user data of 2,048 bytes from each 2 kbyte

sector. The deformatting circuit 30b extracts user

25

data of 2,336 bytes or the like from each CD sector.

The user data extracted by the deformatting circuit 30a

or 30b is supplied to an interface 31. The interface



claim11, wher ei n-sai d bl ock segnentfi %ﬁﬁj tes the 20
data sync signal contained at the top sector &8§%2K3§ﬁi‘P “lﬂﬁe first

bl ock and the second block with a particul ar sync signdl it hat
represents the top sector of each block.gy 137 ROYEP®8 r dprioduci ng
apparatus for reproducing 45

data from a @hat maumiaxmnﬂtmw the data. havi ng DEEN recorded on the

data record nediumin such a thati first d d by a
length of a multiple of 95E3 FREARALRT FRPIELR Sy o byt e
l'engt h g& %ﬁgwi‘%ﬁ%aﬁé@af PERBEaA e dIUY. T d b 1% Png -

respective sec rmat s and f an error-correction- code encodi ng
processsand a di gihputmadidrad | fr precessing first data of which

data is divided by a length of a multiple of 512 bytes

and second data of which data is divided by a byte
length corresponding to a CD format;
formatting means for converting each of the
10 first data and the second data into a sector format and
producing output data;
encoding meaﬁs for error-correction-code
encoding said output data of said formatting means;
modulating means for digitally modulating the
15 data that has been error-correction-code encoded and
producing record data; and
recording means for recording record data

supplied from said modulating means to the data record

medium.

20 2. The data recording apparatus as set forth in
claim 1,
wherein said formatting means adds a data sync signal
to the top of data, when the data is converted into a
sector, the data sync signal being used for identifying
25 whether the converted sector accords with a sector

composed of the first data or a sector composed of the

second data.

3. The data recording apparatus as set forth in

A



r: g4 r!rrw vy
are perfornmed for the sector formatted data, th % \CE I tirfs!
conpri si ng: repr oduci ng neans for repyoducing the data fromthe
data record medium means for digitallyl dEnDNOVAESHg it He
reproduced data; 15 decodi ng neagg for cpryecting an errfori of the
denodul at ed dat a; deformatting neans for extracting thd first
data and t hec$astwnd,data fromthe error-correctied._data; an 20

f | ect I di th f t d d data.
T 0 ot YRkl SRS Ak AL 13, ahviatls H gl
wh th b t 52 b
e T St i, S0 e S e a b

5 bytes, or 2,450 bytes.

4. The data recording apparatus as set forth in
claim 1,
wherein the data recorded on the data record medium
is composed of a plurality of successive transmission
10 frames, and
wherein the number of transmission frames of the
sector composed of first data is different from the

number of transmission frames of the sector composed of

the second data.

15 5. The data recording apparatus as set forth in claim
1,

wherein said encoding means performs a folding type

encoding process for said output data of said formatting

means.

20 ) 6. The data recording apparatus as set forth in claim
4, further comprising:

means for forming the data to be transmitted to the

data record medium with the transmission frames and for

adding a frame sync signal to the top of the transmission

25 frames, the frame sync signal

HIII|I| ||l|l| I|I|l IIIII II IIII



46 15. The data reproduci ng apparatus as set forth in claim13,
wherein the data recorded on the data record 5 medi um i s conposed of a
plurality of successive transm ssion frames, and wherein
the nunber of transm ssion frames of thegg sector conposed of first
data is different fromthe nunber of transm ssion franes of the
sector conpodetiemfinlifhg whietwar the dat:aor of the ]tﬁ:aﬂ'émslaienrﬁmmdsm ng
apparatus as set forth in claim wherein said decodlng
means decode§°6‘8?félso?"1m Eﬁease°t°r CPB‘PQF"GG pHpEbentduprkgdpEace¥sth@s been

perfor med asgLBe o rlSomfddd S27ERE! baBoRAYagRSCUI Ng Process.

5 7. The data recording apparatus as set forth in
claim 2,
wherein the data sync signal contained in each of the
sector composed of the first data and the sector composed
of the second data is used to identify a block as a set

10 of a plurality of sectors.

8. The data recording apparatus as set forth in
claim 2,
wherein the data sync signal is composed of a
pattérn that represents a plurality of character codes,
15 and
wherein said formatting means allocates character
codes to the data sync signals added to the first data
and the second data so that the character codes of the
data sync signal added to the first data are at least
20 different from the character codes of the data sync

signal added to the second data.

