; hi e3e e bl 6TBE! ANTI - Pl RACY RECORD mﬂmw | NG PROCESS AND RECORDI NG
< HEAD ‘The invention relates to a anti IHI ordi ng di sk and?% IPERC 281
for recordi ng and readi ng such a disk. Thgdnvention is applicable in

particular in the field of optical disks and magneto-optical disks. Conpact

' - disks of the CD ReNrryperabd REBPORBANGDDEK3 REABENGDPRGTESE anpsed to

di ssem nate all kinds of informat | on édat rograns). Traditionally, these
di sks were not susceptible to dat & their capacity was greater
than that of nobst storage neans on the mar ket Wth the appearance on the
one hand of 15 hi gh- acity hard. di sks on the ot her hand of cheap
CD- ROM et chers, this @%ﬁ uat*l%Yle?%l%%an%‘?]:%F%I t €r%d. ¥he aﬂﬁp‘i TRFHING o
data i s new wéddrdime diskeantl $erprqmmsisessonnaéeomdlﬁgetanalnMQﬂmg I n t he
various recordi nlg ne% g){ fr,I%rg t{}%ré}ﬁ{ gig?i?cgg? OEH %rtq and to

n 5

t he magnetic T I'if ormation 1S groupe rrent genera
cal l ed bl ock51nA kb efxﬁflctomﬁentqp@ldaicatdmjca herisl omegrte(tq-lwtxmalous

files is rec$ somewhere on the sane nmedi um For exanple, the blocks of
a Digital A) 25 CD are_allocated to each of the recorded pieces of
nusic via this tabl e GImpask erdisks | ehy ddhe t HO-RABEkEYEFE 2 aTd e each

al l ocateqot 0 (9] vedl LAY Pisks) eareEasBabteckigeehna¢entzailngikhdiat a
set, the goal be| for the sgé%of data retrieved t(gygerfe 1Iy 3Q reproduce

t hose whi ch v%ﬁel eErPaEdon; hidatie BFOFTAMSdachlERIEsLon ting
codes reduce digks nedréabioe: esusdeptailsl é otan meemﬂkﬁey valitieef ahdile

rel evant applicati vent L pnal Kk nformation i s 35 witten
sequentially %arP%CJS | ra'?s c*f%%gt\:/%?i %ﬁ%ga g%ésggs arg ?Paﬁagdﬂer?ng fiheri cal
order. The r etaida: nglacdketthe Wihthr rithe oappsarhocef opr ddrer i edeothand of

sequenti glgl y.p e a{ﬁ ﬁlP” Hal Pt 3§.st a §8§OTdH ”Qh@' SJSthQr""‘”Hé:rliB regdi ng

cannot beé carried sequent | al franner . 8 FEB 2002 10 _The
i nventi on poseieAR tQP‘(ﬁQ"&cte%Fl'fef’a%dulfé?ﬁq y %Waéﬂ%u§§ol éomlﬁte&n’ow des

a sol ution mekiderdd, r ebh@ dadglwbheingasobeaiateopied nowt aritider thal s
recording The invention there re reI%ies to an information recordi ng di sk

conpri si ng a $EPRF r HFIhPET? %?(E”r%% Y iV RS Franner in the form
of a spiral conprisi @athbundnﬂqueofreegxﬁrﬂ;g mfedaianos&ramnt:het hiagrdt ur ns,

char act epjpzed; | f) toate ﬁ opRi TRl i Aty GUPLAS SHaghELPL HBEE, the

|nterrupt|ons and/ or i drn an dresse
bl ocks and/ orimkRrmeation elﬁotgrmeﬁfbea%eq@ém%qs)/ generrlliy acRlled

blocks. A table of contents allocating the blocks to

the various files is recorded somewhere on the same

medium. For example, the blocks of a Digital Audio (DA)

25 CD are allocated to each of the recorded pieces of

music via this table of contents. Likewise, the blocks

of a CD-ROM are each allocated to relevant computer

files. Each block number contains a data set, the goal

being for the set of data retrieved to perfectly

30 reproduce those which were recorded, the same ones at

each access. Error correcting codes reduce the

inevitable error rate to an acceptable value for the
relevant application.

In a conventional disk, the information is

35 written sequentially on a spiral. The various addresses

are arranged in a numerical order. The reading of the

information is therefore carried out sequentially. The

invention relates to a recording disk in which reading

cannot be carried out in a sequential manner.
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. The various objects and characteristics of the 15 invention will becone
~'m)re clearly apparent in the description which follows and in t?aappgr@uag
fi gures whi ch represent: - Figure 1, an exanple of a recording sk with
two spiral recording tracks according to the invention; 20 - Figures 2a to
2e, exanples of sw tchpoints fromthe mai% track to the secondary track; -

Figure 3, a exanpl e ofhkhe; agdresshNpRbvidies Mai N ANhSREPNERKY nkr agKs: -
Figure 4, a readi ngllhead device making it 25 possihle to wite two tracks

onto a disk; Popsdhles by dshech \?arrﬁﬁ?réﬁﬁadl“%‘rﬂ aB@8r 9P t eoPhed

invention. | nf&ﬁu@ﬁléﬁ&hydl Sdnd corvemt i 088l | yredd@r | nfeerimat | pacbsdhgt t en
on a spiral-shape rack. The 30 reader follows this spiral so as to

recover the |H’rrl ﬁﬁﬁ?on If it needs data which lies far fromthe point at
whi ch the ®ptical heatthes | angtadiont Mutesdfpre di stelweespectdi edahy the

origin positi Onﬁ'egga]i:ggnt ghle, %gngcjmcils%s %ﬁ%lsﬁfxg ahen? 1rrr‘13kgé %’F‘?rh??on

search 35 for *the area rrequeste using Sec
read. Accordi hyatk trescandeshtinna agehensi @rraelrxﬁeI:onda@letréomp@rfalael to

