SR“DATA REPRODUCI NG SYSTEM REPRODUCI NG APPARATUS, REPRongf$SE;
METHOD, DATA FORM NG APPARATUS, AND DATA RECORD MEDI UM BACKGROUND
INVENTICN3?|eId of the Invention The present invention relates to a

i nformatiqn.data reproduci ng system and a reproducing 5 apparatus, a
met hod<t hereof , ~and a information data fhrn1ng apparatus for
copy-protecting a oM [ 9 %Eig}ﬁ RO, Redfiobucanes d medium
such as ‘an opti calzppREATHES HEFHASUL lti;liﬁ' b2 'HORMING APPARATUS,

As external. storingypiea fEEcotas Moy onput ers fromview points of large
storage capacity and hi gh speed access,. optical dISC drives are becom ng

popular. CD-ROM (or CD-1 (CD |nteract|ve)) drlves and MD (magnet o- opt i cal
di sc) drives have been rapidly BA€K ] L Ofn MO di sc is one
type of erasable discs. In addition, an M (n1n| dISC) that is an erasabl e
type disc has beedk&ldh@fedhadnyensionas a plcture record medi um a DVD
(digital video disc) is now nder dev%log The DVD i s
a reproduction-only disc wt ven

1on relates to a
information data reproducing system, and a reproducing

5 apparatus, a method thereof, and a information data
forming apparatus for co;y—protecting a copy operation
for data recorded on a data record medium such as an
optical disc.
Description of the Related Art

10 As external storing units for use with
computers, from view points of large storage capacity
and high speed access, optical disc drives are becoming
popular. CD-ROM (or CD-I (CD interactive)) drives and
MO (magnéto-optical disc) drives have been rapidly and

15 widely used. }An MO disc is one type of erasable discs.
In addition, in MD (mini—disc) that is an erasable type
disc has been proposed. Moreover, as a picture record _
medium, a DVD . (digital videp disc) is now under
development. |

20 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
disc or a phase change type disc that reproduces or
records/reproduces picture information compressed

25 corresponding to thg MPEG standard or Ehe like. As
we:l)l as the wavelength of laser rays.decreases and the

HE of an objective lens increases, the digital



sane dianeter as the dianmeter of the CD or a recordabl e/ reproducible
optical disc that is an MO type disc or a phase change type disc that
reproduceg or records/reproduces picture infornmati on conpressed: 25
corresponding to the MPEG standard or the like. As well as the wavel ength
of laser rays decreases and the 2 modfl ation and the error correction
encodi ng process have been inproved, the recording density has been further
i nproved. I n the Bagelefien kedDEbe €raoyi WL GGAGn 8RROGIRG plmreeScﬁat a

were ori g nal |y’ dBgEPobEaT &Flperpge@gf %:%%BWG e dias B i scs

DVD it h mich | L?ég#%?%?il'aﬁ%% o f”%%%%tﬁfvﬁs D ST e pe

used for 10 ¢xiarnal o3t grage edi o Ui d entionaldy. in

the case that data ecordg% on“stuch a data record me |un1§ﬁP %e copy-

protected, sa copy,@r @EeuhidOn S @RledsS " aGy ¢afl My M were originally
developed fof digital audio discs. Thereafter, these
discs have been used for-external storage mediums for
computers. Likewise, the DVD with much larger storage
capacity than the CD and MD are expected to be used for

10 external storage mediums for computers;

Conventionally, in the case that data
recorded on such a data record medium should be copy-
protected,-a copy protection signal is recorded on the
medium so that the drive side or the host computer

15 recognizes the copy protection signal and preveﬁts the
copy operation.

Howéﬁer} in the conventional copy management
method, when éll data recorded on the medium is dump-
copied, the copy operation cannot be prohibited. For

20 instance, all of the data reproduced from a recording
medium is temporarily stored in a hard disc and then
all of the data stored in the hard disc is recorded
onto a recording mediumlas merely '0'" or '"l' data. In
this case the control data included in the reproduced

25 data is treated as a meaningléss data. In addition,
when data of which each sector is protected is created,

it takes a long time to recognize the protection of



medi um so that the drive side or the host conputer 15 recogni zes the
copy protection signal and prevents the copy operation. However, in the
conventi agnal copy nmanagenent nethod, when all data recorded on the nedi um

I s dunp- copied, the copy operation cannot be prohibited. For 20

i nstance, "all of the data reproduced fréma recording mediumis tenporarily
stored in a hard disc and then all of the data stored in the hard disc is
recorded onto a reaohdsagtoedand aswhiktel gheQ'copy protéstdon [sidndls case
the control data included in the reproduced 25 data is treated as a
meani ngl ess data. In addition, when data of which each sector is protected
is created, it takes a long tine to recognize the prot Lon. of 3 each
sector and rewite the copyiHdiezid TAARY Q AN SUM

| NVENTI ON Theref ore, an obj

t of. the pres nt-inv tion i :
provi de an information dat agf’«?ﬁ?&iﬁ@? ngnsﬁg’tjt?rﬁt gefpgﬁreoé’%&sﬁéltaﬁ%a‘%ea GeR 4

nmet hod thegeof, agg

%odSE%vide an information data reproducing system, a
reproducing apparatus, a method thereof, and a data
forming apparatus that can prohibit data recorded on a
medium from being reproduced even if all data of a
medium is dump-copied so as to securely perform the

10 copy protection of data recorded on the medium.

To accomplish the above-described object, the
present invention is an information data reproducing
system having a data record medium on which information
data is recorded end a data repreducing'apparatus for.

15 reproducing the information data from the data record
medium, wherein medium information as unerasable data
and copy manadement information are recorded on the
data record medium, the medium information representing
the type of data record medium including at least a

20 read-only type and a write enable type, the copy
managemeht information representing whether information
data recerded on the data record medium is a copy
enable state.or a copy prohibition state, and
wherein the data reproducing apparatus comprises,

25 detecting unit for detecting the medium information and
the copy management information from the data record

medium, reproducing unit for reading the information.



form ng apparatus that can prohibit data recorded on a nmedi um from bei ng
reproduced even if all data of a nediumis dunp-copied so as to securely
performthe 10 copy protection of data recorded on the nmedium To
acconplish the above-descri bed object, the present invention is an
i nformation data reproducing system havidng a data record medi um on which
I nformation data i s recorded and a data reproduci ng apparatus for 15
reproduci ng the i A#bRnh¥PBnthat d2froRrEREAdECAIUEE AT ARHIRME C 3iHeridieh
medi um i nf or mati on gs uneraSﬁale data and cop nanaqﬁﬁtnt i nformation are
e r

recorded on the d&it F%ﬁB?ﬂ? aFﬁnlaPﬂecﬂQHﬁﬁi%WW% i fiPT epresenting the
type of data recoégbgf%hygbiT§L§gé§gﬂgh§£§ﬁ%%eaf%%roducﬂ@iﬂh?ﬂ!Wﬂ&%?e and

a wite enable ty e copy ormatiton repr nti hg et her

nformation data feegndesngnchle; d2benkeqard IR WA R GPRASNAR Ryt at e

or a copy prohibitioh stat and erern the data reproduci ng apparatus
conprises, 525  infgtR6tifg YALLsF9EsIgt 4sHI diiEBdd Pdg I amtign and

t he copy managenent information fromthe data record nmedi um reproduci ng
unit for reading theti ohermBHiGA information is not at least the read-
only type and the copy managemeht information satisfies
a second condition representing that the copy
management information is the copy prohibition state.
10 Another feature of the invention is that
there is provided an information data reproducing
apparatus for repfoducing information data from a data
record medium on which information data and medium
information are recorded as unerasable data, and copy
15 management information is recorded, the medium
information representing the type of the data record
medium including at least a read-only type and a write
enable type, the copy management information
representing whether information data recorded on the
20 data record medium is a copy enable state or a copy
prohibition'state, the apparatus comprising; detecting
unit for detecting the medium information and the copy
management information from the data record medium,
reproducing unit for reading the information zata from
25 the data record“medium and outputting the information

data, and controlling unit for substantially

prohibiting the reproducing unit from outputting the



4 data fromthe data record nedium and outputting the information data, and
controlling unit for substantially prohibiting the reproducing unit from
outputting the informati on data when both the nmedium5 i nformati on
satisfies a first condition representing that the nmediuminformation is not
at least the read- only type and the co managenent information satisfies

a second conditign representing that the copy, managenent_i.nfor jon is the
copy prohibition%ﬂéﬁ%&a?ﬂ?n data WhenrLOtQm%?ﬁe?egéﬁ?u}8k8Fm?Eggbnvention
is that there is pravided an infarnmation data r b r s for
repr oduci ng infoﬁ%ﬁﬁ%ﬁ#%ﬁuﬁié¥ﬁ) ef%ﬁé%F}%%ofﬁsg%ggﬁﬁégﬁ gﬁ?gheb%fornation
data and ”Ed'Um'ﬂq&¥dﬁﬂfﬁ¥bfﬂéﬁgéﬁxqéfﬁbésaenfé§§Ebkﬁedﬁéﬁd—éﬁﬁycﬁgﬁe15
managenent information i's recorded, e nmedium i nformation representing the

type of the data gReait RAEHRAAKGENY phrbeaatianr sadismli¥st ypseandda
wite enable type, the copy nmanagenent information representing whether

informati ofn dat a dardrdesh e fesalPring tidat athecepgynmdhagenens copy
enabl e state or a copy prohibition state, the apparatus conprising,
det ecti ng information is the copy prohibition state.

Still another feature of the invention is
that there is provided a data forming apparatus for
forming unerasable information data in a read-only

10 -regionlof a record medium, comprising, unit for
generating medium information representing that the
read-only region of the record medium is a read-only
state and copy management information representing that
the read-only region is a copy enable state or a copy

15 prohibition state, and forming unit for unerasably
forming the information data, the medium information,

“and the copy management information in the read-only
region.