9. The data recording apparatus as set forth in
claim 2,
T ?
wherein said formatting means REPLACE@E%J‘SHEET
0 7NOV 1998
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17. The data reproduci ng apparatus as set forth in claim 15,

wherein a frame sync signal is added to each of the transm ssi on
franes of the data stored on the data record 20 medi um and

wherein the apparatus further conprises: sync signal separating
means for detecting the frane sync signal with data reproduced by
sai d reproduci-ng nmeans; and 25 %4 I denti fyi ng neans for

i denti fying @Q q@ it atterns added to the flrst dat éﬁd dat a
reproduced by "Sai d reproducl IS a sector onposed of the first

data or a seehel UGNt ébethat theeddat aiiien t:méf@b@aﬁdeﬂg to a
pattern of the detected 5 frame sync signal

10

15

20

becomes large.

10. The data recording apparatus as set forth in
claim 2.

wherein the bit patterns added to the first
data and the second data are selected so that the
distance therebetween becomes large after they are

digitally modulated.

11. The data recording apparatus as set forth in
claim 2, further comprising:

block segmenting means for forming a first
block with a plurality of sectors composed of the first
data and a second block with a plurality of sectors

composed of the second data.

12. The data recording apparatus as set forth in
claim 11,

whefein—said.block segmenting means substitutes the
data sync signal contained at the top sector of each of
the first block and the second block with a particular

sync signal that represents the top sector of each block.

13. A data reproducing apparatus for reproducing

HIIIIII llllﬂ lllll !llll | llll



18. The data reproduci ng apparatus as set forth in claim

17

wherein part of the sector contains a sector I dentification signal
that represents whether the sector 10 i s conposed of the first data or
t he second data, and wherein sgBd identifying neans identifies
t he sector caorresponding to both the pattern of the franme sync
signal and tfAatae&msm jacdatd Eaersd wpgaum, the datp hapingpgen

repr oduci ng h [ l.ai m:l7,
deformatti nggg‘g%n&?eel&(t@gc@?t%%%i rré?ord Hle%‘d'a% a %‘r %‘hceh saeco%%ngg
the error-coenggt Fd b data di¢0aeasponédl Nengrn o nabklsigbal oguppl i ed

fromsaid I denti fyi ng neans. 20  20. The data reproducing
appar at Bs as538t bivresh and se¢end| datri1divided by a ke hengbhdat a stored

on the data record

erein said
ta from

conposed correspondiném§%ug1b8 gggg%%egfg Jgﬁ¥§%E§§CPn€£ which i's

respective sector formats and that an error-correction-

code encoding process and a digital modulating process

are performed for the sector formatted data, the

10 apparatus comprising:

reproducing means for reproducing the data from the

data record medium;

means for digitally demodulating the

reproduced data;

15 decoding means for correcting an error of the

demodulated data;

deformatting means for extracting the first

data and the second data from the error-corrected data;

and

20 means for selectively sending the first data

or the second data.

14. The data reproducing appatratus as set forth

in claim 13,

wherein the second data is divided by the

25 length of 2,352 bytes, 2,340 bytes, 2,336 bytes, 2,

324

bytes, or 2,450 bytes. EEPLACEMENT SHEET

0 7 NOV W90
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48 of a plurality of sectors, wherein each of the sectors
contains a data sync signal that represents whether the sector is 5
conposed of the first data or the second data, wherein said
decodi ng nmeans corrects an error of eachgg of the bl ocks, and

wherein said identifying neans identifies each of the bl ocks
correspondi ndSt-o The data sepredyaing apperatms asa sas HREElr recording
digital data, on datgyifcord medi um conprising the steps of:
receiving fif ded by a length of a mul tiple of 512 bytes or

second data d' vi d%e@é:@h BHE data rbeBHHERACRR' %ﬂ@%w *+&cér&D format; 15
formatting the received data as sectors conposed of the first data or

the secénd dmediurheld cromposad efep pluralidwdhgudeessipeof adding a
data sync si%nal to, each of the sectors, the data sync signal being

used for GQﬁﬁﬂﬁq%AQEygﬁﬁ@ﬁﬁr §9@h of the sectors is conposed of 20
the first dat d lit
e a2 e AR Rliner of, oS £R0TESLEAR P WEA Y

of the sectors conpose e f7Ts
sector composed of flrst data is different from the
number of transmission frames of the sector composed of

10 the second data.

16. The data reproducing apparatus as set forth
in claim 13,

wherein said decoding means decodes data of which a
folding type encoding process has been performed as the

15 error correction code encoding process.