the main trac 206 Vidbyi eef 9 68r98SE tgégq% ds oduced
into at Ieastggﬁe ar ea'g‘?k Eﬁle ggl sk. BNoFmast g %en rgd Ef %]Orbgéﬁ

readi ng, the FEREERLHLF tb@nﬁos@hm%w% A rFlﬁt'athQr wid rsaemndary
Eract N ragéaakna&d nté@@ﬂ] Grig t@Jt.»FI Bidires aaqttéa:ﬁfptitck}&: Se&m

rack Ps can be joined_up to mai n_track Pp

S L ohpoi . PRABIGRr E2BuTrang AP AHB E e RATRES SRS £F 1o wgo@f%nem v
of | arge di nreagpdgor |sedtigps caZ2e tHhos edmfaﬁged( iseqiied®yialllyt hen the
branchpoi nt . # E gure 2c, the main track Ppl is interrupted and conti nues

via the main "Pp2 which is slightly 10 offset fromthe axis of the
track Ppl. The seconddhe wvezdkuPs dbgestamreandccharhcPpZivttiksr efpatteto t he

axis' of Ry . feehdisd twifl IYekontk trrl&%fee 'cie'é\%l?zynﬂ'?b%xhﬁﬁt"‘fﬁn d

secondary track and the main track. The mai n tiack exanpl e, has no
change of dir 88BFERPRAGN Whigh rf@lééaﬁ]dapg dfhckhonpbRendess TASWHSS t he
mai n track. TWRithtfepbesént: of the random positioning may corre fromthe
drawi ngs of a bifurca.{:,Lon at ,a certain

0

h . th d
choosi ng one or the 1 e %r&hcﬁ%ﬂ‘%‘“ﬁ’gﬁd %g %gggﬁagﬂ%{lgﬁéﬁﬁ WitR

i nst ant aneoustwoaspivélt hecording ngracgnahccording to the invention;
20 - Figures 2a to 2e, examples of switchpoints from
the main track to the secondary track;
- Figure 3, a example of the addressing of the
main and secondary tracks;
- Figure 4, a reading head device making it
25 possible to write two tracks onto a disk;
- Figures 5a, 5b, a variant embodiment according
to the invention.
In an optical disk, conventionally, the
information is written on a spiral-shaped track. The
30 reader follows this spiral so as to recover the
information. If it needs data which lies far from the
point at which the optical head is located, it moves by
a distance specified by the origin position and the
table of contents (TOC) and then makes a fine search
35 for the area requested by using the sector number
information read. According to the invention, at least
one secondary track parallel to the main track, and
which is therefore nested with the first, is introduced

into at least one area of the disk. Normally, when



According to Figure 2e, there is no join between the main track and the
-secondary track; the 25 latter is sinply placed in parallel wth tig FE 2002
track. The readi ng manager of the reader will be responsible for d B
both the secondary track and the main track. This will be explained in
-greater 30 detail as the description prockeds. According to the invention,

provision is %aelﬁ%de EReWHdgadi f fhignant pdat gk o § BRe§CCANdRNE t Ragk and
to the main track nder these conditions, it will be easy to recogni ze an

original diskt&AgkaoZopied @ESPNABTYTHEECKs 1edadd@dqfe MERNESF- copyi ng t he

di sk does not nake it aARRSYNMY t@odlltﬁ?h gake P9t hd hgcseaardasyc-bhaskyand
the main track. The copyi ng system%(? es into account one and_only one set

of data. Moreb¥8Fk RenChP Poiptied UBedidl FRE WRdMakrack BPr By 22002 -

4 under st®od --tyhesﬁepeae é@ﬂﬁbh;hdﬂﬁm&pdﬂ%d FEichte a2g; eatheresyitERPsife as to
obtain access to th g \& sets of .i nfor,nati have. a de¥i ce
fgthé&

n,, he. dpes not .
capabl e of refPH3aEl SHhASE FARTSTE & %gﬁa{%«? TRoPabvRr, “Rot
only will it Pégpeesi2id ethns delement ¥opiys owiderhax dilsk, bbamchyopnbvi di ng,

on the secondpy dfe 9aLa (RECRRINY Aot NBpaPel gl '19r&e%f5ug&%q50mﬁfe of

the disk, it i's po e td render Sucha copy-unusabl
managenment of conshnudesi skiapride simgdnmayraekmRie? f othiche deconbidshtivack to

contain ol ObrFREE 'ﬂf-cﬁﬁ nehéora,alsoc&fs tﬁae ot - 8habl atle addrssgappy be
equal to a start-of-block address situ on a_main track which nei ghbours

it. More precF¥8fl, Ppt ifapYRRnetris sif tPé’t? Nt HRIRETY o thR 3%
radi us of theodi gfs1.According to another variant, the secondary track
cont ai ns bl ocks whose_addresses .are_not cori(gif nggl on the main track. To

read the successive bPSEREIIPS: He® aF 4RI Crfhet b1 Bk SHFE heY
secondary trabktweeh 2thdawsectodaayr etchckly amdovtbengnaire ¢urankr e Bleeondary

tracks nepy edbint BeaR" 3 0xiB1ER hald HK cildifydli Sk @fzddieidaveny on

may not be reproduce nmakes it possi to render pirate"
copi es detect abl éSOrtha/eaﬁczmciw eFeRTK t Wkt liniidBPe UPASENYi the tBa iR ot her
vari ant, the digkkconprises at |east one area with a | arge nunber of

di sconti nuous or contjpuous se nt.s of cks may, be entw ned. An
exanpl e of this confi SB‘Fat’rn&T’ %od’erﬁ%t@de ﬁawﬁ @q\% LIQRing, BY
exanpl e, the EbmOMmonsthes drhme:grsl yo£308, Oﬁffdxtqaﬂosomfae labytest a e
modi £ ed 7 ap$aReCUR ikt B e PLEURER! | OSo8lnd Ny IBE Ane

P € nu 0

magni t ude of oc s, at 1s to say eac can be
fol | oned by aCEBAFi nuﬁ’Fra@ﬁhSS (‘%‘tlr]-&r ghtregeiingo t mrg#ﬁngar tQN t hetheft) or

by an interruphkeanehnkbasgeeare. oé\nahyswaeklhal pigndified area with the
aid of an optical reader t e deér ce_gcan tak 8 }Z/ Ion%trrre and gven be

countered by the poor SSQF 8ﬁ| ngCanf*9useg
between the main track and the secondary track; the

25 latter is simply placed in parallel with the main
track.

