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PCT/ US98/ 12502 BACKGROUND OF INVENTION

Laser disks such as CD ROMs have become the preferred
recording medium for audio music and/or computer program
distribution. More recently, Digital Video/Versatile Disks (DVD)

15 have been introduced that are predicted to become the
preferred choice for recording everything from full-length
motion pictures to computer games.

One advantage of a DVD over CD ROM is DVD's superior
data storage capacity. The current industry-wide DVD

20  Specifications for Read-Only Disk (published by and obtainable
from Toshiba Corporation of Tokyo, Japan; here in after referred
to as "DVD Specifications") support at least the following formats

(listed with the corresponding storage capacities for a 12 cm

DVD ROM disk):
25 Format cit
Single sided 4.7 GBytes
Double sided 9.4 GBytes
Single sided, dual layered 8.54 GBytes
Double sided, dual layered 17 Gbytes

30



2 Fromthe alpowessick |s clear that the storage capacities of dMsddl;$dos
I nprove dramatically over the storage capacity of .65 GByte avallable on

the current CD-ROM In addition, other optigal disks with nore than 4

| ayers of tracks ane also being 5. .produced. A laser or an optical disk
such as a DVD di sk f?rg%@g ﬁt)o‘gef’ i }égp?%agt W&Qﬁ)r\ag?lcqpéf es®h as

al um num enca h N3:R1E! b t t 0 . f 0] a
series of ti nf/B g’.l? sdlsggnggﬁ rlo?éaﬁg%r?{%\ﬁﬁ%e ?‘l’%? l_lépél%ég%eo%abﬂg“&i%‘{«'gﬁhe
pits are 10 GBRy@dvallable drOkhe Q:‘{xrxfdxftSEIﬁR@M'.”Qnaaéiiﬁibﬂfﬁ&%epf

pol ycarbonate, acrylic, polyolefine or simlar material, using a naster
stanper in a pmisilndisks wifeahoren tihai d ngyersoeéssackhars ulkackeial the

i njection nolded disk is then netalized with, for exanple, alum num netal
in a sputt®rimrosdwetds to formthe 15 netal foil containing the pits.

The pits provide the necessary reflective surface so that a |aser beamfrom
a DVD pl ayer may bé rlaseie8f &8 ppucalddisk sughas mIAVPadisk is spadeapdpEc. As

Cont enpl at od Poropei0¢ gkl FEE ket e G colaRBRDBEasa in! peclept e
di sk is | of nedubugedunpes U tdited ofiOted (GRUN & sbdled of! dilty pite hal ves,

each with a respective neta ayer containing are nded back to
back. In addi fopmedain _Chefcbﬂﬁﬁub&’_ﬂi{lﬁ BYiPabrACithe CdikkO'The piQ hayers of data
are possi ble on each side of a disk. A single- 25 | ayer di sk has only

one trackl @er fermiedoin ahdi &k] byhdirenstamgimd a diskermatleslofhas two tracks per
side of a disk. A dual-layer disk has both a Layer 0 track closer to the
readi ng surfa@®lyeardoaateyaerylia.r pekyolefing or ovimiles meatdfialy ssifgce, as
shown, Lo eraBle: et ik pRBiR A ineilh it PabEa R
surface of the injection molded disk is then metalized with, for
example, aluminum metal in a sputtering process to form the
15 metal foil containing the pits. The pits provide the necessary
reflective surface so that a laser beam from a DVD player may.
be reflected to indicate the data pattern on the disc.
As mention above, there are at least 4 different formats
currently contemplated for DVD. In the case of a single-sided DVD,
20 the stamped disk is joined to a dummy substrate. For a double-sided
disk, two halves, each with a respective metal foil layer containing
data, are bonded back to back.
In addition, as defined by the DVD Specifications, two
layers of data are possible on each side of a disk. A single-
25 layer disk has only one track per side on a disk, whereas a dual-
layer disk has two tracks per side of a disk. A dual-layer disk
has both a Layer O track closer to the reading surface, and a
Layer 1 track, away from the reading surface, as shown, for

example, in Fig. 1A. Typically, a dual-focus optical system is

30 employed so that the data on either Layer O or Layer 1 on a
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dual -1 ayer di sk can be read. Layer O is purposely nade partially
transparent so that a laser in the optical ystemcan focus on Layer 1

h h L _H i sk bl e- si ded,
through Layer qBal Fier bRicBaKShi haadl Sk BAFUCOULE iitpasdigopfygloubl e-si de

5  dual-layer disk. The exenplary disk ective |l ayers

(two on each phgtealdy ﬁrﬁﬂﬂ_ﬁir&hb .so that @adagerdugl thel @pticdl IystémUsgy el ther
manual Iy flips over the disk or the DVD player use a notor nechanismto

auf omat i cal | yfédusp onhéagieskl chrowgh |Iasear. 0Si nce all the | aser disks froma
singl e manufacturing run 10 are stanped from the sanme stanping naster,
their contents areFigledBi shpwsotheaddiskt stsctirel afo at kaowtmadoubdesededer . | t

(g Ser ol ﬁ%ﬁ@&ztrgﬁﬁginirifﬁ%f  SenBiiy o) b futalook b edleckiver “hd"’“ )
Can be. 1 dent i TR (RESolotad S RE B, SR T BT A RSBk o o

of fer pay- per 5V gy Eﬁﬁépixhhﬁﬂan* iYCHoe e’ K. oP.rthEOUWBDEEJ)%raﬁej vate a

conput er program For exanple, er a pay-per-view servi sing a DvD

di sk, a conpaaynitayr deethignibm doVeu@thatdAN i fips thondidknbPahd Pfler. NOVi €
program at very |low cost and then to charge viewers based on the nunber of

times the novie i sSpicyadl thiei kspaydipks -frorw aapjigle atianefactaring run
acconpl i shed, for exanple, by having an indjvidualized serial nunber
associ at @ wi ere eiampeddifyomyhe gsameo staspimeamayer.n gheir sepntantedare A DVD
pl ayer can 25 at .can | ter;é)l1 ate and retrieve this serial
r