With a combination of the medium information

20 and the copy management information, even if all data
is copied, the reproducing operation can be prohibited.
Thus, the copy operation can be substantially
prohibited.

The above, and other, objects, features and

25 advantage of the present invention will become readily
apparent from the following detailed description

thereof'which is to be read in connection with the



“unit for detecting the nmediuminformation and the copy nmanagenent
information fromthe data record nmedium reproducing unit for reading the

i nformati:on data from 25 the data record medi um and out putting the
information data, and controlling unit for substantially prohibiting the
reprbgucing unit fromoutputting the & information data when both the
medium information satisfies a first condition representing that the nedi um
information is noacaempanyinghdraeadgsnly type and the copy managenent
information satisfies a second 5 condition representing that the copy
managenent information is the copy prohibition state. Still another feature

of the invention is that there_is provided_a data form ng _apparatus for
form ng unerasabl e informati L ESERLIP Hig DROWI ion of a

ng_un e "
epresenting that Lhe road- bhBy Pa8PoR BFOTeCPBBEA REGMING & SLABSHER

state and gopy megAggNElL.LAtALMRE AN ECREESERENY 'l embodiment of

the present invention;

Fig. 2 is a bleck diagram showing a structure
of a reproducing circuit according td an embodiment of
the present invention;

10 _ Fig. 3 is a schematic diagram for explaining
a data structure of a CD;

Fig. 4 is a schematic diagrams for explaining
data structures of CD-ROMs;

Fig. 5 is a schematic diagrams for explaining

15 data structures of CD-Is. |

Figs. 6A and 6B are schematic diagrams
showing data structures of sectors according to an
embodiment of the present invention;

Fig. 7 is a schematic diagram showing a data

20 structure of a block according to an embodiment of the
present invention;

Figs. 8A and 8B are schematic diagrams
showing the relation of sectors and blocks according to
an embodiment of the present invention;

25 Fig. 9 is a schematic diagram showing another
data structure according to an embodiment of the

present invention;



the read-only region is a copy enable state or a copy 15 prohi bition
state, and formng unit for unerasably form ng the information data, the
medi uminformation, and the copy nmanagenent information in the read-only
region. Wth a conbination of the nediuminformation 20 and the copy
managewent information, even if all data7is copied, the reproducing
operation can be prohibited. Thus, the copy operation can be substantially
prohi bi ted. The above, and &iler 10oBjseat blockatdiragr adhdreiing a advant age
of the present invention will becone readily apparent fromthe foll ow ng
detail ed descri pt S6RUFREF80PTWRI ERCPEFIHHIDE AL RIRHERT diP @RI Ree

6 acconpanyi ng draw ngs. BRI EE SCRI PTI ON OF THE DRAWNGS Fig. 1 is a

bl ock diagran1shoﬁﬁh8 ém§P§U8€uEEGSPreseﬂﬁ ¥¥WﬁﬁiﬁQHﬁuf rcuit according
to an enbodiment of the pre%ﬁ&? ﬁqvﬁgthogiock diagram showing a

5 structure of a reproducing circuit according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Next, with reference to the accompanying

10 drawings, an embodiment of the present invention will
be described. Fig. 1 is a block diagram showing a
structure of an optical disc recording system according
to the present invention. Fig. 2 is a block diagram
showing a structure of an optical disc reproducing

15 system according to the present invention. 1In the
recording system, 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 video data,
compressed audio data, data for a computer, and so

20 forth. A magneto-optical type disc and a phase change
'type disc of DVDs that have been currently proposed are
examples of the optical disc 2. A recordable optical
disc 2 is referred to as a RAM type disc. That is, a
RAM type disc is an erasable disc or a WO disc. Since

25 the WO disc cannot record data more than twice,
strictly speaking ié is not a multiple

recordable/reproducible disc. However, for



Fig. 2 is a block diagram showi ng a structure of a reproducing circuit
according to an enbodi nent of the present invention; 10 :

Fig. 3 is*a schematic diagramfor explaining a data structure of a CD; Fig.
4 is a schematic diagranms for explaining data structures of CD-ROMs; Fig. 5
is a schematic di agrans for explaining 1& data structures of CI>Is
Figs. 6A and 6B are schenmatic diagrans show ng data structures of sectors
according to an enbodi ment of the present invention;, Fig. 7 is a schematic

di h 20 t _a block di
erhodi ment of T hC B RRREIP R oHEF OO #HGS *BARRE BB L4PE Sinems: R ABPams

showi ng the rel atjpp.of sectors and bl ocks according to an enbodi nent of
the present invention; 25 : Fig. 9 is a schematic diagram

shomnPg anot her data structgpg ggggfgiﬂg g9s%gme@g@wnnqatgqf Lt he jpresent

emom ) applied for not only the recordable optical disc 2, but
a mastering system for a read-only discs (referred to
as a ROM type disc). In.addition, the present
invention can be applied for a hybrid disc (also
referred to as a multi-session disc) of which the data

10 region of one optical disc is divided into a recordablé

region and a. reproduction-only region.

Next, the data structure of the recording
data according to the present invention, in particular,
access data units (for recording or reproducing data)

i5 will be described. The CD-ROM, which is an example of
the read-only disc, was derived from the known CD
(digital audio’disc DAD). As shown in Fig. 3, on the
CD, a transmission frame has a sub-code of 1 byte, data
of 24 bytes, a Cl parity of 4 bytes, and a C2 parity of

20 4 bytes. On the CD, each byte of data is converted
into 14-channel-bit code word by the EFM modulation.
The resultant code words are.recorded with connection
bits (3-channel bits). Inverted intervals of 11T
(where T ié a period of channel bits) are successively

25 disposed at the beginning of each transmission frame.
Thereafter, a 2-channel bit is added. Thus, a sync of

a total of 24-channel bits is disposed. The sync



7 Fig. 10 is a block diagram showi ng a structure of a recording circuit
accordi ng to anot her enbodi nent of the present invention; and Fig. 11 is a
bl ock di agram showing a 5 structure of a reproducing circuit according
to anot her enbodi nent of the present invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Next, with referefce to the acconpanying 10

drawi ngs, an enbodi nent of the present invention will be described. Fig. 1
is a block di agr #RPIRSANMS & stynehngnowd sh9wptical di sc recording system
according to the present inventigon. Fig. 2 is a blck_dj gran1shomﬁng a
structure of an optical di X% HIRRIHG-A5c0MPOse s?@n‘%’chBi“H?’ﬂbsf"b Bhe

t i ti In th di t d data_li |ied f
an nput term nal PSR rHUGTd Fhea |07 Reor A bAOSAL SHEPRAF LOTSE 2. The
d data i ' , : dyaudi t ta f
comuter and so S uce Yo HERERE 2 EAPLES 8008 VLB BYERE D hase

change type disc of DVDs thple hay NECALELEEENbEYLREOBRSRAMALE QE2TRLES Of
the optical disc 2. A recor é%le optica

corresponding to the transmission format of the CD. 1In
other words, the access unit of the CR-ROM is 2352
byte; that is data in 98 frames, which is a period of a
sub-code. This access unit is also referred to as a

10 block. However, in the following description, the
access unit is referred to as a sector. Fig. 4 is a
schematic diagram showing a data structure of one
sector of the CD-ROM.

In the CD-ROM, mode 0, mode 1, and mode 2

15 have been defined. In each of these modes, a sync (12
bytes) that is a delimiter of a sector and a header (4
bytes) are added. In the mode 0, all data other than
the sync and header is "0" and is used as dummy data.
Fig. 4 show data structures of sectors of the mode 1

20 and the mode 2. The header is composed of address
information of 3 bytes and mode information of one byte
as with the sub-code of the CD.

In the data structure of the mode 1, the user

data is composed of 2,048 (2K) bytes. To enhance the

25 error correction performance, auxiliary data of 288

bytes is added to the user data. In other words, an

error detection code (4 bytes), a space (equivalent to



disc 2 is referred to as a RAMtype disc. That is, a RAMtype disc is an
erasabl e disc or a WD disc. Since 25 the WO di sc cannot record data
nore than twice, strictly speaking it is not a nmultiple
recordabl e/ reproduci bl e di sc. However, 8 conveni ence, the WD disc is.
cateyeri zed as the RAM type disc. The r&@ording system shown in Fig. 1is 5
applied for not only the recordable optical disc 2, but a mastering system
for a read-only dBskegtesbiearBdreablihg élﬁéwbvﬁﬁé)dl§cﬂ Pk Eddi ti%h, the

present invention can be applied for a hybrid disc (aI o referred to as a
nul ti-session di seyt %?’mﬁF%haﬁﬁ%ddﬁ?atﬁe user 4%3 disc is

ggrgd§?rhgtarg gfgg%gagiﬁo%aghggaggglﬁgcsggﬁ eﬁlon quﬁésen Opﬁzgﬁﬁ%onthfn
3 U B RO, S S e
5 auxiliary data of 288 bytes is not added. Thus, user
data of 2,336 bytes can be recorded. The mode 2 is
suitable for recording data of which an error can be
interpolated as with video data and audio data.
In addition, as another ROM type disc similar
10 to the CD-ROM, a CD-I has been sténdardized. Fig. 5 is
a schematic diagram showing data structures of sectors
of the CD-I. As with the CD-ROM, a sync of 12 bytes
and a header of 4 bytes are added. The mode
information of the header represents the mode 2. In
15 the CD-I, a sub-header of 8 bytes is preceded by the
header of 4 bytes. The sub-header is composed of a
file nunber 6f 2 bytes, a channel number of 2 bytes, a
sub-mode of 2 bytes, and a data type of 2 bytes.
In addition, as with the mode 1 and the mode
20 2 of the CR-ROM, in the CD-I, form 1 and form 2 have
been defihed. In the form 1, an error detection code
of 4 bytes, a P parity of 172 bytes, and a Q parity of
104 bytes are added. However, since a space is not
disposed unlike with the mode 1 of the CD-ROM, the user
25 data is composed of 2,048 bytes. In the form 2, a
reserved region (of 4 bytes) is disposed. Thus, the

user data is composed of 2,324 bytes.



the read-only disc, was derived fromthe knowmn CD (digital audio disc DAD).
As shown in Fig. 3, on the CD, a transm ssion frame has a sub-code of 1
byte, data of 24 bytes, a Cl parity of 4 bytes, and a C2 parity of 20

4 bytes. A On the CD, each byte of data is converted into 14-channel -bit
code word by the EFM nodul ation. The reskdtant code words are recorded with
connection bits (3-channel bits). Inverted intervals of 11 ere Tis

T %wh a
period of channel bits) are slcc s%%e?ysﬁgematlcdp§68§§& SPOFBI8gPRfRNg
of each L ransm sy, 15 aTe o Mgl £ oo 0 2 CHARTEE L b2 AR JTRYS,

sync of a total S TS Sposed. 9 Tepresents a

synchronous s gnadrorhie SHGE 19 £OUBPsEd Bh Phe! ERRITLISIRC Hames.