The reading manager of the reader will be
responsible for reading both the secondary track and
the main track. This will be explained in greater

30 detail as the description proceeds.

According to the invention, provision is also
made to write different data to the secondary track and
to the main track. Under these conditions, it will be
easy to recognize an original disk and a copied disk.

35 This is because the act of copying the disk
does not make it possible to duplicate both the
secondary track and the main track. The copying system
takes into account one and only one set of data.

Moreover, even 1f a computer specialist who has



.- 5 repetition of the block nunbers. For exanple, the track segnents may
‘contain block addresses which are not strictly in the order of their

physi cal position, contrary to the usual rule. Additionally, the fé(epgafwzgg%
required to trace back to the topography of the sectors on the dizs s su
‘that it is alnost inpossible to access tHe topography of the disk by

optical meansyun@ak¥tiodortid i aaveaet heeddpoghapiioddd t Bectbgk 4 ngaeaer dance
with the invention nmakes it possi blcgtat 0. 10 access ,all the segnent s)ognd

hence al | t heM™RYormEiSHNSC TESmaRuf ARk FHR 8GERSE disktREwbYEr %hrteheans
can wite (oring@bymapibal, thackdoes pastal llalve | @ oddetdicko papablee bbe

nor mal operation 0121 di.sk rglade[_:lsd thg)epli 'grchug:f aglge t t:%pi rals can be

i ncreased so ASPESSiRF.SEF, E2RASHLRRAGVAGHLI 2L UPRS: tPrposed by t he
standard raules (1.6 ~Noreove€Dd, ROWwE Oofiby~nwidi the fbestpgesitbhei oboDVDs) .

The machi nes t pr:eo%gpt Jmpuf ags yie t ?q_lcg,t} f ; i e
groove while ?Eggg?sf is20 orffj'?satl ng'J,; tal%gkbeg%%m%w %Eéaéillgﬁ'ya?l% BAe
synchr onous| ysecehdaly rioraghondapangireezaronfer tihseoperation fof
manuf act uri ngy ARSEBEEwatel B @her AikRCeSTars asdiONS hedilaet hsudRr i abl e
pitch of the various spirals necessitates controlling the radial novenent
of the 25 et chi REPYa¥BMSAPLR-a ti me-varying speed. On the other hand) an
acousto-opf i cal conpopeit e Vindgagemendul st esteh headiedn) beroeedishth two
or three frequenc'hes whi ch_are gi fferent, but suffi c%entl¥1 cl.ose together to
be control | ed™P¥omea eFPF ohF SEEIBTY. W3t 1O SOPFRATS ARG 2F on of
t he t wo di re_cmbwes.ialfdmﬂatiiba bémks_r.damea!mmaﬁ%slcmknmidte}m ieany of t he
focusing opti g8 (Bl &t Pletr 1 RS BRI LL TN D By St em
in which an acousto-optical transducer receiving a |l aser beam nodul ates
it with two 35rpekqudriglesneighheurg git .nollere TRgegdgeilar | yidemaat doe beans

then make;dt Bosshbka bLAbetaAti¥®1yr 8akenei khre shaulibaBeousky a9k .
subsequently so as to_make .one or two g@é&lﬁl el _tracks. The undefl ected beam
E

(order 0) is blocked BYCPRELREskEM an VIR 5 Ll \RRTPT

acoust o- opt i caratkaesattadnsADloskpr ehioded adldiesses larehimit fomntsetnédie
beans onto the_disk. e ra, L BILS i C J.se f cki ng
the transm ssPBnEglF f"%/[eﬁbg\é‘%cgf (l%)dé'ﬁ(rl %?laengs%%ge%rlbv%t e acsou(g o'gjtl)%ti cal
devi ce AQ Théiskadthgreforechthedbdrchss ofs sihey sacansiany diracdkecehbar y
track wljq now-be deseki beda.Firstly let us consider the case in which the
secondary track is nested in the spiral of the main 10 track as is
represented in Fi gureBY aRdVASE"Bhe °FfocPuMBiss (FF°C ¥ al tERfHfRsses)
of this secondaeyetlr aak thee spitrhar eft theomatimosaragk,t vhemalisk raftkthe f it
is assuned th .physi_cal dges I Lyven.to | o o] sgcondary
track and to gkgfgggﬁggﬁ%aﬁﬁt%ggn%?nsﬁé%%ié‘%v%cgnl%hﬁlgaﬁﬁ% g‘fg{é%m%quests
possible to render "pirate" copies detectable or even

25 to render them unusable.

According to another variant, the disk
comprises at least one area with a large number of
discontinuous or continuous segments of tracks, which
may be entwined. An example of this configuration is

30 depicted in Figure 5a. By way of example, the CD-ROM
consists of nearly 300,000 blocks of 2 kbytes. The
modified area can comprise a number of bifurcations of
the order of magnitude of the number of blocks, that is
to say each block can be followed by a continuation

35 (straight on, to the right or to the left) or by an
interruption of the groove.