17. The data reproducing apparatus as set forth in claim
15,

wherein a frame sync signal is added to each of the
transmission frames of the data stored on the data record

20 medium, and

wherein the abparatus further comprises:

sync signal separating means for detecting the frame
sync signal with data reproduced by said reproducing
means; and

25 identifying means for identifying whether the

REPLACEMENT SHEET

0 7 NOV 1998
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adding an error correction parity to data as each of t he bl ocks so as
to encode the data; 25 digitally nodul ati ng the encoded data; and
recordi ng the nodul ated data on the data record medi um

49 22. The nethod as set forth ingglaim 21, wherein the
modul ated data is conposed of a plurality of successive transm ssion
franes, and data reproaucedn bwesaddhaepmaduring oiprnseds e sectoxnst eps

e ang MG P 38 TR omarsd BHC0F

frames; rane nc-signal” to a Se one t he

10 transm gdddhd rages. coeepdmincesi Enphtheirty B eehéOletected
I denti fyi ng whet her the sectors are conposed of the first
5 frame sync signal.

18. The data reproducing apparatus as set forth in claim
17, |
wherein part of the sector contains a sector
identification signal that represents whether the sector
10 is composed of the first data or the second data, and
wherein said identifying means identifies the sector
corresponding to both the pattern of the frame sync

signal and the sector identification signal.

19. The data reproducing apparatus as set forth
15 in claim 17,
wherein said deformatting means extracts the first
data or the second data from the error-corrected data
corresponding to a control signal supplied from said

identifying means.

20 20. The data reproducing apparatus as set forth

in claim 17,
wherein the data stored on the data record

medium is composed of blocks each of which is composed
REPLACEMENT SHEET

0 7NOV 1998
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data or the
wherei n the
of :

bit pattern
t he sectors
in claim?21,
comnbi nati on

second dat a. 23. The nmethod as set forth in claim22,
frame sync signal adding 15 step further conprises the step
addi ng a bl ock sync signal conposed of a pr edet er mi ned .
to the top one of the tggmnsm ssion frames of a top one of
of each . of the bl ocks. 20 24. The nethod as set forth
of a pluraljlycpf sRetexSa sync signal is conposed of a

of character co a re t ol t . partly different
fromeach other. whtrein 265"9&i %?s%l}ghgsgaoggt %o_rné"_ce;%&rsl%f’ rf%a‘?%%?‘f or 25
recordi ng fighdedirfaromaned ptrésshtfatdhétHededthe seb¥or | gROth of

a nultiple of "512 byt'es or second sectors conposed of second data
di vi ded5by adopipesed of | ehgt iiretr dapendmdhe secmd odata, an error

10

15

20

25

wherein said decoding means corrects an error of each
of the blocks, and
wherein said identifying means identifies each of the

blocks corresponding to the data sync signal.

21. A method for recording digital data on a data record
medium, comprising the steps of:

receiving first data divided by a length of a
multiple of 512 bytes or second data divided by a byte
length corresponding to a CD format;

formatting the received data as sectors composed
of the first data or the second data, the formatting step
including the step of adding a data sync signal to each
of the sectors, the data sync signal being used for
identifying whether each of the sectors is composed of
the first data or the second data;

block segmenting a plurality of the sectors composed
of tle first data or the second data:

adding an error correction parity to data as each of
the blocks so as to encode the data;

digitally modulating the encoded data; and

recording the modulated data on the data record

medium. I

REPLACEMENT SHEET
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50 correction-code encodi ng process and a di 2L ACEME Ndodidiat ng

process having been perfornmed for the first s¢cfors or the second

sectors, a header being added to 5 each of the fir$t $§3§%@9§r [ h
fyTn er

second sectors, the header being usggl for ident the
sect or containing the header is the first secfof—et+—the-second |
sector. 26. The di sc-shaped record nediumas set forth in 10 claim

25, wherein at |east part of a TOC regi,om 18 arvided by a
length of a Adi-ti (ﬂe%ﬁ9§b§?e§¢t forth 3p W%k shaped record medi um

as set forth in | Prep ey gl r ' '
conposed of a Whﬁxﬁérjg‘*i ty xg?aré%ggreg gﬁ??a%%&@é%?‘gt&sé?%ggg%gtg
second sect obfheiutrespbvat ersnenissdon @rathdd eramd record surfaces.
28. The disc-shaped record nediumas set forth in 20 claim 25,

wher ei n5a record mhginsin sthe ruebhedefurghey compxisesicthento a plurality

of zones, a E%rst sector and a second sector being separately recorded
on different es.

adding a frame sync signal to each of the

transmission frames; and
adding a frame sync signal to a selected one of the
10 transmission frames, the frame sync signal being used for

identifying whether the sectors are composed of the first

data or the second data.