nunber, if thédﬂ}ng@ :Jgol :ﬂatﬁ eﬂt}b‘)_gf ARE H dyEr SIappiles Brasier- nth 8% BeER then be
ransried ReddBEasiar T AU Aeliiibnh 8 oRle p°af Mgy T, 0o
househol d wheggtd e, DV3ePladYRimbeE| s encryption key, etc.) unique to each
disk or program on the disk so that the disk or the pri;gfam
15 contained within can be identified. This would allow, for
example, a company to be able to offer pay-per-view capability,
to prevent piracy, or to remotely activate a computer program.
For example, to offer a pay-per-view service using a DVD
disk, a company may decide to give out DVD disks containing a
20 movie program at very low cost and then to charge viewers
based on the number of times the movie is played. This
pay-per-view application can be accomplished, for example, by
having an individualized serial number associated with each
individual disk or program being distributed. A DVD player can
25 be built that can interrogate and retrieve this serial number, if
the disk is played by the player. This serial number can then be
transmitted to the program provider's billing center via a
built-in modem, for example, in the DVD player, so that a charge

can be billed to the household where the DVD player resides.
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order to support this type of application, the current DVD Specifications

defi-ne an area on a DVD disk that allows agrmanufacturer to etch, by a

(See. " for exanpl o vefadt™ & Siabef A Hybeop %&d*%ﬁ@n p/rc(égfcmn
Physi cal Speciffygnty Elfi’@étﬁirﬁndééfg ARG 6}1 a THVD "0k ShaCllol0 A €2

(BCA) is specified o be | ocate et ween an |nner ciTeuntar énce of 22.3

(+0/-.4) nmm t gnaufacterer cig @iei ebgnaeldfer 23nfftniation -did B r@¥kt he center
of the 10 center hole of a disk, as shown in Fig. 2. BCAis specified in

t he DVD Speci fduwirtg dhe antystbmplagsprrgimmrde(:S&t skor ekhhpieDWDsi ngl e or
dual layers. For a_dual -layer_disk, the DVD Specifications require that the
BCA to be dn ISBesifigatypng fer SR%FI Onlyyddisk/Ract 5 Physical Ssmmgstangnto t he
I nformation tq,be. enrc]log es in a bar-code |ike shape are fornmed by
partially reno ﬁborh 1 ef lective layer of a disk using a converged

| aser, the amount af §t'¥3‘§§€‘%ﬁﬁﬁg e o TR 1 shEBERY B e el compar e
to normal progeddkBht agi MRk ciﬁ‘@@m@&%n@bgaﬁ"ﬂ givgw -l xge&o'{en L} t ude

and | onger in cycle. Therefore, the BCA signal easi’ly distingurs ed from

a DVD progr amcsicgmeferbycgasfs RBE {e/si.gfRIminhfesteh tite SJefpdre dforepass
filter. A maxi mum of 2000 stripes in bar code formmay be 25 recor ded
al ong t hd @i r centesr boleeobfa disk, disskhownkni Hign 2f BOIB ibyspecified inutheent | y
allowed in the BCA strip, which in the bar-_code |i ke encodi ng reaches a

rotati onal and?¥lb 161 S14Y ofoy ?h"emgleré’tﬁiﬁ‘ffieﬁiékceeléheft mathii sk, as

shoun L0, F15, shusih 4 AT, TR R B gt 7o %0
Specifications require that the BCA to be on layer 1 of the
single-sided disk.

15 According to the information to be encoded, stripes in a
bar-code like shape are formed by partially removing an
aluminum reflective layer of a disk using a converged laser
beam. When the stripped part of the BCA is reproduced with an
optical laser, the amount of reflected light drops to near zero.

20 When compared to normal program pit signal, the BCA signal
level is larger in amplitude and longer in cycle. Therefore, the
BCA signal is easily distinguished from a DVD program signal by
passing the signal through a simple low-pass filter.

A maximum of 2000 stripes in bar code form may be
25 recorded-along the circumference of the disk. Maximum of 188
| bytes are currently allowed in the BCA strip, which in the bar-
code like encoding reaches a rotational angle of 300 degrees
along the circumference of the disk, as shown in Fig. 2.
A laser system capable of encoding individualized

30 information on a disk conforming to the BCA requirement of the



RCA 88, 670 VPogesgsfi cations is described, for exanple, in ascBuidsabs
entitled "BCA Recordi ng Technol ogy for Adding Individual |Information on DVD
ROM Di sk", published in National Technical Rgport of Japan, Vol. 43, No. 3,

dated June, 1§9VD %ﬁﬁa@@ﬁ@ is SRR t@&&é%@%ﬁ:gﬁn}{ﬁ%g@el aser with

wavel ength of 1.06 to encode data 1n a arly, D1, EP 0 802

527 Al, discl esgileh ‘YBEACalecdkéilﬁghﬂ‘échﬂoPoéj 'foF Adafiglimdiwideal and a BCA
area encoded with identification data. The data in the BCA 1s used to
deci pher dat a Infermatéen om héD¥ RGM Disk&n pabiiskhediriraNaNonhE Fechiidal
however, suggests that _the optical disk may have different sides or |ayers

or that nore theperbd Epenar¥al.ndy, No.udedatnd dnee.di8R7. | Theusystem, current
DVD Speci fi cations as s t.he above tjoned article and D1, do not
teach or gg&&&PwétaYﬁH1@|%”@ tyge Xr&gsiaﬁﬁﬂ/ i Wavelgagthy pfa ldithgl e

di sk, or that lie a_dual - si ded di sk, or that each | ayer
or each side 6’?"?@8@%‘3@?&@3 i%%%aﬁ%e a uni que BCA. SUMVARY OF

| NVENTI ON The pres LIV D STRe AU it oL Sendesd I 20
abl e to provide mﬂ“.f!g rgt aser -Sg‘r;?go_dec}&g?setaaggﬁeg %‘.L’ nt&@eﬁhllig%_ﬁfeﬁﬁoﬂgd
particular, itariisleddd hablteatly o QuigdestatiASpRipMe BEACAr<HIC aRd 1l ea

havi ng sel ectively distinctive infornmation for each side and/or "each | ayer
of a recordi ngncledednos ucisingleadisksar tatka BOGAsmayubd gppiéd woexpand t he
capability of a gr‘sogram_ZS distributor to be able to uniquely identify the
contents 1§t adyiatisiderhidiskwor dthat | eagh fdayeregangach, sidepaf- perecordingor ovi der
to be able to diétribute gifferent m)v'§s encoded on different |ayers

and/ or di f f er AUy JBays havey;a unigue (BEA.of being linited to having only

Specif1cat i ons. Thi's woul d gr oat 5 VMO ReBSYERTIBN 06 am ot st i but i on

The present inventor recognizes that it is desirable to be
able to provide multiple laser-encoded area on a singl.eﬁdi"sk. In

15  particular, it is desirable to provide a respecﬁve laser-encoded
area having selectively distinctive information for each side
and/or each layer of a recording medium such as a laser disk.
This would greatly expand the capability of a program
distributor to be able to uniquely identify the contents of a disk.