Analysis of this modified area with the aid of
an optical reader type device can take a very long time

and even be countered by the poor positioning and



that this address n be read, according to the current operation of readers,
-a fast search is carried out by reading the bl ock nunbers and thz\rbe?tgmz
finer search, for exanple by counting the tracks traversed, foll

possi bly by corrections until the relevant block n is detected. The fast
.positioning, and to sonme extent the slow&E fositioning, is randomto within

a track. This . expl ol i ean,th{ SR Ijgﬁkﬁ S h
around the adﬁ% sgpﬁl% Jrjga%ﬁgt EfeL,OEnrth}st pror‘;sb'l ?é‘g ﬁ andi nd aérlgél (E;?g?ﬁe
readi ng syst eReIPRRES erMay| e hddrlesk n addregegsedwBaeh oarehenot

secondary tr%t‘rf@g]c.fn ihe fwdn $F@eK aggorgjlélgrtop i el %é{‘lgi&'?,e
search the di sk readi ng head noves fromthe centre of _.the di'sk to the
periphery or SPREXZ®Y v&safber wpprplsirwte i Addditipdalie abBeeskieldr the

secondary d r ag&quPred heo atlgaessbachkfi tbhenmitbgddaaphyT RE radli @esyss em can
t herefore be rog;ﬁ%m?d in,such ‘ﬂ'éwg%é hat_in the search for t,% es of

addr esses whi std4 S cdSi By . 1o iSeR L at®BPREFELIENLSS
search wth aacoesseriie dfopdgraphyli of hreddisknbyyheptitoal emeankhe di sk
towards the periphery, fr j [V, of -t di sk_t owar ds
the centre. Thus, theor?% gﬁg(r)g@g{éggﬁ ﬁmé%egcggégglp%@l)%eo;eagﬁe ls}ﬁ 8 FE
B 2002 and itimi birchedpossi bidh ocheadnyvieatibloocksakss ubt epossitleseto

addr esses.g Anoilhgts nﬁi‘%@'é&gnﬁ@ﬂéé‘.???&ﬁghéﬁé@ 0911 PRe 284 Sﬁagibn‘?f the

main track close to the area n, then ddress n. Next) reading the
address n-i of the mai% TerBRkaGrIEeCBYSR t dhekar B¥ONnOrt kdi¥aen LA ess n.

In this way) ¢an Whetse¢oprdaby)t Ispkdls SHcks (LASpathane®Ne IrE ¥ dd s+ On Of
t he disk), both addresses zﬁof t he 1.?rgcondar\t{ trg}(?é (&mc&fof the main track
will be 10 resRnhBESSSHES, £48 PP taPREZAG 198 Huadisk r RERESES2sdE ng a
br agchpoi nt spictclasofhathe epweseaptdala Faur be 2indresedi Iso naw e
described. L u t a qi poi.nt i rac pljis into
t wo daugﬂtser Iré%f(lg&e?ar@nai ?glrcl: a%gﬁgﬂseg%ndgfﬁfq?r g&“&’ﬁgsgﬁ pirillyzrié,ﬁeeach
particul ar systanda®d | ruées el Hfer o Hpe SUHAOMsy, t©. §he uost hBpr the

repetitivel y.fHoyevinedfigaohsystem a particular geonetry will induce a
random ori ent ati on between the 20 branches. A limted nunber of branchpoi nt

geonetries makes it poXsi FRAECHIRSSHHt ¥S8% hat  rBRESH gddheMAPURGRME of t he
systens on t heaseeket etth ojulsr 80 dimglet kprodivet wihbhee the tAeskySisem on

passi ng e [ Nt .t L0 Write t 2 ta |.n
perfectl tf%syﬁ%%' rrtélr']llﬁerﬂets)arﬁ g@%ﬁ%ﬁ?anﬁ%@sﬂ?} I %%‘g&ggoxgﬁ%g}gt twgirthar e
cl ose toget hethe | fratatiomecPdettodd fignrsivaneofn theseae mamiviares n fidre

operation of fdigf£Ad8Find t mhBtReesSi bhe tieddidRiuaecasshirght dhasHdto the
tracking actuator with 30 each pa in one dlrégctl on and in the other
successi vel y S abapg: aithor i"’é’ﬁ&% BAEGRoRE bERRCHVAFLRHR &dla n any

event, an al mestemsitaties wayniraldadiong thiee radialldressasemt sidfiattdee on t he

secondar st r 3Gk ]gﬂg 3 t [ cack Ls. tg r he dat ityat at
these addresses se rg?gg’l:rrg’g,t %?e%o%%agﬁg%nﬁ%ggco %ae§d§ tcﬂgm@hgf c’lq:?"eleigi
observed t hathandf eaenaceussohapéisadn qamppnant werdtrestes medulateay be
deduced fromgpu spelat ¢de Reondaby wiesk @Ryl bhe tride t raEqiiana dieen

read.
which are different but sufficiently close together to

be controlled from a conventional electronic circuit.

30 The separation of the two directions and of the zero
order also entails a modification of the focusing
optics. Figure 4 provides, in a simplified manner, such
a system in which an acousto-optical transducer AO
receiving a laser beam modulates it with two

35 frequencies fl1 and f£2 or more. Two angularly deviated
beams then make it possible to etch two tracks either
simultaneously or subsequently so as to make one or two
parallel tracks. The undeflected beam (order 0) is
blocked by the mask M.