Thus, on an CD-DA, 98 transm ssion franmes 1 nclude us ata of 24 bytes x
98 = 2352 bytes. feferring to Fig. GK€ Qa&§t§té?ﬁE?W?h%§E%@§ @RaREM i s
o] e )

defined corresponding to the transm ssion fornma I n ot her words,
the accesssunit afeddwr CREBPYtSs23PPe added to user data (2,048 bytes).
 In addition, to enhance the reliability, an error
detection code EDC (4 bytes) is added to the user data.
Thus, the length of one sector is 2,072 bytes.
On the other hand, since the user data in for
10 example the mode 2 of the above-~described CD-ROM is
composed of 2,336 bytes, as shown in Fig. 6B, a data
sync (4 bytes), and an error detection code EDC 1is
added to the user data. In addition, a header (4
bytes) of the CD-ROM is disposed. However, the header
15 of the CR-ROM may be omitted. 1In tﬁis case, the size
of thé user data becomes 2,340 bytes. :Thus, the length
of one sector is 2,368 bytes. The data sync, the
header, and the error detection code EDC.of the data
shown in Fig. 6A are preferably the same as those of
20 the data shown in Fig. 6B.

Thus, the length of sectors of the RAM type
disc is different from that of the ROM type disc. 1In
addition, the sizes 6f these two types of the sectors
do not have a relation of integers. In this

25 embodiment, when two different sector sizes are denoted

by A and B, blocks are defined so that nA and mB (where

n-and m are integers and the relations of n #+ m and n >



bytes that is data in 98 frames, which is a period of a sub-code. This
access unit is also referred to as a 10 bl ock. However, in the
foll ow ng description, the access unit is referred to as a sector. Fig. 4
is a schematic diagram showi ng a data structure of one sector of the
CD-ROM In the CD-ROM node 0, node 1, #d node 2 15 have been
defined. In each of these nodes, a sync (12 bytes) that is a delimter of
a sector and a he@dere( sabysddpdir besdued priedetiermigid Glata |unddisa ot her
than the sync and header is "0" and is used as dumy data. Fig. 4 show data
structures of sectsedesregh&onggebiogs) . Daf@ tife HRFHAF LA/ TBRFIBGRS i s

conposed of address_information of 3 bytes and mmgde, i nf orymfiion of one byte
as with the sub- cgﬁémﬁ Yy h8CESSSER)t RE %’j'loéﬁ‘ss('r uct’ur &6t the arﬁ)edec;ﬁt?”f

user data is conposed of 2,048 %%Kﬁ&%g gi.ezg%lgar}?i%nnc_eof%;} _ ]t gror
y to

correction performangg,c adx "8 y es i s adde he” user

data. |In otfier wordg; 30 ofr @k Lehatod 16048 A v 4 a@ SPASE method) .

(equi val ent” to
' Alternatively, "n" and "m" are defined in such a manner

that the relation of n =2 (where j is a natural
number) is satisfied (this method is referred to as
second method). This first method is used when the

10 block size is minimized. The second method is used
when data of discs is used for a computer system.

In the above-described example, when "n" and

"m" are 8 and 7, respectively, the lengths of user data
of the two types of sectors are: |

15 ' 2,048 bytes x 8

16,384 bytes

2,336 bytes x 7 = 16,352 bytes

Thus, the lenéths of the user data of these sectors are
smaller than the length of a block of 16 Kbytes (16,384
bytes).

20 As shown in Figs. 6A and 6B, when sectors
include the data syﬁc and the header (the length of the
data sync and the header is 20 bytes in total), since
Al is'2,072 bytes'and B' is 2,368, if "n" and "m" are 8
and 7, respectively, the block size becomes:

25 2,072 x 8 = 2,368 x 7 = 16,576 bytes
Thus, the common block size can be défined.

In this case, as a data structure of one



10 8 bytes), a P parity (172 bytes), a Qparity (104 bytes) are added to
the user data. The node 1 is suitable for recording high reliability data
as wWith character code and conputer data. In the node 2, 5 auxi liary
data of 288 bytes is not added. Thus, g@fr data of 2,336 bytes can be
recorded. The node 2 is suitable for re di ng data of which an error can
be i'nterpol at ed gg with vid o dat a and audi o data. .IL.n additi as another

ROM type disc si }agka s sh oY, }heE ¥ ROV 2at PP PiRgESHoLA sl"’&r’f&ar(? zed.
i as i th tnottds AL RSt eV RE L cLE e ﬁsgdeﬁ%c%?ﬁa%y?e%sr%%?e
added. The node i he_ h e S 15

the CD-1, a sub- Hﬂ5§%r O*&@ %3?%59?5 g%% ggg QBE th %F%Engqtes The
sub- header is conpesgg, ofna éff@r NAEBEL 01 oR Béﬁ%érmﬁn@@a'&%@" b@urrber of 2

bytes, a sub-node of bytes and a data type of 2 bytes. In addition, as
with the npde 1 amshiheedpdeadOan err@rOéoihécﬁﬁoﬁcﬁhcbﬂlhbeo§@rb¢ib®rWbl

and form 2 have been defined. In the form1, an error detection code of 4
bytes, a P parityfolding bypesduahdemcédpagi hgthbd can be used, In this
case, data of 162 bytes in vertical direction (each
row) is encoded with a first error correction code so
as to generate a Cl parity of 8 bytes. Thereafter,

10 data of 156 bytes in a diagonal direction is encoded
with a second error correction code (referred to as C2
code) and add a C2 parity of 14 bytes.

| As well as these error correction codes, a
product code, a block type dual code, an LDC (long

15 distance code), and so forth may be used. In addition,
an error detection code may be simply used to perform
the encoding process. |

Next, the case that two sectors with
different sizes are integrated into a block with the

20 same size will be described with reference to Figs. 8A
and 8B. Fig. 8A is a schematic diagram showing a
process for a sector of 2,072 bytes shown in Fig. 6A.
One sector is delimited every 148 bytes in R/W
directions so as to form a two-dimensional array of 148

25 x 14 = 2,072 bytes.\ Thus, a data structure of which

one block is composed of eight sectors is formed.

Fig. 8B is a schematic diagram showing a



104 bytes are added. However, since a space is not disposed unlike with the

node 1 of the CD-ROM the user 25 data i s conposed of 2,048 bytes. In
the form2, a reserved region (of 4 bytes) is disposed. Thus, the user data
I s conposed of 2,324 bytes. Fig. 6Ais a schematic diagram showi ng a

data’ structure of one sector in such cases where the data froma conputer
Is recorded on the optical disc 2. Referring to Fig. 6A, a data sync (4
bytes) and a 5 Progeadefofle bgceoy afe 2addfdd hytemser Qg 54X D48 Dyt es).
In addition, to enhance the reliability, an erraor de ectlon code EDC (4
bytes) is added tfethBiEes eysry. 1$ﬁu§¥t@ﬁeHQﬂRﬁQ1 c#k?%ﬁ%&%ﬂs1s Ehysn

oviss, O e’ bandy siice e dasr Gy 3 Lo 10 S5 10 BV,
Fig. 6B, d 4 d d | s; added
(0 025 G R T 8 g U 30

di sposed. 'éowevercohggsgaag%r st¥en secthb Eshe.tsc%m\é({r.ay ﬂ?er?r]aét{?dis In

this case, the si
recorded/reproduced, a counter counts 2,072 bytes or

2,368 bytes of data so as to detect seven or eight

center syncs. Thus, delimiters of blocks are detected.

In addition to this method, a block sync other than a
10 center sync may be added.

In addition, according to the present
invention, the data structure of the CD-DA (digital
audio) can be used as the common block structure of the
above-described discs. In the case of the CD-DA, 98

15 transmission frames include user data of 2,352 bytes.
As shown in Fig. 9, a data sync of 4 bytes and a header
of 12 bytes are added to user data. Thus, the size of
one séctor becomes 2,368 bytes. Consequently, as with
a sector of the above-described CD-ROM, seven sectors

20 of the CD-DA can be placed in one block.

Returning to Fig. 1, the recording system
according to the embodiment of the present invention
will be described. The digital data received from the
input terminal 1 is supplied to formatting circuits 4a.