20 This would allow, for example, a pay-per-view provider to be
able to distribute different movies encoded on different layers
and/or different sides of a disk, instead of being limited to
having only one BCA for the whole entire disk, as specified in
the current DVD Specifications. This would greatly reduce the

25 cost of program distribution.

Another aspect of the present invention is the recognition by
the present inventor that the laser cutting process employed to
remove the aluminum reflective surface to form a BCA may cause
potential defects if more than one BCAs are used on a disk and the

30 different BCAs overlap each other. This potential problem is
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RCA 88, 670 gyhRgtdgs aspect of the present invention is the r%%;’sgp by

the present inventor that the |l aser cutting process enployed to renove the
alum numreflective surface to forma BCA npy cause potential defects if
more than one BCAs are used on a disk and the 5 different BCAs overlap
each ot her. THilysyatashin afigsr St emdi SB:.| | Big r 3 eidlustrarésyshe Process & Fi g.
BAillustrates the ,process for renoying a f)ortion of reflective |layer 1 for
encodi ng i ndi \FFHE%‘T‘BSaBI EOF%‘P%r‘hétrpﬁﬁcgﬁea ayeR. | THers emgodug indbviduatizshle,

by f ' YGA | . t.i I 1 of ,the djsk,. '

Fla “Sa The EbrotmtbRch e’ T IEE it GneTfSE craPmae ! Rl aat @A e
lted al um | h b ' ' et al

por on 301, A2enShn R, RECARNEE: ¥ GERE AL PAT BOmeR N ey I

probl em wi §h thuttioasof e tréﬂscu@wcmzer BORELIRGY théfe®f add'@hkagRlteaNer 9y
may be absorbed 15 wunintentionally Dby another overlapping netal |ayer, for

exanpl e, | ayeralGmifiufrhesr door giulipdredvaym by fadengetsibawidangs 4. ndhifetdRy
cause the data of the BCA contained_in the overlapping |ayer 0 of the disk
to be corrupt gebrtianddPéctasoshawi dnkFigl 3AL1 render the associ ated user

programon |ayer 0 qf t qj sk usel ess. 20 . Therefore, a_recording
nmedi um accordi ng t 18he{$r’g Hates,that when dhegesds s agoblemi witha the rlaserang

Second i des. dTtuREBHEgsaoRR ROrFioR SRR, 1t BRefil utd Pt Aipetad
second areg OLARIIHAN Bp. asddier ObvEARHpIRI I Bt K cHaKiglg | aoer

encoded data representing individualiza rmation refating to 'sald
respective prdgyam@afathd reonling Peetiwh, t&p@eﬁfiﬁgebéldvﬁvﬁﬁkf onéotmes thay‘sf
er n

and the second area descri bed above do not overlap each ot .
addi tion, an aqzuaeathes datr ofnthed B€OA acontasnedann theseweridpping layer 0 of the
disk to be corrupted. A defect of this kind will rende;,_ the associated
user program on layer O of the disk useless.
15 Therefore, a recording medium according to the present
invention is disclosed, having a first and a second side comprising:
respective program data on said first and said second
sides of said medium; and
a first area on said first side and a second area on said
20 second side of said medium, said areas having laser encoded data
representing individualizable information relating to said respective
program data. |
In one aspect of the present invention, the first and the second
area described above do not overlap each other.
25 In addition, an apparatus for encoding a first and a second
| selectively distinctive codes on a recording medium is disclosed,
comprising:
means for encoding said first code in a first preselected

position and in a first preselected layer on a first side of said

30 recording medium,;
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sel ectively #waepd/s8368 ve codes on a recording mediumis di scl o$qyses/i2s0z
conprising: =~ RCA 88,670 611 neans for encoding said first code in a first
presel ected position and in a first presel ee}ed | ayer on a first side of

d di dium 5 98/.5
ISD?JI'I'/ Ursgg;)rlzlsgg gerr{e;ns ngeatnﬁrm dugﬂpg F%%FB??@‘%dWﬁWIB 40 sacenedndi de;

and neans for gpfedhpg said second code in a second presel ected position
and.in a second prese?ected | ayer on said second 5 side of said recording

medi um BRI EF DESCRI PTI %ﬂs%@%mlﬁl gs?léAsﬁows e egﬁprq)é%xgat ructure

of a dual -l1ayer DVD disk. 10 an ex ructure
of a dual - | ayeprestiedteds pdsitioRVRndi $ik. ana:%ndZ réﬁ%‘@teénkdg) hreglldorge{?e‘m@
burst cutting or Iaser cutting area on a disk. Fig. 3A s ow a portion
of a metal 9l ay&ide; ofr sigl secerdingrmedium. a burst cutting area. Fig. 3B
shows how danege may occur to another overlapping burst cutting area. Figs.
4A and 4B show an exenpl ary di sk which has an overl appi ng burst cutting

area for each layer of the disk EMDEM%%E{A\}VM resent

I nvent i on.

Fig. 1A shows an exemplary structure of a dual-layer DVD disk.
10 Fig. 1B shows an exemplary structure of a dual-layer, dual-
sided DVD disk.

Figs. 2A shows an illustration of a burst cutting or laser cutting
area on a disk. .

Fig. 3A shows how a portion of a metal layer is ;éfnoved to form

15 a burst cutting area.

Fig. 3B shows how damage may occur to another overlapping
burst cutting area.

Figs. 4A and 4B show an exemplary disk which has an
overlapping burst cutting area for each layer of the disk in

20  accordance with the present invention.

Fig. 5 shows an exemplary disk which has a burst cutting area
for each layer of a dual-sided, dual-layer disk, with each burst cutting
area occupying a separate non-overlapping area of the disk, in
accordance with the present invention.

25 Fig. 6 shows an exemplary disk which has a burst cutting area
| for each layer of the 4-layer disk, with each burst cutting area
occupying a non-overlapping, concentric circle on the disk in

accordance with the present invention.