23. The method as set forth in claim 22,
wherein the frame sync signal adding
15 step further comprises the step of:
adding a block sync signal composed of a
predetermined bit pattern to the top one of the
transmission frames of altop one of the sectors of each

of the blocks.

20 24. The method as set forth in claim 21,
wherein the data sync signal is
composed of a combination of character codes that are

at least partly different from each other.

25. A disc-shaped data record medium for

25 recording first sectors composed of first data divided
by a length of a multiple of 512 bytes or second
sectors composed of second data divided by a byte

length corresponding to a CD format, an error

ML CLLL



25 29. The disc-shaped data record nedi um as set fortREPhAGEEﬂhﬂbSHEET

wherein a record region is divided into a plurality of acKks, a first
sector and a second sector 7ﬁﬁ% 8
bei ng separately recorded on different ZBmes. 30. Thg (di sg {)&?
data record nedi um as set forth in claim 25, whes-et-a—a

record regloﬁ°F§QHQAQﬂRF?¢EoeﬁcodlngpPERQQQ%/QRdfqI49$%£%¥d regi ons, a

first sector | q$%; y. C
di fferent m%qaqst1%§KF%?@8QQO§§$&8§ B%e93?% f%ﬁécféﬁagég ga?% record
medi um as sekedtdr¥ tdr lbhe secéhal BedbordeeiHeride s ingegaaad i vi ded
into a plurality of blocks each of which is conbosed of a
5 each of the first sectors or the second sectors, the
header being used for identifying whether the sector
containing the header is the first sector or the second

sector.

26. The disc-shaped record medium as set forth in
10 claim 25,
wherein at least part of a TOC region is

divided by a length of a multiple of 512 bytes.

27. The disc-shaped record medium as set forth in
claim 25.

is5 wherein a record region is composed of a
plurality of record surfaces, a first sector and a
second sector being separately recorded on different

record surfaces.

28. The disc-shaped record medium as set forth in
20 claim 25, -
wherein a record region is circumferentially
divided into a plurality of zones, a first sector and a
second sector being separately recorded on different

zones.

25 29. The disc-shaped data record medium as set
forth in claim 25,
wherein a record region is divided into a

plurality of tracks, a first sector and a second sectoxr

0] O BNV



nul tiple of sectors, a first sector and a second sector bei ng

separately recorded in different block record regi ons. HEEE
The di sc-shaped data record nedium as set forth in clai %@Iﬁﬁﬁ@?S
wherein the nunber of transm ssion framgy of the first pegtor is
different fromthe nunber of transmission frames of thelspcdhdNENCPE8
and 20 beihgr siopardtedy xgaecrdedgnan diffement zoneso 4 el ected _one

of the transm ssion franes, the frane sync signal being used for

i dentifying the first sector or the second sector. 33 ——Fhe-—m !

di sc-shaped ggta &ﬁ%PH&éB%FHE%é& StaZPecokl Mdditnf =H B

wherein the sync signal addedto t%e %eader I'S conpé%gd of a

conbi nati on fibr&hplimr adliddm 25, character codes that are at |east partly

different from . ) . . )
5 wherein a record region is divided into a

plurality of file record regions, a first sector and a

second sector being separately recorded in different

file record regions.

31. The disc-shaped data record medium as set 25 forth
10 in claim 25, wherein a record region is divided into a

plurality of blocks each of which is comoosed of a

multiple of sectors, a first sector and a second sector

being separately recorded in different block record

regions.

15 32. The disc-shaped data record medium as set
forth in claim 25,
wherein the number of transmission frames of
the first sector is different from the number of
transmission frames of the second sector, and
20 - wherein a frame sync signal is added
to a selected one of the transmission frames, the frame
sync signal being used for identifying the first

sector or the second sector.

33. The disc-shaped data record medium as set
25 forth in claim 25,
wherein the sync signal added to the
header is composed of a combination of a plurality

character codes that are at least partly different from

T



52 each ot her. 34. The di sc-shaped data record nedi um as set

forth inclaim?25 5 wherein the bit pattern of the Qi
added to the header is conposed of one of a plurality off# @iAQENkiaggﬁEET
of which the distance thereof i s | asge. '

0 7NOV 1998

each other.

34. The disc-shaped data record medium as set

forth in claim 25, .

5 wherein the bit pattern of the sync
signal added to the header is composed of one of a
plurality of bit patterns of which the distance thereof

is large.

T
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