.2 8 FEB 2002 Finally) the case will now be expl ained of the reading of a
.»secondary track whose addresses or addresses of bl ocks does not zaﬁ% gn
the main track. This case is represented by Figure 3. 5 Let us a 3 b2
at least locally a disk supports two nested spirals. The main track carries
-on one revolution, for exanple, the contifguous addresses fromn to n+i,

then on a second revolgaciRn I O N*Zddilst §- HF31 c &1 C -t rHMEARGOPdAY fkack
carries the addresses 10 fromn+i+1 to n+2i in such a way that this section

i s "sandwi che@roNddkder? t HBVIGR el Whirh focissss Wit Reams PrtackheThe
sof tware exandigk.t hRokebarirourtipfst hevradi nirheadmphand eadiang t hert hree
series of add%&ss%ﬁ. The tracg Lurrlgs are charact rist'bc of the 15 | ayout of
the bl ocks; i RLPSKENGuI d€ i f CEARERLPRLCB: Hfocke?n 82T 95 rehdest ed,
the fine and/ eranemiseedr dykithg aconalitocaptychledeviaat woe of the two junps
required to recover all the bl.ocks.. Th i sk jof .the invention_pakes |t
pogsi ble to 20 int rodljf%’g éreraaﬁélgm%‘fsssg\%engrgglglkné)odqa 2o A %FSES?EEorded
i n accor danceownet secbadamyetirack. wEdl eswanpeedeacyibedder on the market,

when the program commgg ttgg E%t r gggpbgﬁspiagg Vq\#harcgggt qh qjl.b]{sé}rgegjaék

coded in accordance wt : ropose soneti nmes d one
data set A ang&esonderiest¥aek hép sasted HiRevidhe eRigadD of BB dmakn

copi ed by; gony¥eatkoR@ i £\WedpHUHdd Cah efligiBans Wrld t3RY atRe absbaR! €

data set. By attenpti Q%Ira nunher ogg%[%cesse to the rel evant sector, the

programwi || PHBReEE e Ysi6ade ieRees)s qf,Fhig SR r eTafkays

the sanme) thatrkhaidfekent frempyhost bliieyher masanetragks A and sonetines B,

that the disk is an octigi.nal,. The fit .of .this design of .disk is.that it
P 1< %

is compatible with al A& &% satslsﬁg rtehaedé) BT CRET K&t t hout
even needi ng govenditby a Heiacksoif wehe speondavy tbeckernd Ito téeblock
al ternat i ye ?B?O%H%”hagfn F?Eér’él@,s, Whed'dc BB tz‘(}?‘a iRfK PR et I POGLEEES aS
being the main track and information I's regarded as befng wittén on
secondary 2tBaFEghigoaddxess (pabRs Yead,  acerydingeter 4die penryent

regarded for @Féﬁ‘ﬁt@oﬂs Jfepr&sdtd NJaa faget Wedrh aidl ealkriedd Gt by
containing a blo

k with a ess A such that, this sector should be |.ocated
o et ack Benatnflrher RIS AuREREr o PR% ¢ ish 36X, Bed e, cerRt Roon
noved and as fior lexiangplien byt scowti trag phaceratke dirsiexsesinafolbawedy
system W'%d tBShEEBig %3:_' fortd LAELLCYHRY fé‘iévér‘?@?BEchrP'i&V' ate
this probl'em “tThe 1'nventi on makes provjsion in various nei ghbouring tracks
to wite infofghersadio Thekifapt (Podssioningo #pddteh&onsdresent

exampl e, the blawkrPPosidiiiciing,t hes addnass Acaned sswchattathaM .t hriidg s
address, an infor éioen i &m ac}( ii(rj;cdi_% tin hgt in ;.Lun'i) ofx3 tracks be nade
t owar ds the olit&i d8°of ’f%]te Wk od i %‘3 tﬁé’ gar e8RIAAL hBXEPREAR P al so |
enough around the address n to reach the most probable
25 landing area of the reading system.
However, since an address n is located both on
the secondary track and on the main track according to
whether during the search the disk reading head moves
from the centre of the disk to the periphery or vice
30 versa, it will first find either the address n of the
secondary track, or the address n of the main track.
The reading system can therefore be programmed in such
a way that in the search for types of addresses which
exist twice in the disk, two searches are made: one
35 search with a movement of the reading head from the
centre of the disk towards the periphery and one search
from the periphery of the disk towards the centre.
Thus, the two addresses n will necessarily be reached



15 contains the address A and an information itema2 indicating that a junp
~of 2 tracks be nade towards the outside of the disk; ... the track Psn+2
contains the address A and an information item a5 indicating thgqsglgf uzﬁ
2 tracks be made towards the inside of the 20 disk. Therefore, 28 o]
-the invention, the information itens al; B2 ... a5 contain positioning

i nformation giy . Patqhe t : I L t nt,to be
read. This in ?rdq n%tlt gﬁl lﬁyﬂ%eﬁ?lgﬁgﬁg% 1? lgegﬁéghaﬁ%etc%é% o?%‘??gﬁaaét
opposed to 25 tYhegecaddreEsesati on. In the description of Figure 5a, the
track Pp was regardeda@sthRirnOnatABAN 186K ik idies otiker fehagks agne
secondary tracks. It is also possible to regard all the tracks as being

mai n tracks. BRAePSeRddt Of rde3madysitdiGhs HRAS P i R uRRea RaythRBt t he
t(rjgcks cong ai ﬁ@ﬁlz iaAu@réé@gnenqwém : ,SSir’é_gdan]E;ra@ﬂSeCQI&Ic’?::e!BéWgnﬁibkﬁEg_thbtE ;
addresses such as conprises infornmati or_controlling ther in ead,
such as the affB#& itrﬁachga? T ﬁ??sﬁg,%o. .Ota’edSa.r% P %qg 'bké%c?gageigge
operation of sucHm thik wapprifi thea secgedamyrberack tirsackheegnmgbéess in
accordance w he. | nv. oo . ecihfied above, i i ssar

obtain infor rrté?'la%ln%%eouf&%g%%ﬁggsgp%heo%%@ di Is)le:il;lnélo%rc{'gércs’%‘%z % éEB 2002
- to to accegdet heecandanyt irackharndat oér vy beain edammckonwadlarka of
the disk %@ ordekhka . access the information. The latter may be present on
an area of the disk, for exanple in a coded manner. This infornmation may