25 and 4b through an interface 3 (such as an SCSI
interface). The fo;matting circuits 4a and 4b delimit

the received digital data by sectors. Thereafter, the



of the user data becones 2,340 bytes. Thus, the length of one sector is
2,368 bytes. The data sync, the header, and the error detection code EDC of
the data shown in Fig. 6A are preferably the same as those of 20 t he
data shown in Fig. 6B. Thus, the length of sectors of the RAMtype disc is
different fromthat of the ' ROMtype discl3In addition, the sizes of these
two types of the sectors do not have a relation of integers. In this 25
enbodi ment, when TR E T circettor48i 289 4Pecachorsdshy AadAd SBNhRGEks
are defined so that, nA an ere n and mare integers and the relations

d nB
of n [err] mand % Beaderto, eden sSeFEPT cBNAHRESHO TSt & FiC%ed data units

f dt bl ocks).. Data i ded/ d LY, d
bl acks. "n" and “WERReC i) RdS) RECRIRTH. RERRET eha Ok CRHo FOTCRr tn o n

er
o vty TR S P TR s RESCRE R S A o
of n - 2 (yhere |2k SopcdtWhft, the formatting circuit 4a converts the
received data into a sector structure (2,072 bytes) as
shown in Fig. 6A. On the other hand, when the received
"data is the reproduction data of the CD-ROM, the
formatting circuit 4b converts the received data into a
10 sector structure (2,368 byte) as shown in Fig. 6B.
One of two typeé'of output data of the
formatting circuits 4a and 4b is selected by a
switching circuit 5 and then supplied to a block
segmenting circuit 6. The switchiné circuit 5 is
15 controlled corresponding to a format ID signal that is
output from the interface 3. The switching circuit 5
is switched co}responding to data received data from
the interface 3. When the received data has the data
structure based on 2K bytes unit, the switching circuit
20 5 selects the output signal of the formatting circuit
4a. When the received data is the reproduction data of
the CD-ROM, the switching circuit 5 selects the output
signal of the formatting circuit 4b.
As will be described later, the medium ID
25 signal DMi and copy management information CGM are
supplied to a TOC (Table of Contents) generating

circuit 7. The TOC generating circuit 7 generates TOC



nunber) is satisfied (this nethod is referred to as second nethod). This
first method is used when the 10 bl ock size is mnimzed. The second
nmet hod i s- used when data of discs is used for a conputer system 1In the
above-described exanple, when "n" and "nf_.are 8 and 7, respectively, the
| engt hs of user data of the two types of "Sectors are: 15 2,048

bytes x 8 = 16, 38 tes 36 bytes x 7 = 16,352 tes .Thus, .1 he t hs

o¥ t he user data é?p¥héES%E§&P8r§B§FE EHEFFePftﬁgﬁ%%W@%PQWbthThﬁ gkg?gck of
16 Kbyt 16, 384 . ; in_Fi : 6B
when gegfoﬁs inc|ﬂ%ggf§§°é§98553hécaﬁanFﬁ8lhé§§€?H‘ﬁﬁghPéﬁggﬁhégﬁ?ﬁ% dat a

sync and the headehrbsnd0i84L €SThE ©6EALALaSiRCE Rorided? o/ £V (BGnpe B
is 2,368, if "n" and "ni' are 8 and 7, respectively, the block size becones:

25 2, 07gn¥ 8nmeZmd68 Yeriphdad7€rbykes Whesn thke qiegmis bl ock
size can be defined. In this case, as a data structure of one
: 5 mounted on the drive, the TOC data is read. 1In this

case, since the medium ID signal DMi is intrinsic to
the medium, it is preferably pre-formed as a part of
the TOC data of the medium. As the pre-forming
technique, known method (for example embossing) can be
10 . used.
The block segmenting circuit 6, which
receives the output signal of the switching circuit 5,
segments blocks composed of 7 sectors or 8 sectors and
encodes each block with an error correction code.. The
15 output data of the block segmenting circuit 6 is
supplied to an error correction code encoder 8. The
encoder 8 performs an encoding process with for example
a folding type dual code type error correction code.
This error correction code encoding process is the same
20 as that used in the CD. In other words, an
interleaving process is performed so that data symbols
are dually included in two encoding sequences referred
to as a Cl code and a C2 code and that each codg
sequence is composed of a different data symbol.
25 The error correction code may be switched
corresponding to‘thé type of the disc 2 with the medium

ID signal DMi. For example, the block type dual code



13 bl ock, as shown in Fig. 7, a two-dinensional array of (148 x 112 =
16,576 bytes) is defined. When an error correction code is applied for the
t wo- di nensi onal array, the error correction performance can be 5

enhanced. As an error correction encoding operation, a folding type dual
~encoding nmethod can be used, In this cas#7 data of 162 bytes in vertical

direction (each rom%ois encoded with a firft errRBMc%rrec%Lo%-co .59 .as to.
generate a Cl parFR§PHIB BIREESS TherksfdefOr18 dRFa 6P 158" 5V ES in a

di | di ti ' d with : N f d
Lo 8s G2 code) anaai REa bt jada? TERE0ATRE ReblERF As B Te 8 11 ©

correction COdeS1%QMEEQ§QC&%§89G’Aft@£8§€ib¥%9,dgﬁb.Qﬁé%rl%%v%D@éHgQ%on5

di stance code), orth nay be use addition, an error detection

code may be sinplyh¥sgdai OcREEE LR HPECEHS0EbR] tREORANS £ yi¥eXidi s agagR
that two sectors with different sizes are integrated into a block with the

20 sape sizesMbltebetHescthiedrytt bheeRemengpet dibicgs. 8A and 8B. Fig.
8A is a schematic diagram showi ng a process for a sector of 2,072 bytes
shown in Fig. 6A The output signal of the error correction

code encoder 8 is supplied to a switching circuit 9.
The switching circuit 9 switches between the error
correction code encoding output data and the TOC data .

10 received from the TOC generating circuit 7 and outputs
the switched data to a digital modulating circuit 10.
The digital modulating circuit 10 maps a data symbol of
for example one byte (eight bits) into a 16;bit code
word corresponding to a predetermined table so as to

15 generate a modulation output with less DC component.
Of course, the EFM'method for the CD, the 8-15
modulation method for converting an 8-bit data symbol
into a 15-bite code word, or the like may be used as
the digital modulation method. The output signal of

20 the digital modulating circuit 10 is supplied to a syncC
adding circuit 11.

The sync adding circuit 11Iadds a
predetermined sync to the transmission frame. For
example, the Cl code sequence composed of 170'daté

25 syﬁbols_generated by the error correcting encoder- 8 is
divided into 85 datg symbols. The 85 data symbols are

converted form an 8-bit data symbol into a 16-bit code



One sector is delimted every 148 bytes in RRWdirections so as to forma

t wo- di nensional array of 148 25 - x 14 = 2,072 bytes. Thus, a data
structure of which one block is conposed of eight sectors is formed. Fig.
8B is a schematic di agram show ng a 14 process for a sector of 2,368

byt es.. One sector is delinmited every 1481%ytes in the RFWdirections. Thus,
a two di nensi onal % of 148 x 16 = 2, 368 bytes |s formed. Thus, a data
e

structure of whictP tﬁ?ﬁkr?§u5ta“t d%Bﬁp6§e&r89 tedvaf SBtors is formed.
Wh dat ded/ d ts 2,07 2,368

bytes of data so rgRER Lot EEemd. o HCrERPeCaNE: 15, AEERETRR. thali Trnt or s
of Dblocks are detgg %fﬁn1$8 ggdgééﬁnt%gngﬁéﬁflOBhQQam% bl 9ak 13¥A¢ 18Hhey than

a 10 center be a according fo the pfesent

i nvention, the da&@c%fugweem}gtég &0 DAredigl k3hcaydi ghdeantaeeaéﬁd as
t he common bl ock structure of e above-described™discs. In the case of

the CD-DA, 598 sector. Moreover, a block sync instead of a sector
sync is added to each block. These syncs have a
special bit patternﬂ The length of these syncs is for
example 32 channel bits. These syncs are not present
in modulated data. The output signal of the sync
10 adding circuit 11 is supplied to an optical pickup 13
through a driver 12. The output signal of the optical
pickup 13 is recorded on the optical disc 2 by magneto-
optical recording method or phase change method. The
optical disc 2 is rotated by a splndle motor at CLV
15 (constant linear velocity) or CAV (constant angular
velocity). The minimum unit of data
recorded/reproduced by the optical pickup 13 is one
block.
In the embodiment of the present invention,
20 for example, the ﬁedium ID signai DMi‘ recorded és TOC
data is defined as follows.
Medium ID signal DMi (two bits a and b)
a=0, b=0: ROM type (For example, when the

optical disc 2 is the mastering disc of CD-ROMs)

25 . "a =0, Db 1 : not used
a=1, b=0: RAM type (WO)

a=1, b=1: RAM type (erasable) ( For example,



15 transm ssion frames include user data of 2,352 bytes. As shown in
Fig. 9, a data sync of 4 bytes and a header of 12 bytes are added to user
data. Thys, the size of one sector becones 2,368 bytes. Consequently, as
with a sector of the above-described CD-1 seven sectors 20 of the
CD- DA cah be placed in one block. Returning to Fig. 1, the recording system

ding to the embodinment .af_ t.he,. t i t i1 descriped. Th
G ot al data recknER) MRS AGHES & Mt e ThTEabLe | 8 SFCPBEY g
ircuits 4a 25 d 4b i . - |
circuits 4a an fh%r_%bﬂbs%%é{a%%ﬁ%#gﬁféﬁw&&% &t S5

interface). The formatting circul elimt the received digita

data by sectors.d£Q§r tel fdiN&ws. 15 formatting circuits 4a and 4b each
adds a data sync an r%ﬁteader to each sector and perforns an error

correction code encodiddpypirdidedent Niotdieha woeEsSCGMhetws Nipitecei ard dpt a
has the data structure based on 5 2K bytes unit, the formatting

circuit 4as converts the + aneived @at acdpgy cemalskedor structure (2,072 bytes)