Fig. 5 shows-wanogsgeggol ary di sk which has a burst cutting area for each

| ayer of a dual -si ded, dual-layer disk, with each burst cutti h§7AS42502
occupying a separate non-overl appi ng area of the disk, in accordance wth
t he present invention. 25 Fig. 6 shpws an exenplary di sk which has

a Durst outting arenel o SAGH baeteRbleatl MAtndhaka Wbl SRR OULEL

cutting area occupyifig a non-over concentric circle on

accordance w iy, t HRHPSESEHT ANMPHIsidEY disk VR i¥8/ &RBOBurst cutti
PCT/ US98/ 12502 8 Fig. 7 shows an exenplary oi'sk which has & bufst eutting

area for each sicdpydig adiffereat,dedndoséslapping ared dUrthe digk.i ng area
occupyi ng different, non-overl apping area of the disk. Fig. 8 shows an

exenpl ary | aser cuthigng® shoarsatans esapgilary dasd culting eapparatug capatdeeonfl ary
di sks in agcor,dance with the present invention. Fig, 9 shows an exenplary
control progr dRMBlemeasing dhei ggempdanypphisks uift AccRRdancerwithgthe, preseRbance
with the present invention. 10 DETAI LED DESCRI PTI ON OF
DRAW NG Fi g. 4BVERME-an exenpl ary, doubl e-sided, dual -1ayer disk 401 which

has a burst cuttings:ar h h i QA rgﬁ{l Wt he
present invention. %égb?r%gé%{%ﬁvgkwlfg%g Egrro(i’eg}égr %lyggloo_ ! ﬁgh\g{lﬁs@]éﬁay,
for exanpl e, cacp?wymtshshé@n_ ifapR. | 9CA | RRoASarkle’ WA | theS geedefnlt efhvientiohe

DVD Specificatirons (i1.e., with inner circunference of 22.3 (+0/-.4) nm and

outer circunference of 23.50 (+/- .05 mm fromthe center of the center
hol e), as shown in Figs. 2A and 4A. The advant al%e of having the respective

BCA for eb@h | ayer at the sdRBETASLED BESERIPGTIONQF LA ecified in the
DVD Specifications j,s that no hardware di figation s need for the
present DVD pl ayer Hig. HfbhaBhewsoaRestemp ymcfo¥biga 5 f}&sﬁga&% &k in
the 401 which has a burst cutting area for each layer of the disk in
accordance with the present invention. Each respective, BCA
area for each layer of the disk may, for example, occupy the
15 same location as currently specified in the DVD Specifications
(i.e., with inher circumference of 22.3 (+0/-.4) mm and outer
circumference of 23.50 (+/- .05) mm, from the center of the
center hole), as shown in Figs. 2A and 4A. The advantage of
having the respective BCA for each layer at the same location as
20 currently specified in the DVD Specifications is that no
hardware modification is needed for the present DVD player tc
be able to read the individualized code encoded in the
respective BCA area.
A$ shown in Fig. 4B, the BCA for layer 0 of side A of the
25 disk 401 will be encoded in layer O of side A. The BCA for layer
1 of side A will be encoded in layer 1 of side A of the disk 401.
Similarly, BCA for layer 0 of side B will be encoded in layer O of
side B of the disk 401, and BCA for layer 1 of side B will be
encoded in layer 1 of side B of the disk 401. Fig. 4B also

30 illustrates how a YGA laser may be pdsitioned and focused (see,



respective Bi#ogégdgy As shown in Fig. 4B, the BCA for |ayer @cafusssmsor of

the 25 disk 401 will be encoded in layer O of side AL The BCA for l|layer 1

of side Awll be encoded in layer 1 of sidg A of the disk 401. Simlarly,

BCA for |ayer of .side B will be 0 in layer, 0, of .si,de B of the disk

201, and Bea 119F FADEPIS GLioRs A POBY OncBbBte | HY dparidisfizetde B of

t he di sk 401. Fi 0 || t S . as e
dfc*c%guébg d@%&x Bt9A f%#szé}gg of B QiskKA0125Hhe"PG R

positioned an see,
PCT/ US98/ 1250 XEETEbEY int T 4Q02- )

i ndi vi dual i ze?ag%{jggaﬁor egglrllse%pcinf g?szaghglﬁaégg %?pttﬁg&@dggkﬂaggi.l The YGA

| aser may be fginvseldyen 1agesedi-abfldetie 445l dibewnsel hiboes dndishowvd awer 1
is sem -reflective as di scussed above and shown in 5 Fig. 1A As

di scussed abovEig. tlde present inventor recognizes that it nmay be desirable
to locate a respectjve BCA for each | ayer of a recording nmediumin a

non- over | appi ng nmarh&r digcussede A0OVE. 11HCc REPSEHE NEYVEREOR TREOBBIZERT that Hef ect s

Dver. apping maIverel g o
actor dance wi cRaYrE® Hestiable nBRERe Feitifetat ROV Yok AR ofierian s
dual - | di ¥ : : t hedi
roopect | ve BCACSANIRE FERLREN Lo ByefRPRid £ anlhr | WEH R oost B
Speci fi cationSeabh othdr 8o thaP GidteALiN] td&;'%&@gﬁma }peuﬂ"gﬁﬁﬁ%& OfFig2. 3

(+0/-.4) mm and outer circuntference of .50 ( .0 mm from the center
of the cen@er dhwey .ordovechr exempdadercondigurhtiohoin RCFdancdewitbnthe

overl apping with respect to each other, each BCA is allocated t6 have
approxi mat el y presegt r euvériience of the specified BCA 20 area, as shown in
r;gér 5{ SO;XZ%I;[ Zre;/ E:Egy. l %ﬁg%ts' gndggbﬁerjgid%%i?d({u%rﬁla;grr dei\sChwEiCcﬁ\x OeIlsoe ach
has a BCA for each layer of the disk. Each respective BCA may
be positioned, for example, as specified in the DVD Sﬁécifications
15 (i.e., located with inner circumference of 22.3 (+0/-.4) mm and
outer circumference of 23.50 (+/- .05) mm from the center of
the center hole). However, in order for all four BCAs to be non-
overlapping with respect to each other, each BCA is allocated to
have approximately 1/4 circumference of the specified BCA
20 area, as shown in Fig. 5. Of course, the allocation of one
quadrant for each BCA of each layer is exemplary only. The
allocation may be done dynamically, for example, depending on
the amount of individualized information needed to be encoded
for each layer of the disk and the actual number of BCA areas
25 used. Again, the advantage of having the respective BCA fall
" within the same tolerance as currently specified in the DVD
Specifications is that no hardware modification is needed for the