al so be 5 di spersed ovee t FeaHAE ALt nB2EBdi ARed FeePndarvpt FEaFkE8evi ce
of the Corrpacgoafs%lssﬁagda byBachpbiaxangieh Uses kNS rfe?’retdé@lt(‘e‘mriﬁ
positioning of, .the readi ead,.and_el ectrgmechani cal and/ or el ectroopti cal
neans for tra I%ﬁhlﬁe&ngaf g?’ Fﬁnﬁﬁgg 8% E’Scagsg??%gfa@'t he exact positioning
of the readi ng spot ohetheusr agsuwegnthatt athe ar eqilveMhgroisaar ahi magifor

| nf ormation 08 Lag dpgli N iAREORUR Sl G dIRETE] i NErRLEKAHR |
sent by the coarse opération to an area conprising a |arge_15 nunber  of
track fractiofs.seeondampbt tFask) bl A aPEdPaiel yeach apasitigud aghesytemi on of
the pick-up ogitile diedl @it otther bred, sife,tragk ROMYHe I e6EREr
cont ai ns user |nfonnat|9n and al so po tlonlag I nfaormati on %|V|n% ihe pat h
(for exanpl e ERPERAMBYEPLIEF 2PYTETK | TfFs BRATt RIS r et i RAFTFOPL3Bachi ng
t he i nformati geometiryedvidl oimduce mar erdnidwk sejjembasioncdierdvaraartlye Thi s

i nformati a pat h4t.0 . f o] | .5 S 1LEd 0. th

reread. A%gor%%%éfbggé ?%a%g%%%%g ﬁhﬂ@%??ofﬁ%cggégggggggg ﬁ%?égggﬁgi% it
possi bl e to t makesbakk pesaibdapiter ecohbpinf thige Hrandomhe geiometryt epf

towards the ilbisel brcepyi BgaPEmEhenCeRteRhskeN the other hand, access to
an itemof information of interes user on.the disk in 30 accordance

tq.th
Wth the innovation i$RePFEEFeEC AiPif s HERHRANAS, Ryt 1B $HeMaccess
time in a convantpasingli ske Hranahgsyipt of idi sis t kasgf ote® salee ithe

0055 1< 48,458 o0l 06 BBt Ceuthnll Shle? 8 PhGRL
branches as long as the latter are close together.

If it is decided to intervene in a fine manner
in the operation of the reader, it 1is possible to
introduce a slight bias into the tracking actuator with

30 each pass in one direction and in the other
successively so as to aid orientation onto one branch
or the other.

In any event, an almost certain way of reading
the two addresses n situated on the secondary track and

35 on the main track is to read the data situated at these
addresses several times, record them and compare them.
If it is observed that different data have been read at
two addresses n, it may be deduced from this that the

secondary track and the main track have been read.



It does not involve any "dongle" type key, nor code, nor interaction
between the supplier and the custoner. (" V The reading of such8aFBBsX)0Ps
conpatible with the nmechani cal optical and electrical operation of CD. RAdM
readers, it may on the other hand be necessary to nodify the software
-operation (drivery. 2 8 FEB 2002 - 12 @AIM5 1. Information recording

di sk conprising a nai Bi Egﬁkdl 'E%elt r(_aﬂ,f r‘gﬁn dggwl Bed eg%p raI dranpeéhl n the
nment

5 formof a spiral conprisi Ity o Seg Nost®concent ric
turns, characreadied i oft hat th@aqidryral hrackck wbospr i saeiadmem nor e

interrupti O”Saéﬁgégé ghaggsioefcstu %sgh‘é't”%xlkxﬁe Otﬁeemaam&sc&econdary

tracks and in that t dresses of the bl ocks and/or 10 sectors are not
arranged sequenti al | yTBhSacapRgie repersenteg) by EéﬁBFGl Ag to Claim 1,

characteriged in thatypthe gat Q,{gém,té oRnhagndier Q@wego@‘altll,},r Nagi geski se to
one or nore secondary tracks. 15 3. Dis accord| n I m

char act eri zedSPRPPREE tWe m&sted a%lkl t he %eE‘B%HaFF‘F Ga1Hies Lk
conpri se i nf opABt reRroInitidird f6rt RecampIR: anghe abo&eagobu@f dd@réeésks 4.
Di sk accordi ng to Clgi m_1,. ct}a_gactgrlzed i n % . é 0 "\N:ﬁ ane a:gjtrgu ar
sector, the ndFgRbBurPndthrack¥HtR ?ef&ﬁ&g y tf" REZEMe Ot §
secondary traté nedtiaietd.nfthernsecondsdryDishchccardieg ttdla)rmddnteﬁ@s';ns 3

and 4, chgy ac%foﬂpzﬁghg b tnwgi-pfcﬂll %(acg’]e%t ey Oéh‘;@eth l%’k or sec or

positioning in mat | on It possible to access
nmoved with regge@@n@he@’é mtmerpl%\le@ &Wot hee It GSGGEESRH%C@tfr iy to

Caiml, Charﬁ&iﬁrt%ﬁéklanéﬂsdehéf@ngﬁéﬁlﬁéstHﬁ85b698$36mﬂ'dEJéhé'ng 30
i ncorporating_a se &’Fadntur i n which a bl othV\n\ﬁh‘ a specified address