- as

c =0, d=1: not used

C

i
-
Q

Il

0 : copy_enabled for first generation
c =1, d=1: copy prohibited
Next, a reproducing circuit that reproduces
10 data from an optical disc 2 on which data has been
recorded will be described with reference to Fig. 2.
The optical disc 2 is a RAM type disc or a ROM type
" disc. The medium type is distinguished corresponding
to the ﬁedium ID signal DMi included in TOC data. 1In
'15 Fig. 2, reference numerals of the optical disc 2, an
optical pickup 13, and a spindle motor 14 are the same
as those of thé recording circuit shown in Fig. 1.
However, it should be noted that the recording
operation and the reproducing operation are not
20 performed by the same apparatus. In particular, when
the disc 2 is a ROM type disc, the recording apparatus
shown in Fig. 1 is a mastering system. The reproducing
apparatus shown in Fig. 2 is a ROM drive.
Reproducfion data read by the optical pickup
25 13 is supplied to a PLL circuit 22 through an RF
amplifier 21. The éLL circuit 22 extracts a clock from

the reproduction data. On the recording side and the



shown in Fig. 6A. On the other hand, when the received data is the
reproduction data of the CD-ROM the formatting circuit 4b converts the
received.data into a 10 sector structure (2,368 byte) as shown in Fig.
6B. One of two types of output data of t formatting circuits 4a and 4b is

sel écted by a switching circuit 5 and théen supplied to a bl ock segnmenting
circuit 6. The swi tchi

format 1D ﬁignm T4R° 4@?C|rcwé?7(ﬂn§?ﬁ¥?rﬁgﬁg %i ngT%egg&égiﬁﬁﬁglggrzalﬁ
5 3.
|'s sw tched co ¢ Go%@”ﬂlaégq%;héépog?%@ refiel ved, g téogE %*ﬂﬁg' Bt eelage

When the receive structure ase ytes unit, the

swi tching circuite 1s 2@ ASLESIS NS PYtish né'tQEckhﬁ fg@g&btlng
circuit 4a. Wen t elﬁéé%lved data S tﬁ@géeprédugtlon dat a gf t he CD- ROV

the switching cirggdtathise) eftSedibopetPrios) gaal af 1bberf powett i(ng thecuit
4b. As w il be described later, the mediumID 25 signal DM and copy

nanagenentslnfornmé¢dru(ﬁﬁdéUEbSL¢ﬁéldpti©aa pOEk(pahbBe ofh€opuépus) data
generating circuit 7. The TOC generatlng circuit 7 generates TOC

of the PLL circuit 22 is supplied to a sync separating
circuit 23. A frame sync, a sector sync, a block sync,
and sync detection signals thereof are generated by the
sync separating circuit 23. These sync signals are

10 supplied to a timing generating circuit (not shown).
The timing generating circuit generates various timing
signals for a sector period, a block period, and so
forth in synchronization with the reproduction data.

A digital demodulating circuit 24 is

15 connected to the sync separating circuit 23. A code
word is converted into a data symbol by the digital
demodulating circuit 24 in the reverse process as the
digital modulating circuit 10. The output data of the
digital demodulating circuit 24 is supplied to a TOC

20 separating circuit 25. The TOC separating circuit 25
sends TOC data to a TOC decoder 26 when the disc 2 has
been mounted. The TOC decoder 26 decodes the TOC data
and outputs various directory information and control
informatibn. The medium ID signal DMi and the copy

25 management informat%on CGM are also obtained from the

reproduction- TOC data.

The reproduction data received from the TOC



16 data including these types -of information. The TOC data includes disc
control information and directory information. The TOC data is recorded on
for exanple the innernost peripheral track. Wien the disc is 5 nount ed
on the drive, the TOC data is read. 1In this case, since the mediumID
sigrial DM is intrinsic to the nedium it2%s preferably pre-forned as a

part of the TOC data of the nediun1b€§ t he Bre-tornkng techniqye, known
method (for exanptePHRIoRY igh I Chht be” 185 SUPPRIER “Phé@"n%6di segnent i ng
circuit 6, which receives the output signgh of e S ' ' I <2,
segnents bl ocks 63%%&%%&?%& 9°§ C %E%g%g gbéecgh?éd%%%kgﬁtgﬁgngE%L glgb

with an error corgggilon cofe. rdifodBerion GHERY! GHA dbirgiie ddieClor the

segnenting circui I's suppli to an error correction code encoder 8.

The encoder 8 per§Qtd@e AN eNEQUERSHPL88€ES W bl ook dwsagalen ta ldinumitty pe
dual code type error correction code. This error correction code encodi ng

process issthe sag®, 20The bl8&ktHaseyrefitingt kar@it 128 adidmiter dhe an
i nterleaving process is perfornmed so that data synbol s
reproduction data by blocks and decodes an error
correction code for each.block. The block desegmenting
circuit 28 performs the reverse process of the block
segmenting circuit 6 on the recording side and outputs
10 sector data. The block desegmenting circuit 28 is
connected to deformatting circuits 29a and 29%b. The
output signals of the deformatting circuits 2%a and 2%
are switched by a switching circuit 30.
The deformatting circuit 29a performs the
15 reverse process of the formatting circuit 4a on the
recording side. The deformatting circuit 29b performs
the reverse process of the formatting circuit 4b. The
deformatting circuit 29a extracts user data of 2,048
bytes from a sector shown in Fig. 6A and detects an
20 error. The deformatting circuit 29b extracts user data
of 2,336 bytes from a sector shown in Fig. 6B and
detects an error.
One of the two types of the output signéls of
the deformatting circuits 29a and 29b is selected by
25 the switching circuit 30. The output signal of the
switching circuit 36 is supplied to a switching circuit

31. The data selected by the switching circuit 31 is



are dually included in -tw encodi ng sequences referred to as a Cl code and
a C2 code and that each code sequence is conposed of a different data
synbol . 25 "~ The error correction code may be sw tched
corresponding to the type of the disc 2 with the mediumID signal DM. For
exanpl e, the block type dual code 17 #hcodi ng process is used for a RAM

type disc, where folding t dual epcodi process is.used for .a ROM

type disc. Al terﬂ%fllgé;g %/8 E?’leg? n%/lgﬁ”ég‘?l%el g%gt hlilgte FRBIQEHFteRBoEREE 1S
rocess for the esdl ScC - hor t n that for _the ,ROM

?ype di sc. The oﬁﬁgﬁ%ygigﬂ%ﬁ % ¥h€€%?F%?ec%?rggt§énggg 3Ee§85ﬁépaé ?é-

supplied to a switkdidgi €tk syt cdrcdhe §M‘EQhEBHtEEEEHBtcgrgg%gsggﬁnaekween

the error correction code encoding output data and the TOC dat
received from t hecHOhgeder aih Agrga £ Lo twifi 8Adi QUEBHEStEREpb§WEhehgdodgta to

a digital nodulating circuit 10. The digital nodulating circuit 10 maps a
data synbob of fclesxgmepheimnecbyteife2ght Phésywitthingléibihieode
selects the output signal of the circuit 29a or the
circuit 29b that performs the process corresponding to
the sector structure of data that has been reproduced.
The switching circuit 31 is controlled
10 corresponding to a reproduction prohibition (playback
inhibition) signal PBINH. The reproduction data
selected by the first switching circuit 30 is supplied
to one input terminal of the switching circuit 31.
Error message data is supplied to the other input
15 terminal of the switching circuit 31. The reproduction
prohibition signal PBINH is generated corresponding to
the medium iD Signal DMi and the copy management
information CGM. The bit "a" of the medium ID signal
DMi and the bits "b" and "d" of the_copy management
20 information CGM are ANDed (namely, a - ¢ - d) and output
as the reproduction prohibition signal PBINH. In other
words, when PBINH = (a - ¢ + d) = "1", the reproduction
prohibition operation is performed. The switching
circuit 31 selects the error message data. When PBINH
25 = "0", the reproducing operation is not prohibited.
When the feproduction prohibition signal

PBINH is "1", the switching circuit 31 outputs the



word corresponding to a predetermned table so as to 15 generate a
nodul ation output with | ess DC conponent. O course, the EFM nethod for the
CD, the 8-15 nodul ation nmethod for converting an 8-bit data synbol into a
15-bite code word, or the like may be used as the digital nodul ation

met hod. The out put signal of 20 t he %ﬁgital nodul ating circuit 10 is
supplied to a sync _adding circuit,11. The sync adding circujt 11 adds a

pr edet er m ned synt 1Y t‘?‘l%sﬁaf%ﬁls%ts%iBrhr?‘ﬂ‘&ﬂeflﬁ?oﬁnéfgﬁﬁﬁ?, L§lzhe Pecode
sequence conposed. of data 2 I ener d t.he jerysor
correcting encode?&gpl%tgeoﬂi%(%eed??rﬁ?%c%%gdng aéggnﬁoltgﬁﬁﬁgxggngalt a33synbol S

are converted forpadS-did Eﬁ%ae§¥§PQ$e§Q£§ﬁa?$@'Qbkgﬁggeon aléf@%gggaggg

resul t ant data is treated as one transm ssi rame. A franme sync
to the beginning dssagd traNSHE §é9éh£§agﬁat HataddiahneR, b TRPHR e

I nstead of a frame sync is added to each sector. Moreover, a block

sync instemad of atseghi®rdisc has been copy-protected. f necessary, the
reproduction prohibition signal PBINH may cause the
optical pickup 13 to return to the initial position so
that the apparatus enters an standby state.
Alternatively, even if data recorded on the optical

10 disc 2 is reproducéd, the reproduction prohibition
signal PBINH may cause the apparatus to output
incorrect data. Thus, prohibiting operation for the
reproduction signal output is substantially performed.

When the medium ID signal DMi is (10)

15 (namely, tﬁe optical disc 2 is a WO disc) or (11)
(namely, the optical disc 2 is an erasable disc) and
the copy managément information CGM ié (11) (namely,
the optical disc 2 is copy-protected), the reproduction
proﬁibition signal PBINH becomes "1" and the

20 - reproduction operation is prohibited. Whgn the copy
management information CGM of data recorded on thg
optical disc 2 has been copy-protected, the
reproduction prohibition signal PBINH is "1", thereby
causing the reproducing operation to be prohibited.