present DVD player to be able to read the individualized codes

encoded in the respective BCA area.
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specified in the DVRnSpest felkeaiglons drfibblitheito ofaadvaske iA0dEEb&Rnken is
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dual -l ayer di sk sho I n Fig. h BCA area far gach_l ayer, of the disk.
The BCA areas EQIYGWPTFP%%SKQS 'gh‘%gfq%;/ér%nm%”“ 19vEIS- apAlER) D& BPBMS wit h
respect toceach her. ther mnimozin otential fect,s caused by the

| aser codi gg p?%%ggﬁpmlgaﬁsigéﬁ%&q@e rﬁ%cﬁoioe Iocaisﬁrr’ gl?erteﬁg disk in
Fig. 6 occupieg; : f C | NLEG T Gyal | .
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specified by the DVD Specifications, even though it is  thinner,
the red laser normally deployed in the DVD player will have no
15 problem reading the codes embedded in each BCA, therefore,
requiring little if any change to the current DVD hardware.
Fig. 7 shows another exemplary embodiment of a disk
employing a combination of the spatial separation arrangements
shown in Figs. 5 and 6. As shown in Fig. 7, a BCA for side A
20 may be located in layer 1 of side A of the disk 701 and occupies
a position which has non-overlapping circumferences and/or
non-overlapping radius with respect to that of the BCA for side
B of the disk 701. BCA for side B of the disk may also be located
in layer-1 of the side B of disk 701.
25 Fig. 8 is an exemplary BCA recording system 800 suitable
for encoding individualizable information in multiple
configurations as shown, for example, in Figs. 4-7. The system
800 utilizes a CW-Q switch type YAG laser source 801 with
wavelength of 1.06 um. The laser source 801 applies a high

30 energy pulse laser beam during a short period of time to



non- over |l appyo9sksddgs us Wi th respect to that of the BCA for sipger/Bsosfizéobe

di sk 701. BCA for side B of the disk nay also be |ocated in layer 1 of the
side B of disk 701. 25 Fig. 8is an (i:xerrpl ary BCA recordi ng system
800 suitable for encodi nﬂ*i ndi vi dual i zabl g | nfS%r rratéon in multiple
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period of time to ThdV3yA¥mB866 also includ li i '
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| aser beam carsystaduce shape BGS &iser pourdbeinty sd a3 eagl. SOThacliHdes a |ine
beam form ng optical systemto shape the |aser source into a |line beam The
line 5 b&am bdamnfommingstsystemonpmiprisiggaabdaam expander 802, cylindrical
| ens 803, focus |ens 804. The functions of these conponents are well known
in the art. THylindriesh lanso8P3cifoens lans 404t abhe Bortioms efahesy a di sk

805 to be encoded. The turn taﬁlg 807 i.s cé]ontrol l ed by a 10 pr eci si on
nmotor 809 whi cFPTPEORBRelledVEd &NP¥IarY Yi%RAb processor 810. Rotary

ot or : )
213 and’ T n turos Sorhf SIBIR AR LI hals o Rt BB 808 BEP SR08E fr Bo0 i o
under the contgigk 965 tdaepBr os&ifedl SThe Rk r@blergodlis );:oy&%ll%o%gsﬁ

controller 811 nonitors the overall operation of the system and generates
appropriat @ sipgmeelsioh omeeot r809 tWigichasercommecesl 801a forhdy kighanal

processor 810, the |line beam form ng system conprising of elenents 801 -
803, and pi ck procassnra@d0. acBotatyngignal apranesspt &) ceetives @ntrobr ogr am -
shown in Fig. s?'gnals from the processor controller 811 and in turns sends-
signals to drive the motor 809.
The system 800 is under the control of the proc<;SS
15 controller 811. The process controller 811 monitors the overall
operation of the system and generates appropriate signals to
control the laser source 801, rotary signal processor 810, the
line beam forming system comprising of elements 801 - 803,
and pick up arm 806, according to an exemplary control
20 program shown in Fig. 9.

Fig. 9 shows an exemplary control program which may be
executed by the processor controller 811 for controlling various
components of the system 800 to encode BCA data on a disk in
accordance with the present invention.

25 As shown in Fig. 9, at step 901, the pick up arm 806, under the
| control of the controller 811, will first load a disk 805 onto the turn
table 807. At step 903, a first individualizable code such as a serial
number is selected by the process controller 811. At step 905, the

disk is then encoded with this selected code in a preselected position

30 and in a preselected layer on the disk 805. The controller 811 will
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processor controller 811 for controlling various conponents of the system
800 to encode BCA data on a disk in accordqrfe with the present invention.
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801 on the selected | ayer of disk incorporating or exanple,

BCA may beS| oamimrblier I8dlergeheedtes thealndceysirydisidhialastos Regitfdledhd Nrdhg, DVD
Specifications. As the BCA data is being witten by the laser 801, the~5

control | er 81isigralerproeessare 8ifcadsiahy tisémnmitstes o muatot r 809t hppraypridtglyi gnal

processor 810 which then, rotates notor 809 appropriately. After finishing
t he encodi ng of théé‘?? gﬁmsmgwt% engeding f &fdél,fs‘t fBngoﬁtlﬂ’bltherflmlcmdd,l

t hen instruct the pick,u r,m_ 8 o flip the, disk,over to ot her sj de,
at step 915. ‘Iths E@%??BFFe@lSﬁl?ﬁﬁtﬁ?ntlﬁéﬁuEb the  pick; Bpeaﬁnséggnﬂj ip the

i ndi vi dual i zedgy; ' f te & Si sk, .at, ste
pal vi,dual | zedygdsydiofo s bihetGABCR T8k 81 STAE Rlndble 'l oy TP
| aser beapg so refradve he seeemNdnindivalize iceak! forcRde W He @cgutfof This side
presel ected position on the this side of the disk. This presel ecte
position may ke theedisippangtes S00wnAt fseep e9&FTptentrdfier 811 Wil tHen YPosition
non- over | appi ng as_ shown, for exanple, in Fi %{;ﬁ 5-7, with respect to the
BCA for the ottherdiskdangfor Hbedlaskr Ramdsagthat thee sBoBnd oindiniduadiziblof

the disk in a non-over| apping manner may be acconpli shed by either noving
the motor 809 <0G% WAl Lﬁ Sytoled RERREAETEG IPOSItARL O e fis chidg. ek the disk.

different rot afﬂi?”ﬁl‘es%ﬁ'@étgdiﬂoﬁﬁloﬁt 'rﬁ)zﬂ' e tohveerlapping as shown, for example,

15 in Fig. 4, or non-overlapping as shown, for example, in Figs. 5-7, with
respect to the BCA for the other side of the disk. Encoding of the BCA
for this side of the disk in a non-overlapping manner may be
accomplished by either moving the motor 809 so that the laser source
801 1s hitting the disk at a different rotational angle in relation to the -

20  first BCA on the other side of the disk, as shown, for example, in Fig.
5; or moving the focus lens 804 to a different radius from the center
of the disk as shown, for example, in Fig. 6. Therefore, either
overlapping or non-overlapping BCAs may be etched on the same
disk in accordance with the present invention.