(A) is locat efead t H8€8ai & T&F | SSS§%S§| at®d an

i nf or mati on |aaﬂré@se§onmha Itﬁgcn dj ks eaﬁengzﬂmﬂ:te?rldﬂw aEcaigk ng to
Clai'm 6, ctertl__zeg f(a p05|t|o mgllnforr%atlon Lt emass ciated
with an a dre Yo peC|ef|e bréék of B8t A’ coit & nEF2 ﬁ 3 ynent
of track conpbleeksan itedimedi ofsr apﬂq;mttedqg tﬂtee flmdaeandflotrr accdesrse

separating the,3aifhse@TeMa1%fcarry the signature of the two jumps
required to recover all the blocks.
The disk of the invention makes it possible to
20 introduce a randomness when reading data on a disk
recorded in accordance with the invention. For example,
any reader on the market, when the program commands it
to read the particular sector of the disk coded in
accordance with the method proposed, will sometimes
25 read one data set A and sometimes another set B.
However, this CD or DVD disk, copied by
conventional, even sophisticated, means will contain a
single data set. By attempting a number of accesses to
the relevant sector, the program will then be able to
30 determine, if the data reread are always the same, that
the disk 1is a copy; if they are sometimes A and
sometimes B, that the disk is an original.
The benefit of this design of disk is that it
is compatible with all the existing CD-ROM readers on
35 the market without even needing to modify their
software operation (Driver).
In the alternative embodiment of Figures 5a and
5b the track Pp is regarded as being the main track and
information is regarded as being written on secondary



.2 BF EB2002 - - 13 track fromthe segnent of track in which tnﬁﬁaﬁf:dB
-specified block or sector is localized. 8 Disk according to d ai 2002
characterized in that the positioning information itemis a track junp 5
information itemmaking it possible to instruct the disk reading head to
-move. 9. Disk according to one of Caims92-and 3, characterized in that it

conprises a sgﬁggggrig hnf OpORt i @Rt B:%i&hkqurﬂ ;e ]'I‘%| i tcgeft&l ion 10

track. 10. Di Sk accord ihg to S aim aracteri z the secondary
track i s shor&erreharsenbingi A segtler pr B MHoskdorafih@s cca@ M ing

characterized;i B1dckS WhiR@l ddegcaddid | onah Eﬁé‘@kth§s| igalrdt GHRA B track

by a "Y"- shaped switchpoint. 12. Di sk _ accqrdi ng‘]k Claime, characterized

in that the séesaBadyofr dhe coFrak n®sdi-f Bdrsh A nebPHAei Shemesorendie of t he
main traclk 2Pedd3rd&Hisksataridigitbéén Gnévad 7 anahaisichet | Betngn ihattd he

addr ess of th start of the second track h t he sane address as .a bl ock
o the i n ti99kealaPIacE: SLhe: SIAK D EPEPALo FaAMIILL BYPLER Mikhat tho
secondary tratkehaﬁoﬁel enagthnd:apablharoﬁ)neeﬁﬁleeyngutﬁmxrs oéetberspl'n’cal of
the track. 15 c in [ eriz t b

addr esses of ?%Pegk ggs% gat%lt %fﬁ’emgzlgonﬂwe%{ rcgtﬂckﬁg%(egdlé}faoé'rleﬁtm}rom
those of the bmirvarins 3I@ighbduriichctyrgksg to Graite 9, inflonmedtiom zed in
that the jqd drﬁéﬁfﬁgoitt pesg%qeswaéﬁﬂh Ohd hsﬁaféggdgryﬁo&afééa%weespond

t o unused addr esses he nmain track accor aim 1
char act eri zedthe é?ifat%t Pghe %W%Qsac!éhﬁs 39dxegs f &r n'F‘B aﬁ%ﬁﬂqlélte‘i he

pi :CE of moseltha%tas Za&d@féébl etam 5ﬂﬁ8rﬁiaﬁ\@dna$.tttéh EéQVlﬁﬁiléf:Salt&rPr@e

pitch in the grea intended Lo_conta sec r.ac rocess
for reading aaﬁ?gklﬁcéﬂ?‘al ﬂé {308 }(ﬁlg g gf’é T8y the t%ﬁ‘t sigdesAfsion is
made to sear cthéordizk atdr €dsid ehestaddreand hAen tie sewakdaPy2trado and on
the ‘mai n i aCJéoRé’?f{x%e%J{ %J:.Jers}t ﬁasﬁﬁ bé{ oM AGrmad 1160 " SR fead

fromthe centre 0 A owar e peri p ery and a secon searc by
nmovi ng t he rebadhgahieg thetn ahduper igfhet yExantes deet Madeesomwards the di sk.

19. Readi ng psREssde a‘éffor@hélgdtl‘éka al.mehd ehadrRCipyn2edcbAchigs. theing a
first step, a gsearch is_1Q nade f t he addressnéjsn éd&gﬁu at ed %tr; a turn of

the main trackddresst Ad2R8t RBerit "éﬁfdrcg’ss“ﬁ“%l ErBIofPBRe &di sk,
t hen a searchjuspmade 2ortraoksaddeeasade tbeardsritige aisedded sf eghea

search is mdg; Lor thAg.aderessS (LHobrHihdA! &% OtRet UiRvRLL DS, ™ithe
information items al, a2, .. a5 contain positioning
information giving the path to be followed so as to
find the segment to be read. This information may be
likened to "mechanical" information as opposed to

25 logical information.

In the description of Figure 5a, the track Pp
was regarded as being a main track and the other tracks
as secondary tracks. It is also possible to regard all
the tracks as being main tracks. In any event, the

30 system is devised in such a way that the tracks
contained in a ring encompassing a track containing a
block with addresses such as A comprises information
for controlling the reading head, such as the above
information al, a2, .. a5.