25 Even if all data including the TOC of which
the medium ID signal DMi of the optical disc 2 to be

reproduced is (00) (namely, the optical disc 2 is a ROM



sync is added to each bl ock. These syncs have a special bit pattern. The -
| ength of these syncs is for exanple 32 channel bits. These syncs are not
present iin nodul ated data. The out put signal of the sync 10 addi ng
circuit 11 is supplied to an optical pickup 13 through a driver 12. The
out put signal of the optical pickup 13 i 24recorded on the optical disc 2 by
magnet o- optical recording method or phase change nethod. The optical disc
2 is rotated by eﬁxﬁﬁrﬁﬂﬁpkmﬁinc%ﬁlﬁﬁhf§5nce th@c&ﬁgﬂ&thplﬁé&Pa&epgélpf)
~or CAV (constant ular v % htR nIﬁUUl % b
recor ded/ r epr oduc ﬁ§ I°$|% tpt18epse nénEP5@? iPR PRE been
enbodi nent of the i fo I t Is
signal DM recor %%If fQ5 °5ef$%éd he E ﬁé%@B %@g %ﬁlgﬁglgﬁ‘EP DM
(two bits a and b = | en the optlcal
disc 2 is the mas %rlng dISC o?st1£§§;%§pg SEQEa%&%%pc%n WQ b =1: not

uied ? = 15 b = OubdPMtvRE1 {VdoRiBitedld =Th thBAMd%prthr%&@bb@kltaﬁor
exanpl e,

disc 2 is a ROM type disc, when another optical disc
recording apparatus is cennected to the output terminal
33, the'copy operation can be performed. However, when
the copy prohibition management information has been

10 recorded on the optical disc 2, even if data on the
optical disc 2 can be copied, the data recorded on the
optical disc cannot be reproduced. Thus, the copy
operation can be substantially prohibited.

Fig. 10 is a block diagram showing a

15 structure of a record side according to a simplified
embodiment of the present invention. In this
embodiment, the number of formats of record data
supplied to an interface 3 is only one. For exanmple,
reproduced data of a CD-ROM is received. The received

20 data is digitally modulated with the same format as the
CD-ROM and recorded on a RAM-type optical disc 2 (CD-WO
or CD-RAM). As another example, the reproduced data of
a DVD-ROM is recorded on a DVD-RAM. Thus, the
formattingzcircuits 4a and 4b, the switching circuit 5,

. 25 and the block segmenting circuit 6 are omitted from the

structure of the ab;ve—described embodiment (shown in

Fig. 1). For simplicity, in Fig. 10, similar portions



19 when the optical disc 2 is the erasable type of DVD) The copy nmanagenent
i nformation CGMis defined as foll ows. Copy managenent information CGM (two

bits ¢c and d) 5 c =0, d=0: copy enabled ¢c =0, d =1 : not
used ¢ =1, d = 0 : copy enabled for first generation c =1, d =1 : copy
prohi bited Next, a reproducing circuit t h&® reproduces 10 data from an

OBt LRl 0 50 2 Okl A DPECoRRNAER L) ORISR SRS

di Th d d | D
s: ;(r:ial N ”anrud{%@rndﬁso%i%t{}%’#rs%%89{15@'?__88”@5ngwﬁé?'g%gﬁcgﬂnhl&;ﬂr al's of
the optical disc 2, an optigal pickip 4351884 alggkgglghgqggg 14 are the

same as those of the recording circuit shown in Fig. 1. However, it should
be noted that thetaeaidtdadmpperddpRsdandibhestapr adu@eegoamh@t iten tkee not
20 perfornmed by the sanme apparatus. In particular, when

5 record side shown in Fig. 10. As with the above-

described embodiment, a reproduction prohibition signal
PBINH is generated with a medium ID signal.DMi
representing the type of the medium and copy management
information CGMS and stored on a disc 2. When the DMi

10 reproduced from the disc 2 is (lO)'or.(ll) and the CGMS
thereof is (11), the reproduction prohibition signal
PBINH substantially prohibits the reproduced data from
being output. Thus, the block desegmenting circuit 28,
the deformatting circuits 29%a and 29b, and the

15 switching circuit 30 are omitted from the structure of
the above-described embodiment (shown in Fig. 2). For
simplicity, in‘Fig. 11, similar portions to those in
Fig. 2 are denoted by similar reference numerals and
their description is omitted.

20 The ngmber of bits of the copy management
information CGM can be increased to 2 or more so as to
precisely designate the copy management information.

In the above-described embodiment, the medium ID signal
and the copy management information are recorded as the

25 TOC data that includes directory information. However,
the medium ID signai and/or the copy management

information may be recorded for each sector. Thus, the



the disc 2 is a ROMtype disc, the recording apparatus shown in Fig. 1 is a
masteri ng system The reproduci ng apparatus shown in Fig. 2 is a ROMdrive.
Repr oduction data read by the optical pickup 25 13 is supplied to a
PLL circuit 22 through an RF anplifier 21. The PLL circuit 22 extracts a
clock fromthe reproduction data. O1ttme?%cording side and the 20

reproducing side, &Sl e FORLSE LANG & hEHLLbN2b,SBa) sleat@irs.poma The

servo controlling cirtcult controls a focus sérvo operation, a trackin

servo operation, aclseekrOpehatlientihaisagspilpe¥etoti B hYBrid discl 8¢ord
node) of the optical pickup 13. The output data of the PLL circuit 22 is

supplied to a synowisbpiaratpagt CHf Ctthé 2ScoAdingMeegy b, off B@et aisgyns, ad

bl ock sync, and sync detection signals thereof are generated by the sync

separating circui tR23. t¥pesandytite stgsal 5s aneROM type Stppbki €dskco iz tilsong

generating circuit (not shown). The timng generating circuit generates

various tinbPng sigreferfed tosastarmpbtiosdesaibhodiksperi ttie medism ID
signal and the copy management information should be
recorded to at least each region.'

When a RAM type copy-protecting data record
medium is created, a region for recording RAM type copy

10. management information is separated from a region for
storing ROM type copy management information. In the
region for storing the RAM type copy management, user
copy management information (copy protection) can be
recorded. Thus, the present invention can be applied’

15 integrally for the RAM type data record medium and the
ROM type data record medium.

As described above, the present invention is
not limited to'the same block structure of a ROM type
optical disc and a RAM type optical disc. In other

20 words, the data structure (for example, the sector

| structure) of a ROM type optical disé may be the same
as that of a RAM type optical disc. Alternatively,
these structures may be independently defined. 1In
addition, the present invention can be applied for a
25 semiconductor memory or a magnetic tape with a large y

storage capacity as a data record medium as well as a

disc shaped record medium.



forth in synchronization with the reproduction.data. A digital denodul ating
circuit 24 is 15 connected to the sync separating circuit 23. A code
word is converted into a data synbol by the digital denodulating circuit 24
in the reverse process as the digital nngglating circuit 10. The out put
data of the digital dermodulating circuit“24 is supplied to a TOC 20
separating circuit 25. The TOC separating circuit 25 sends TOC data to a
TOC decoder 26 when the di fceoitindhden Hpanpegsetfie iTven§deddei2d decodes
the TOC data and outputs vari ous directprg?infotnatiog and control

i nformation. The SRRIATSEi YhdteE™ T PHB2ESR) 28 CoPY #RRGemEGRt
o LA L Pl BB G TOR et The
D e oo B AP BEoR Lo FOB, CoRAtE Fhstecibatsy on
supplied tg a bl qgks dostorent | g, &t45¢id11y prohibited. In particular,
when the present invention is applied for a disc with a
large storage capacity such as a DVD, computer data
such as video software and computer software can be
copy-protected.

10 . Having described specific preferred
embodiments of the present invention with reference to
the accompanying drawings, it is to be understood that
the invention is not limited to those precise
embodiments, and that various changes and modifications

15 may be effected therein by one skilled in the art

without departing from the scope or the spirit of the

invention as defined in the appended claims.



5 . 28. The bl ock desegnenting circuit 28 delimts the reproduciion

data by bl ocks and decodes an error correction code fon )

bl ock desegnenting circuit 28 perforns the reverse pra@ﬂ l m HIII E
segnenting circuit 6 on the recording side and outputs 10 c L 8ector* data.
The bl ock desegnenting circuit 28 is conne®i ed to deformatting circuits 29a
and 29b. The out pyf, qga!csl-aqn%etgésdeforrmtti ng circuits 29a and 29b are

switched by a switching circui The deformatting circuit 29a perforns

the 15 reverge process A iy MABA | &1 F6MEEAdEiNG §PSLERCREFING
side. The deformatting circuit 29b perforns the reverse process of the

formatting circuita HatalhedaidmEdid®beivielth 2o enit 86hSdaBerigat a of
2,048 bytes froma sector shown in Fig. 6A and detects an 20 error.