25 Fig. 10 is an exemplary laser disk player 1000 which may .

. be employed to play and process a dual-sided disk having a

burst cutting area on each side of the disk, or a multi-layered
disk having a burst cutting area on selective layer of the disk, in
accordance with the present invention. The exemplary laser

30 disk player 1000 consists of the following major components.



20 first BO&oows/ssdse ot her side of the disk, as shown, for _exgg? i
Fig. 5; or nmoving the focus lens 804 to a different radius from: rhggs@é%h?gr
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the fol | owi ng g} %'p‘f)ﬁ’ﬁ%%‘%ﬁl@- thOtRS id -si i
PCT/ US98/ 12502 13 d sk Reader l\?é)chani sm o‘}ﬁg%ép%s?fstasd%?l_ séldﬁ%t 8lrs_klﬁll
whi ch spins a deskedldl12Asadiszaeseds aboee, bther \Wossiblé erags idif aaphigd qn from
the disk 1112, and an arnfside changer 1114 for flipping a disk so that the
ot her side of @lajesl beingedbdé g cead 3he othereside of\m disicuiaskdleabove, ot her

possi bl e ways of having a player being able to read the other side of a
di sk incl ude nﬂ&%%%@ﬂby ROV thAelasgsesoureer Eb13 1to3 the other osider ofi de of

Lypi cally o rof ihe oh M hiliduReie ecelkobk doiserar %@g?gﬁ%%&%l;ﬁq .
I dfcfiehorh dosera; 10
acer refl oot i AL AR a WERGTRG ireh” ko afel bl Wi wleTeRed or ner

parts of filge pheysys H0850apmProcess the el ectrical information. The
DVvD-DSP 1120 al so 15 contains the necessary circuitries to nonitor and
control the subel enfilhies DI DtD8PD(BigifdaSigmalRridesisor) 11200is iangiraslitng
controlling the laser 1113, and the notor 1111, etc. The el ectrical

i nformation fr et kanplaepSasen xeflestions from a disk being read into

electrical form so that other parts of the player 1000 can
process the electrical information. The DVD-DSP 1120 aiso
15 contains the necessary circuitries to monitor and control the
subelements of the Disk Reader Mechanism 1110, including
controlling the laser 1113, and the motor 1111, etc.
The electrical information from the DVD-DSP 1120 is
transmitted to a Digital Audio/Video Decoder section 1130. The
20 Digital Audio/Video Decoder 1130 is a circuit which reconstruct
the compressed data on the disk and converting them into
studio-quality video and CD-quality audio for output to TVs and
stereo systems.
In more detail, the Decoder 1130 consists of a
25 Demultiplexer 1131 for demultiplexing the compressed data
from the disk into three different data streams. A first data
stream is a demuxed MPEG video stream which is transmitted
to a MPEG Video Decoder 1132. A second data stream, a
demuxed audio data stream, is fed into an appropriate type of

30 audio decoder 1133 (such as a Dolby AC3 or an MPEG audio



transmtted | gi tal Audi o/ Video Decoder section 1130.. T | gi tal
Audi o/ Vi deov\%é(%@%fg{ssglwo Is a circuit which reconstruct the ?gﬁéggséggb@gdata
on t.he di sk and converting theminto studi ?-qual ity video and CD-quality
audi o for output to TVs Egd stereo systens; 41 n nore detail, the Decoder
1130 consi st s codes  Thenthisd flasgebtream1 is & cesmuxed Hubpieigre hdata
conpressed data from.,the.digk i.nto thrge different data streans A first
data streami sS%a?aHbr?ﬁQ %E%dvilﬁ'@o té?rg‘a\hmﬁﬁ‘i‘@nﬁ}gc?sfséﬂ%n?lﬁ‘é‘é 1534 MPEG

Vi deo Decoder 3 . r d . audi Q data stream is
fed into an a&})lgioéslgt g'?et%%&e{og?&g%‘m gg%rb: oi%aeﬁg%%?glf%sghggffgﬂre&s SHe | by
AC3 or an MPEGgakhsh ;

PCT/ US98/ 1250?51%%é%%e¥@t%#5ﬁ§%? Rus, etc., and, for generating, OSD 3" ubpi cture
data stredm wuseh nserfiddgi nhfornbeidnbpi cture Processing circuit 1134 and
OSD Generator circuit 1135 for processing subpictures such as subtitles,
captions, nenus, etlde dgeddé¢drangeproatdse @naideo amsler nenui ng

i nformati on. The decod nd, processed MPEG vi degp and subpi cture/ OSD vi deo
data streans éPgP%‘HBFF/ dVvi tqef”é? BFENGS| Brexden IBekedrHogeB i 8¥d vi deo

i nf tion ig,Lr  t t NTSC PAL encoder .1140.s0 that the digital
10 Video | nPHEIEL 1E36on/alk GPR RSN TREE AN RAREAS bl o anal 0
f t f di | S L I Sy . . A
crocont 1 of | SrepEedCt b IOESRFRRT Terouel 1140 36 I e Yighaf ) .
1000, i nglgidi RGdés ansdFhatien USCEon iHEd ialp NTBOMo2 PATDIRnepqtiBIel (not

shown) or a front panel (not shown) into conmands for the various el enents
of the disk plangkrg T6filat Toe diéplapingnonohh eanald INTS GalosoPA&sponsi bl e for
television (not shown).
A Microcontroller 1150 is provided to control the |
operation of the player 1000, including translating usé; inputs
15 from a remote control (not shown) or a front panel (not shown)
into commands for the various elements of the disk player
1000. The Microcontroller 1150 is also responsible for
implementing functions such as controlling parental lockout,
reading data from a respective laser-encoded area, and dialing a
20 program provider for validating access codes, etc.
Communication Control 1160 is responsive to the
Microcontroller 1150 for communicating information to/from a
program provider, for example, for transmitting a serial number
read from a BCA to a program provider for validation or billing
25 purposes. The Communication Control 1160 typically includes a
modem for communicating to the service provider through the
telephone network 1170 via direct dialing or through an
internet ISP provider.