35 We shall describe the operation of such a disk
comprising a large number of track segments, in
accordance with the invention:

As specified above, it is necessary to obtain
information about the topography of the disk in order



.15 track | ocated between the address n and the periphery of the di g’FEl@&UUZ
“then the search is nade for the address n. 20. Process for readi n(‘;S dt
‘according to claim 18, characterized in that several reads are perfornmed on
20 the data situated at addresses (n) |located on the secondary track and on
-the main track and in that the data read@re recorded until the reading of

different datg,iscdet8ctRd. iREorRaOsEaS TRE 18RHLRIMAYIINEK REGQI Ngh t O

claim 18, 25 characterized in that, with the seconda% track being
connect ed to ¥MedFeR Pf r8RR Bish iR PEARSI AP, 2CRESSe &dhend HOIIMAEiGRrde to

track in suchrige Wayteért malatUprddert fohShnSkaea f eohat dalki, oy ls one
armof the switchpoint and then, in a seignd stﬁg og:i.ent ation _30 towards
the other arnf¥A™R i ? cFRdFHhtmanser - pLRiS, AnfRAFF 4P1, By AT RSk

accordi ngst o dlsperrded fover hthé hEedAtilon mddifiedraress according to

C aim 18, characterizgd in, that i ' to-optigal t d
pl aced i h the path o 38t56R4i Hp YR oFnaily 2 FERRRSE B aE " sed R by
two acoustic wavesfat ekémplenuskseqesms efox fthef 2pairges poisidiwmimgs to
produce at |egst {yo "g_@ahah d Wedd N%hifanE] elt Bohb héﬁQ%ﬁg/ED'aﬁdé%ISHEET

~s 23. Read head according to Claim 22, characterized in t sald
transducer megkEeCtrOgIskIdl e MRARF | t EORt FEASkiRgo pBAal Eorr | FFRIRd on

tracks. NgDl R ERIGHESIsu Y. théVexadt AbodifidhEnd HF. MNeATealSndNepdty Al Q)
YT hk on the track segment to be read.

When searching for information on the disk in
accordance with the invention, the pick-up is sent by
the coarse operation to an area comprising a large

15 number of track fractions. It 1is not possible
accurately to ascertain the position of the pick-up on
the disk; on the other hand, the track segment reread
contains user information and also positioning
information giving the path (for example the number of

20 track Jjumps and their direction) for reaching the
information carried on one or more track segments
located nearby. This information about the path to be
followed is specific to the segment reread.
Accordingly, a reasonable number of accesses does not

25 make it possible to trace back to a complete map of the
disk, the first step towards the illicit copying of the
contents.

On the other hand, access to an item of
information of interest to the user on the disk in

30 accordance with the innovation is effected in a time
substantially equal to the access time in a
conventional disk.

This design of disk therefore makes it possible
to identify an original disk and a disk copied by a

35 pirate, even equipped with considerable means.

It does not involve any "dongle" type key, nor

code, nor interaction between the supplier and the

customer.
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([(h(n(2)b))| h84f! track comprises one or more interruptions and/or
changes of turn giving rise to one or more secondary
tracks and in that the addresses of the blocks and/or

10 sectors are not arranged sequentially on a single
track.

2. Disk according to Claim 1, characterized in
that the interruptions and/or changes of turn give rise
to one or more secondary tracks.

15 3. Disk according to Claim 1, characterized in
that the main track and the secondary track or tracks
comprise information situated in the same angular
sector of the disk.

4. Disk according to Claim 1, characterized 1in

20 that in the same angular sector, the neighbouring
tracks of a secondary track as well as this secondary
track contain information.

5. Disk according to one of Claims 3 and 4,
characterized in that specified sectors of the track

25 contain positioning information making it possible to
access a block or sector moved with respect to its
normal place on the disk.

6. Disk according to Claim 1, characterized in
that the segments of turns constituting a ring

30 1incorporating a segment of turn in which a block with a
specified address (A) is located each contain the said
address with which is associated an information item
for controlling a disk reading head.

7. Disk according to Claim 6, characterized in

35 that a positioning information item associated with an
address of a specified block or sector and contained in
a segment of track comprises an indication representing

the number of tracks separating the said segment of
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& () - 6&YI0%K {)racrerized in that it comprises a secondary

information track parallel to the main information

10 track.

10. Disk according to Claim 9, characterized in
that the secondary track is shorter than the main
track.

11. Disk according to Claim 9, characterized in

15 that the additional track is linked to the main track
by a "Y"-shaped switchpoint.

12. Disk according to Claim 8, characterized in
that the secondary track contains different information
from that of the main track.

20 13. Disk according to Claim 7, characterized in
that the address of the start of the secondary track
has the same address as a block of the main track.

14, Disk according to Claim 9, characterized in
that the secondary track has a length less than one

25 revolution of the spiral of the track.

15. Disk according to Claim 9, characterized in
that the addresses of the data situated on the
secondary track are different from those of the main
track.

30 1s. Disk according to Claim 9, characterized in
that the addresses of the data situated on the
secondary track correspond to unused addresses on the
main track.

17. Disk according to Claim 1, characterized in

35 that the main track is in the form of a spiral, the
pitch of whose tracks is variable in such a way as to
provide a larger pitch in the area intended to contain

a secondary track.
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}d~dde enﬂ%ﬁéin track situated between the address n and the

centre of the disk, then a search is made for the
address n, then during a second step, a search is made
for the address (n+i) situated on a turn of the main
15 track located between the address n and the periphery
of the disk, and then the search is made for the
address n.
20. Process for reading a disk according to claim 18,
characterized in that several reads are performed on
20 the data situated at addresses (n) located on the
secondary track and on the main track and in that the
data read are recorded until the reading of different
data is detected.
21. Process for reading a disk according to claim 18,
25 characterized in that, with the secondary track being
connected to the main track by a switchpoint, the
reading head is made to track in such a way as to
favour, in a first step, orientation towards one arm of
the switchpoint and then, in a second step, orientation
30 towards the other arm of the switchpoint..
22. Reading head for recording disk according to claim
1, for the implementation of the process according to
Claim 18, characterized in that it comprises an
acousto-optical transducer placed in the path of a
35 reading beam, the transducer being excited by two
acoustic waves at different frequencies (f1, £2) in
such a way as to produce at least two modulated writing

beams.
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least two parallel intormation tracks.
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