The deformatting clecornded$ndxd rdeiss tgerodiat tingf app386tbyt Bsrfrom a
sector shown in Fig. 6B and detects an error. One of the two types of the
out put si grial s of nefprathfaimmtttheginfoma tisoRodabtadi2oh the sdhbat reicoyd 25
the switching circuit, 30. The output signal of the switching circuit 30 is
supplied to a sw ®&diWcircuit 31. The data sel ected by the switching

circuit 31 1is . ) . )
wherein medium information as unerasable data

and copy management information are recorded on the
data record medium, the medium information representing

10 the type of data record medium in¢luding at least a
read-only type and a write enable type, the copy
management\information representing whether information
data recorded on the data record medium is a copy
enable state or a copy prohibition state, and

15 . wherein the data reproducing apparatus
comprises:

detecting means for detecting the medium
information and the copy management information from
the data record medium;

20 reproducing means for reading the information
data from the data record medium and outputting the
information data; and

controlling means for substantially
prohibiting said reprbducing means from outputting the

25 information data when both the medium information
satisfies a first c;ndition representing that the

medium information is not at least the read-only type



22 supplied to an interface-32. The reproduction daiv]mﬂ out.p'ut fromthe

interface 32 to an output term nal 33. The sw tching 'jltﬂwuwwmuun)y t he

control led corresponding to the header information A
block 5 desegnenting circuit 28. The switching circuit 30 sel dcts the
out put signal of the circuit 29a or the ci2%uit 29b that perforns the

: , ¢ +
process correspo%gﬂdn,gltﬁeﬁg Eﬁl ?n%%a%%{rﬁafrfﬁcu{’f@r teg@ﬁlgsg@@gfp@ begbcond

reproduced. The swt I"rcui t s contro corresponding to
a reproducti on prhidaictioan Aep ARk dhirkit i SbgpahaBdiknThe
reproduction data selected by the first switching circuit 30 is supplied to
one input term nghffrdaltd caMilsL i B WioBilbitiswrstessage data is
supplied to the other input 15 termnal of the switching circuit 31.
The reproduction prohibition signal PBINH is generated corresponding to the
medi um I D signal DM and the copy managenent information CGM The bit "a"
of the medi um | D%i gnal DMThendintfmernsttion Hatadreprodicing e¥piehaffgenent

set forth in claim 1,
wherein said cgntrolling means is adapted for
causing said reprodﬁcing means to output data
representing that the reproduction of information data
10 is prohibited instead of outputting the information
data when the medium information and the copy
management information satisfy the first condifion and

the second condition, respectively.

15 3. " - The information data reproducing system as
set forth in clainm 1,
wherein the data record medium has a record
region that is divided into a plurality of sub-regions

each for recording respective medium information.

20
4. The information data reprpducing system as
set forth in claim 1,
wherein the data record medium has a record
region that is divided into a plurality of sub-regions
25 each for recording respective copy management

LY

information.



20 I nformati on CGM are ANDed (nanely, a ¢ as the
reproduction prohibition signal PBINH In other vvords !mkmllﬂ
d) = "1", the reproduction prohibition operation is perfor

switching circuit 31 selects the error n§§sage data. Wen PBI NH 25 *
"0", the reproducing operation is not pr bited. Wen the reproductlon

hi bi ti i PBINH is,"1", _th t t 31 outputs.th
G ror message aatd thr ough PhotthrEhe atengeCenEEilicdh SRR thEc £l 1o

the output term efnl[%éfdmﬁ Pl £ énﬁg@%&g [ QheeERaqe aa%t%ute;% tPhelium

di spl ay a nessag repr sen a- cannot be cop

the disc has been,¢aopy: @ Oir?foﬁﬁlatlcf)nn@§€§sﬁf1ﬁ m%@ﬁu&neﬁh%ﬁrla'tqi&n are
prohi bition signal PBINH may cause the optical pickup 13 to return to the

initial position secér@édtie apePs3aHBe €ALLRS aRdScaPYDMatiadfement
Alternatively, even if data recorded on the optical 10 disc 2 is

reproduceds the rapferhstion psoheébbtded, stpsameBRudH imefy roadsient he
apparatus to out put
representlng the type of the data record medium
including at least a read-only type and a write enable
type, the copy management information representing
whether information data recorded on the data record

10 medium is a copy enable state or a copy prohibition

state, the apparatus comprising:
detecting means for detecting the medium
information and the copy management information from >
the data record medium;

15 reproducing means for reading the information
data from the data record medium and outputting the
information data; and

controlling means for substantially
prohibiting said reproducing means from outputting the

20 information data when both the medium information
satisfies a first condition representing that the
medium information is not at least the read-only type
and the copy management information satisfies a second
condition representing that the copy management

25 information is the copy prohibition state.

6. The information data reproducing apparatus as



incorrect data. Thus, prohibiting operation for the reproduction signat

output is substantially perforned. Wen the nediuml [ ' 0) 15
(nanmely, .the optical disc 2 is a WD disc) or (11) (n r’m"” (ump di sc
2 is an erasable disc) and the copy rranagﬁrent i nformatien iss (1
(narrely, the optical disc 2 is copy-protected), the reproduction

prohi bition sign P beco "1t and the 20 reproducti on operation
is prohibited. tn%#gghcg%ygﬁéﬁgggﬁent i nformati on CGM of data recorded

on the optical disc 2 has ReeReGRP%aRIOIRAIED 1 11y IRPLRSULS | fdaPEadi Bbtion

signal PBINH is "1", thereby causing the reproducing operation to be

prohibited. 25 causing said rep¥edudindy mdaia tacduebug ddea TOC of which
the nedium I D signal .DM of the optical disc 2 to be reproduced is (00)

(nanmely, the optireplkedettidg $hatREMe reprddipet thiscdf i dnLopnetdiosidata t he
medi um I D signal DM of the optical disc on which copied information has
been recobded i siflPyobribfitey, imisd eaehoddumitpyopbnat tld isformation

data when the medium information and the copy

management information satisfy the first condition and

the second condition, respectively.

10 7. The information data reproducing apparatus as
set forth in claim 5,
wherein the data record medium has a record
region that is divided into a plurality of sub-regions
each for recording respective medium information.
15 |
8. The information data reproducing apparatus as
set forth in claim 5,
| wherein the data record medium has a record
region that is divided into a plurality of sub-regions
20 each for recording respective copy management

information.

9. An information data reproducing-method for

reproducing information data from a data record medium
25 on which information data and medium information are

recorded as unerasaﬁle data, and copy management

information is recorded, the medium information



di sabl ed. Thus, the copy operation can be 5 substantially prohibited.

In the case that the optical disc 2 is a ROMtype di r

optical disc recording apparatus is connected to the]@lﬂlﬂ@ﬂjmmﬂﬁﬂ"t:’)
t he copy, operation can be perfornmed. Howeygr, when t L ' n
managenent informati on has been 10 recorded on the optical disc 2,

even 1f data on t g poLLeRL di $g2:6A0 BE CRUI &l he Al ggQfed on the

optical disc canno € reproduced. t e "copy operation can

substantially probjph8¢ngFhg. é%glsi:saar%ﬁcﬁnqiyagfﬁg SHAM NG A kD enable

structure of a record sidé acc ng to a sinplified enbodi nent of the

present inventiortypd,tbhe e8B9dnERAemtR® AWM idOEEretntiiatprd data
supplied to an interface 3 is only one. For exanple, reproduced data of a

CD-ROM i s recei vedhetherr ea€byrdt20n datadalezorsiedi girt edHey dunthulmdamrdv t h
the same format as the CD-ROM and recorded on a RAMtype optical disc 2
(CD-WD or 6D RAM nedsumnasher cepgnepheblehes tiade aducedapat @ rfhid iMPIROM i s
recorded on a DVD-RAM Thus, the formatting circuits 4a and 4b, the
switching circuitssates the mghbodheonbydls inggridret iSteRs radfsit 6 are onitted
fromthe structure of the above-descri bed enbodi nent (shown in
detecting the medium information and the copy
management information from the data record medium; and
substantially prohibiting the information
10 data from being output when both the medium information
satisfies a first condition representing that the
medium information is not at least the read-only type
and the copy management information satisfies a second
condition representing that the copy management

15 information is the copy prohibition state.

10. The ‘information data reproducing method as
set forth in claim 9, |
wherein the prohibition step is performed by
20 outputting data representing that the reproduction of
information data is prohibited instead of outputting
, the information data when the medium information and
the copy management information satisfy the first
condition and the second condition, respectively.
25
11. A data foéming apparatus for forming

unerasable information data in a read-only region of a



Fig. 1). For sinplicity, in Fig. 10, simlar portions - 25 to—those+m —

Fig. 1 are denoted by simlar reference nunerals and thej S
omtted. Fig. 11 is a block diagram showi ng a structureTEWI@BﬂENﬂHhuFEu“?
si de cor(bsponding to the 5 record side shown in Fi g oL he
above-_descri bed enbodi nent, a reproducti(ﬁ? prohibition signal PBINH is

generated with a ' L.gnal .representing the type of the nmedi um
and copy nanagene%?gF% ob%gﬁpgh &@@EE%%%Qﬂtwed on a disc 2. Wien the DM

(11), the Feproducti on prontbryon o5 GEa oh MY Slserant Lol 17 Br BRI TS L he
reproduced data frepresengidgt Rt Thes rddie-dHOEkrsleseOent thg pbEspat 28,
the deformatting circuits 29a and 29b, and the 1 switching circuit 30
are omitted from medistr ist ar eecali-bha yakaut-dleaad | digsly andosement (shown in
Fig. 2). For sinmplicity, in Fig. 11, simlar portions to those in Fig. 2
are denoted by si Anfermagfioncmrepresenting aritht the read-only region is a
copy enable state or a copy prehibition state; and
forming means for nnerasably forming the
information data, the medium information, and the copy
management information in the read-only region.
10
12. A copy prohibiting method, comprising the
steps of:
unerasably forming medium information
representing that a record medium is a write enable
15 state to a writable record medium;
unerasably forming medium information
representing a‘read-only state and copy management
information representing a copy enable state or a copy
prohibition state to a read-only record medium;
20 detecting the medium information and the copy
management information from a record medium; and
substantially prohibiting information data
from-being output from the record medium when the
medium information represents the write enable state

25 and the copy management information represents the copy

prohibition state.



their descriptionis omtted. 20 The nunber of bits of the
copy managenent information CGM can be increased to 2 or nore so as to
preci sely designate the copy managenent information. In the above-descri bed
enbodi ment, the nedium I D signal and t@ﬁ copy managenent information are
recorded as the 25 TOC data that ifitl udes directory information