Fig. 11 shows an exemplary subroutine for reading codes from a

30 respective laser encoded area. This subroutine may be executed by



I npl ement i ngvd ufsgsHPNS such as controlling parental | ockout, peaackosgzsiat a
froma respective | aser-encoded area, and dialing a 20 program provider
for -validating access codes, etc. Communi cat§ on Control 1160 is responsive
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provi der, for exanple, r transmtting a seria er read o]

a program proyiestify aindv Proééysi differenki BOAW 188atedPUh PERCSamel A5k in.
Communi cation Control 1160 typically includes a nodemfor conmunicating to

the service praseoriandehmaitlyhthteh presdnt phroventivet. woAk kPO 19118, diheetéaddiml reg
or through an internet ISP provider. Fig. 11 shows an exenplary subroutine
for reading céded diskmim the playespkRQq \is readebyelisersduseeal 113THingd the

subroutine. may pe executed b MO 98/ 58368 .
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of a disk in et Cine Wsical’ EiPNARRL oS HY Wl I 1 1R dnfdiation in
i nformati on confained In ead-1n"area I's then processed by

i crocontrol | ghe 1[2@-in Hieal @denflyaiedu@é adad akouncihed@ansiadra o'feBigfefi'é N&n
t he physical configuration of the disk. The information in the lead-in

area currentlyw disk, uhe diskasaeouindt kéhetherbéeie disk apatansorm BOAsketct héf dhsk
size, and whether the disk contains a BCA, etc. If the 10 gl ayer 1000
det er mi ndd) t hadayen sl Q10s idederminess thayr dhishahskoreontains: mere rtharsonehkayer
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lead-in area of the disk may specifically indicate the number of BCAs
15 on the disk being processed, so that a player in response to this
information will look for more than one BCAs at predefined locations.
If this lead-in area indicates that there is only one BCA on this
disk either directly or indirectly, as shown at step 1930, the DVD
player 1000 will then proceed to read this BCA as defined, for
20 example, in the current DVD Specifications. Once this BCA is read, the
player 1000 will end this subroutine for reading the BCA code, at step
1995.
If the player 1000 determines that more than one BCAs are on
this disk, it will first identify the number of BCAs on the disk. The
25 player 1000 will then locate a first predefined BCA code and read the
. code contained in the first BCA, as shown at step 1950. For example,
if the disk is in a format shown in Fig. 5, the DVD will first focus the
laser source 1113 on layer 1 to read BCA data on layer 1. The DVD
player 1000 will then store this BCA in memory as well as an

30 indication of which program this BCA code is associated with (e.g., an
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first predefinedaBCa ssisieqasd: BEA hhe £ade coast foredhe Nsiibieq ﬁéﬂitsleS&A atas
shown at step 1950. For exarrple if the disk is in a format shown in F|g

5, the DVD wi Istep i ¥%10.f oEors examples ¢he SOVIR eplagd3 10001 swilr thent cansndh8CA
data on | ayer 1. The DVD Ela yer 1000 will then store this BCA in mam)ré as
wel | as ar 30 lasgrgpussei bhlditowfrass Hreodasen enileyscAh efddde sAastdbe adis

with (e.g 98/ 5
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| aser source 13 to focus the laser on layer 0 of "side A e dis

Wi 'l then storsgotwh Satsstl@gemgem imI0deeg autgin gt bige RISl GwBr Ebh%}iﬂrB@AQfdz&'ade
A of the disk, at step 1980. The player w || then repeat the process until

all the H@As dromhé¢halictkenrsedprafcdsseatisland read, as shown at step 1990,
including turning the disk over to read BCA data 10 from the other side

of the disk. It is iotSbéoUme%deé@qdqébat Haeegpdwdiments And wariationsns
shown and desc i bed her ej n e and .t hat .various

f | | ust
modi fi cati ons SHQYhel nggrﬁ’if“‘llphgg%r@% Ollrl]‘éﬁr?anloq Hnly, andi thafyvarious
departing from, | SGRR "?H;Sjy SPA Mintp1@tndrtéd | By efHds@Nskitfed in the art without

departing from the scope and spirit of the invention.
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17 CLAIMS 1. A recording nmedium having a first and a second side
conprising: 5 respective prdgfam data on said first and

said second sides of said nedium and a fir o] ' and a
second area on said second side of said rred?%%qua%i dWMEHmm“mmm”mler
encoded data representing information identifying said réspéctfve priogram
data. 10 2. The nmedium of claim 1 wherein said first area and said
second area occupy hod aecotdippi mgdpusi having wi finstr endeat sdcondasideot her. 15
3. The nmedium of ¢claim 2 wherein said first area has substantially the
sanme i nner andcYPERSI& cunf erences but a different angular position from
said second area. 4. The _nedi tjlm of claim giigd first and second

(f wherein.s
areas 20 Zare positi onef*SPECHYRCBIERE rdatgsOm $3id, BIple and; saidy SaCORGer .

5. The medi um | ag m, I N, sai,d mediumis a DVD disk. 6. A recording
medi um corrprié;]laﬁg:&ﬁ?aild "m@ﬁﬁfn'{', Ad a first and a second | ayers, each of

said layers containi ng respgetdrys d}{%%icfrﬁﬂé‘tﬁde?a drasrse@cf]xf‘cﬁ_a‘?@asﬁi afd r st
| ayer and a second area on said secon ayer, said areas having |aser
encoded data repopgenide®dfi saidvintkdibngabhid apdar Mavimn 1as8ér enc¥@e984M3368
PCT/ US98/ 12502

representing information identifying said respective program data.

10
2. The medium of claim 1 wherein said first area and said
second area occupy non-overlapping positions with respect to each
other.
15 3. The medium of claim 2 wherein said first area has

substantially the same inner and outer circumferences but a different

angular position from said second area.

4, The medium of claim 2 wherein said first and second areas

20 are positioned as concentric rings with respect to each other.