Howevers the nmediumID si%nal and/ or the copy nmanagernen L0504 ion may be
recorded for eachINEORMATION, DATALREPROBHCL g SSE Egr%gg;!g gﬁP maged for
each sector. v%enAFW@SpFP§enBEPHQBHFF METH éri 0 B REPRRRTY S
which a part of t A DPAFAGREGORRGMERIUM one disc is a RAM type and the rest
is a ROMtype (this disc is al SABSTRACT (QF FHBJDLSCLOSURE: ||t - sessi on

disc), the medium I D signal _and the copy managenent. i nf or mat i on shoul d be
recorded to at |east each rgﬁﬁoﬁ?tﬂhéﬁcgrﬂAMQﬂhﬂ?(ﬁﬁnﬁéééggén'?@ dat a

d di i t ed : f di
rmnagenent | | nf or mEEEBROR Do BERA e NPT Sty o (i 29ebTERacd and

copy management information. The medium information

5 represents the type of data record medium including at
| least a read-only type afid a write enable type. The

copy management information represents whether
information data recorded on the data record medium is
a copy enable state or a copy prohibition state. The

10 medium information and the copy ma%agement information
are detected from the data record medium. The
information data is read from the data record. The
controlling unit for substantially prohibits the
reproducing unit from outputting the information data

15 when the medium information satisfies both a first
condition repfésenting that the medium information is
not at least the read-only type and a second condition
representing that the copy management information is

. the copy prohibition stéte.
20

FIGURE 1



'storing ROM type copy managenent information. In the region for storing the
RAM t ype copy managenent, user copy nanagenent infornmation (copy
protection) can be recorded. Thus, the present invention can be'applied 15
integrally for the RAMtype data record nediumand the ROM type data record
medi um _As descri bed above, the present invention is not limted to the
same bl ock structure of a ROMtype opti dd1r0di sc and a RAM type opti cal

disc. In other 20 words, the data structure (for exanphe, the sector
structure) of a ROMtype optical disc nay be the sanme as that of a RAMtype
optical disc. Alternatively, these structures nmay be indep dently<gefined.

In addition, the present invention can be applied for a 25 —
sem conductor nenory or a magnetic tape with a |arge stor cappcity as a
data record nediumas well as a disc shaped record nmedi um 2 Accor di ng
to the present invention, with a conbination of nmedi um ity +'oqoand copy
managemnent - . M~
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information, even if all data is copied, the reproducing operation is

prohi bited. Thus, the copying 5 operation is substantially prohibited.
In particular, when the present invention is applied for a disc with a

| arge storage capacity such as a DVD, conputer data such as video software
and conputer software can be copy-protect 8. 10 Havi ng
descri bed specific preferred enbodinentglg the present invention with
reference to the acconpanying drawings, it is to be understood that the
invention is not limted to those precise enbodi nents, and that various

changes and nodifications 15 may be effected therein by one skilled in
the art without departing fromthe scope or the spirit ofgihe i nvention as
defined in the appended cl ai ns. VWhat is clained is: 1. An

di um on whi ch
tus for 5

i nformation data reproduci ng system having a data record
information data is recorded and a data reproduci ng appar
reproducing the infornmation data fromthe data record
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medi um_ wherein medi uminformation as unerasable data and copy management
information are recorded on the data record nedium the nediuminformation
representing 10 the type of data record nediumincluding at |east a
read-only type and a wite enable type, the copy nmanagenent informati'on
representlng whet her information data recorded on the data record nediumis
a copy €énable state or a copy prohi bi t kgnostate, and 15

wherein the data reproduci ng apparatus conprises: detecting neans for
‘detecting the nediuminformation and the copy nanagenent information from
the data record medi um 20 reproduci ng nmeans for reading the
information data fromthe data record nmedi um and outputting the information
data; and controlling nmeans for substantially prohibiting said reproducing
means from out putting the 25 i nformati on data when both the nmedi um
information satisfies a first condition representing that the nedi um

information is not at |east the readiﬁqﬁzltypeég

- 1 TRANSMISSION FRAME -
1 fe——12 BYTES—] 4 |e—12 BYTES—] 4

[ ( p { Vi
/

) ) )
C1 SYNC ) DATA ) DATA C1 PARITY
SUB-CODE C2 PARITY



.29 and the copy managenent information satisfies a second condition
representing that the copy nmanagenent information is the copy prohibition
state. 5 2. The information data reproduci ng system as set
forth in"claim1, wherein said controlling nmeans is adapted for causing

sai d reproduci ng means to output data rﬁe})f senting that the reproduction of
i nf or mati on data 10 I's prohibited T'nstead of outputting the

i nformation data YET e medium 1 nrorngl i off and the copy managengnt 3 )
information satistygthe firstZconditi oa~pnd |t he second condition,
respectively. 15 | © B. o= The img)’mation data reproduci ng sysfemfas
set forth in clai n&,| wherei it he data.Xpcorld medi um has a record fegion
that is divided i pt8 p pluralety of sub“fegilons each for recording
respective medi um|if brreti-on—a20—4- The information data
repr oduci ng syste gs set for&h in clainl,
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-wherein the data record nediumhas a record region that is divided into a
plurality of sub-regions 25 each for recording respective copy
managenent i nformati-on. 30 5. An information data reproducing
apparatus for reproducing information data froma data record medi um on
whi ch j'nformation data and mediuminforrmation are recorded as unerasable
data, and copy managenent 5 i nf or Pdtli%on i s recorded, the medi um

i nf or mat'i on representi pg—ghe—type—of—the; dat a pecordredrumrchudgnoat
| east a read-only type1§ﬁ a wpte enable typej the cfpy nmanagghent
i nformation representi hg vihet hegi nformafi on data recfBrded on tHe Hats
record 10 medi um | & 4 copyg?nablef§ ate of a copy prohibitijon}stgte,
the apparatus conprisi pg |detecidng nearp for Hetecting the nmedijum
i nformation. and the copg nanagenent infofmatioph fromthe data rdcofd
medi um 15 & |reproducing nefns fof reading the infdrnptign
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data fromthe data record nmedi um and outputting the information data; and
controlling means for substantially prohibiting said reproducing means from
out putting the 20 i nformation data when both the medi um i nformation
satisfies a first condition representing that the nmediuminformation is not
at least_the read-only type and the copy nmnagement information satisfies a

second condition representing that the d%b&onanagenent 25 i nformation
is the copy prohibition state. 6. The information data reproducing
apparatus as 31 set forth in claim5, wherein said controlllng nmeans i s

means—tooutput—datarepresegntiag; t hat

adapted for causing said
garAon data 5 is prohibited i nsteaqd oE
A EARRR #

the repro tion of
outputtin Irg i nf (6'A nyfat the mediSulR nfD@NEtA on and fheDcopy
managenent i Mformation satisfy|l the flirst condition and the secong C

condition, respectively. .
4 | 16— 2,048 BYTES —] 4

«—— 1 SECTOR (2,072 BYTES) —|

F[g 6B | Y \vewoer| 2 R%: yser DpATA

oom

4 | 16| 4 |— 2,336 BYTES —] 8
«——1 SECTOR (2,368 BYTES)——+|

Fig. 7
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-10 ' 7. The information data reproduci ng apparatus as set forth
inclaimb5, wherein the data record nmediumhas a record region that is
divided into a plurality of sub-regions each for recordi ng respective

ned(un1Lﬁfornation. 15 8. The information data reproduci ng appar at us
as setz:forth in claim5, wherein the<ﬁyfidecord medi um has a record region
that is divided into a plurality of sub-regi ons 20 each for recording

respective copy managenent infornmatg-em. 9. An information data
reproduci ng nmet hod for reproducinglF%I qati&‘/hata froma data record
medi um 25 on which information d and nmedi um information are
recorded as unerasabl e data, and copy managenent information is recorded,
t he nmedi um information representing the type,of the ta recordynedi um
including at least ar ah4o1ly type and a mwite'ﬁﬁﬁﬁT@'ﬁaﬁgf'Tﬁﬁ_Eﬁpy
managenment i nf or mat+ph grepeesent i ng
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whet her information data recorded on the data record 5 mediumis a
copy enable state or a copy prohibition state, the nethod conprising the
steps of: detecting the nmediuminformation and the copy nanagenent

i nformatj’on fromthe data record nedium and substantially prohibiting the
|nforaﬁt|on 10 data from bei ng out put when both the nmediuminformation
satisfies a first condition representing Mipat the medi um i nformation i s not
at least the read-only type and the copy managenent information satisfies a
second condition representing that the copy managenent 15 i nformation
is the copy prohibition state. 10. The information data reproduci ng
nmet hod as set forth in claim9, wherein the prohibition step is perforned
by 20 outputting data representing that the reproduction of
information data is prohibited instead of outputting the information data
when the nediuminformati on and the copy managenent information satisfy the
first condition and the second condition, respectively. 25 11. A dat a
form ng apparatus for form ng unerasable information data in a read-only
region of a
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.record medi um conprising: nmeans for generating medi uminfornmation
representing that the read-only region of the record nediumis a read-only
state and copy managenent 5 information representing that the
read-onlky region is a copy enable state or a copy prohibition state; and

fornlng means for unerasably form ng tﬁf ormati on dat a,
e

t he nedi um

n the read-only region.

uner asabl y

brd nediumis a wite
y form ng nmedi um

i'nformation

ate to a read-only

information, and the copy managenent tion id
10 12. A copy prohibiting nethod, conprising|the steps of:
formng nmediuminformation representing that a reg
enabl e 15 state to a witable record nedium {p BY
information representing a read-only state and G- naaggéhent
representing a copy enable state or a copy prohibi|f1 t
record nedium 20 detecting the_ned
copy N .
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. rranagerrm%'ﬂ“nf ormation from-a record nedium and substantially prohibiting
I nformati on data from being output fromthe record nedi um when the nedi um
information represents the wite enable state 25 and the copy
nan‘age._,n;é‘m;" i nformati on represents the copy prohibition state.
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