5. The medium of claim 1 wherein said medium is a DVD disk.

6. A recording medium comprising:
25 a first and a second layers, each of said layers containing
respective program data;
a first area on said first layer and a second area on said
second layer, said areas having laser encoded data representing

individualizable information.
30



1 8 7. The rpdiosisazed JdIHI m id first area and sai ¢cgARKeLthses €a
occupy non-overl appi na‘ﬂlm:"ﬂ“ I]mlnllﬂflespect to each other. 5° " 8.
The -medi um of claim 6*wferéin"satd Tirst j&@8 ea has substantially the sane

inner and outer Ci rcurher gRAKIMPYF Aafthf &ShaRlciANSbATirR0sHd ARd sQ sai d
second area. 9. The nediumof claim6 wherein said first and second areas

10  are positisecnad ases oswmiply’ inon-ongdappiny pespéeis twitkagdspeichefo eh@h The
medi um of claim 6 wherein sai g medi um i spg %Vlgbgi sk. 11. The p%edi um of
claim6 whereiotheaid first and second | ayers 15 are on the sane side of
said nedium 12. The nedi um of claim 10 wherein said first and second areas
are Burst Cutting Areas of said DVD disk. 20 13. The nedi um of

claim 5 erein sgd 'bgst nd se orfd argas, are Burczt .O{Itti ng, Ar eas of
said DVD disk. 14 S DU gl GE claym s Whetein sad st 4 ghy i ng
first program : o] I j ansecong.
program an arsélgéct) mé%l}"é %h|er St Wea?gigfoéﬁ%a@%é Fgggﬁffgfnéco (Sadbggt% glof erent

i dentifying Sadr%‘ﬂjnr ?os‘?ﬁ@ﬁrﬁ@m affldate @i fbasai d second | ayer for having
| aser encoded data for i1dentifying said second program 30 WO 98/ 58368

19 PCT/ US98/ 12502 15. An apparatus for |l aser encoding a first and a
second selectively distinctive codes on a recordi ng medium conpri sing:
means for encodi ng $ai ¥hei mediwmdef idlainf 6 rewherminsswidcfied andisecondaartasn a
first preselected |ayer on said recaording nedium 5 and neaps for encoding
sai d secoh® cple pasiiionedods concentric rings with respect to each other.

10. The medium of claim 6 wherein said medivm is a DVD disk.

11. The medium of claim 6 wherein said first ahhd-‘- second layers

15 are on the same side of said medium.

12. The medium of claim 10 wherein said first and second

areas are Burst Cutting Areas of said DVD disk.

20 13. The medium of claim 5 wherein said first and second areas

are Burst Cutting Areas of said DVD disk.

14, A DVD disk, comprising:
A first layer for storing a first program;
25 . a second layer for storing a second program;
an area of said first layer for having laser encoded data
for identifying said first program; and
an area of said second layer for having laser encoded data

for identifying said second program.
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pr esel ect ed WEb&VB3En ﬁ“"“ﬂ‘!ﬁimﬁﬁlﬂ;ﬁiuﬂr esel ected | ayer of saPETUSEHIZEINg
medi um 10 ° ‘ 16N ! of claim 15, wherein said first

| ayer and second | ayer are on opposite sidk8 of said recording medium 17.
The apparatus of clai mAd6Gpgaeamisnfaailabeapprraling 4 Uitshesnd aRetses Neans
for turning said recording nediumfromone side to 15 the other. 18. The
apparatus of &¢lgchively digHacHve codes fan 2 rgeerdingn mrdismmorompridiap: sai d
second position. 20 9. A pet hod,c; rocessing a disk havin

more than one |aser encB&dSqiraeneRdinge §aj %rﬁg IR hanlieYePRASSiRCA®E on

S 01 OB G J57LEN" BB LRE SRS B Bl >

encoded data ledeadi ng from a first |aser encoded area on said disk; and
obtai ning a subsequent | aser encoded data by reading froma subsequent

| aser encoded area on sgiedndi ff Hﬂéédingh%i@m@@indﬁcddésﬂ{ £1eedrd areas
read equals to said count. 30 RCA 83,670 20 20. The nethod of claim 19,

wherei n said peeselectadoposigionr aad &m ea BrecondCptésebectdd ehsyefoof asdi¥yD di sk.
21. An optical disk having a first recording area where first main 5 data
are recorded FerameéngomRedfmits, and a second recording area which is a
predeterm ned area in the first recording area, where a plurality of a
reflection filmare renoved partially, so a first identification data is

recor dedypor assocgg't | A Mol Batdfis fof THail 15, IHrein" SalP HrSP Ila%rS nde' "9

characterized by: d
second layer are on opposite sides of said recording medium.

17. The apparatus of claim 16 wherein said apparatus further
comprises means for turning said recording medium from one side to

15 the other.

18. The upparatus of claim 15, wherein said first position does

not overlap said second position.

20 19. A method for processing a disk having more than one laser
encoded data for identifying more than one programs on said disk,
comprising:

identifying a count representing the number of laser
encoded areas on said disk;

25 . obtaining a first laser encoded data by reading from a
first laser encoded area on said disk; and

obtaining a subsequent laser encoded data by reading
from a subsequent laser encoded area on said disk until the number
of laser encoded areas read equals to said count.
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WO 98/5836 in data; and a forth

2 Uhird recording dred fmmwmwﬂwmmﬂ gﬁl Pi ?m are renmove®Qrarsosadsoy .
oo s Sreg \A{]ie;?c—;d Pl)urgata is récofded fop 15 associati ng w Lh t[le
S0 a secona 1 osh i iL.sk, canprising the st eps
second main data. 22.7A Ug‘pﬁow??’?iEﬂfggaﬁémeg%égggefﬂﬁi%lggh!lsey MORidd " as
of obtaining, frae BﬁﬁstdCEKiqg?éerﬁ Jor cod@Vpbygggned to process first Tain
ot Sssom atod mi thtne' 58 first code, the nethod further characterized
RS Irsecond code encoded i ndi vi dual | y on a
Y oo Ao ng, from_the.dl o 28 using the second code obtained to
second area of the disk; and 25 . e ooae g SR P fer
D ok o a asooC AP e 1? chodi ng first main data on a first
g P S ag i e SFegiSv?dually a first code on 30 a second
N O the ok ond encodi g, Itnhe first min dat a, the nmethod further
e o r e e o e fyl78921 encodi ng second main data on a third
i erihzeg bi: andReC'rAl\cggi’ gg i ndi vidually, a second code on a forth area

e disk; : ,
g][e?hgf d;[sk for 5 identifying the second nain data.
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