; e3e~0~,,-d. ($/ 6061 0TOci - PROCESS AND DEVI CE FOR THE MASTERI NG OF AN

OPTI CAL DI SK PROTECTED AGAI NST COPYI NG AND OPTI CAL DI SK P NST
_-COPYING 5 The present invention pertains to a mastering pwmm vice

for the manufacture of an optical disk protected against copyrn of t he
type conprising a main spiral track and at | east one secondary track nest ed

bet ween | OO%da‘Eédrw'ﬂt\ﬁxuclﬁowbﬂaommnan@dﬁ s opTeneH priskchni ques

have been devel o I articul ar the last _few years, for reventr ng
the i lTegal cBRGFRGTER AERFIEF GORRINe B SETHEAL, HERK ChraTEe

consists in witing an anti - COPYAGCAINSTOCOEYING code at a predeterm ned

pl ace on the disk, during its manufacture. This predeterm ned place is such
t hat numerous copyi ng techni ques cannot reproduce this place on the disk.
Reader s ar eThedersssas t invepetondpsksa2Bshad ng maspestiogt immaozxde at t he

Lo Bl ace 0BGl cet ede. M OtrliAle A IBYT CanITAGS: OLa OUdiE SO 25

to read all a of di sk” can copy t e dis Ing 1ts protection
code, and t psotecegdl %@@yn%tbt Fopdngs eRéctile sityitlear ceBPYheingi ¢ nal

di sk. 25 Othgtn reé?lfé(f' Y 2hi ghigcaked faani gues Qa\fen@eep concgi ved for
rerredyr ng the unauthorized copying praoblenms, Mst of theminvolve the use

of a "si gnaPge&edoPainasn i LoPhr Pikt @ie t a1 R SFacthialdmfOcSHshst® of a 30
vari atiopm oal@wtar n paraneters of burning on the disk, such as shape of
the marks (depth, width, Iength), introduction of an asymetry of the

mar ks, wobul ation of the track at particular frequencies, etc. These

vari ati ons taumetriotust e:etdimisl'uﬁmthmeetbebn sexedbpedf orimBarnd @amwt be

reproduced fiy stagdardourifar s wuigh, as £ RopLhLELIngHOEN el 1dqd ®

necessary that e disk rea er etect t varil ati ons and |s I'S not
general |y peseving if rortberfr dipkadeOse Rf athansisplents Qfettﬁtﬁan makes it

possi blfstoc%eatsesarm QOS] P 08N ant12co)_69!'LH§ paprlleieh ReIdeg Jead with
di fferent val ues t he dj sk |s pl ayed ﬁera fimes i.n successi on on

standard re&derkr® ’Ae’Eﬂ”fI?"e enP f"é’@hnr?ﬂre EBfsi X5Kn d8RFBBFat ety damagi ng
or destroyi mgnuF@etude.SeThaks pf:etibéeﬁmh.gedal pﬁaek wheseswackdr esssets can be

encrypt ed sQ as to construct Qod e | r nt t he

| atter. weVer T 3 8gr CSRYANR & ct%flr-‘r Z;u[e%pg:tao tec quéeﬂqsés( %a’r{] pl%g]r'rtﬁo
requires th@tn t tiee usléskof Rémsdefiskabe amﬁdeensoc@tSedttby rgieote drskess
compl ©x GCCGSS, SGide e S SR Wbkt BEVEHED LIBHOWIGRAS Hoded 0 oblal n

access to the content his cue often has, to be requested from
an entitlendit it AOVGPusSTHha & e"’é'h’nr%)’elqehé?aé%r% PP EPRBS APt &9 abl e

constrai nt s.yedrot kan dirawbagktal s@chaneghsers @énr e@@gyi Ztig daeged parts

is that it rrak 0S beto i.de on as uant dat a, which
t herefore may' éléi preEFn@&% cn:tlodlr ﬁf%éet’he Do yqloef %%Eggo tvvarpé) Anot her
dr awback i s ditatinelde 120 emaictilyg sofnidach teatke byigtinadt digkly within the
scope ojgcomercial disk witers, the only obstacle to the recopying of the
di sks be| ng that the software f or controlling these witers is unsuitable
for the man&fdeent réflasivelvar ROPhépEdFated ohpsbnaEdes A Bavepdrestati on of

one of the idg®ei®fecontssl &%@a@rlag( atthde hewelthokriblea usesppigessor or
of the internal software of |teé% woul.d however be, |nsuff|cr ent to

recopy thes@TRRLems .| M e Hdte (4 i Ny Y di sk may

ultimately Qﬁmmpﬁcnﬂldfﬁmprlnt on the disk. This may consist of a
30 variation of certain parameters of burning on the disk,
such as shape of the marks (depth, width, length),
introduction of an asymmetry of the marks, wobulation

of the track at particular frequencies, etc. These
variations constitute the signature to be searched for

35 and cannot be reproduced by standard writers such as
CD-R writers. However, it is necessary that the disk
readers detect these variations and this 1is not
generally possible with standard readers. A variant of
this method makes it possible to create ambiguous code
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30 outright om ssion of certain sectors. To attenpt to remedy certain of
t hese drawbacks and strengthen the security of anti-pirating systens with
-hi dden codes, techni ques have been devel oped based on 35 an interrupted
spiral or on separate zones between which the data are distributed in such
a way as to prohibit continuous recording of executable data. Such

techni ques %iédsh% 4fle ¢ JH 3bd iy eré'ﬁt{vQEhi Bi428%LhY valuds Qfhdde

information on th i sonet 1 nes the use of nonstandard readers. A
seeni ngly nbhe p@bﬁ*sﬁ@ rﬂilﬂ)éa%a§ebf@€ﬁlouFPmﬁ§d by SSPFeRTRH PRy £Mi sk
conprising ateglkrauedsasesn spiral or track between whose turns is

i nterposed a secondary spiral piece, the standard pitch or spacing of the
tracks of a conventional optical disk being retained. A nethod of

aut hent ixat Aodltfﬁemen@nsie&mliqlme" ooty IHta ngi' de]l itbeer sseelondiamacipig al  onl'y
by verifying_th [ n ec i [ cogdes which
are not Ioc%ﬁ"e oh lﬁg Irﬁil %% é}I—|0%\/?/('a:(%gbprts % chgechﬁggégﬁgtl)esdjln

ef ficientl ywhake taldglrrmemfcamebﬁajeoprbr@m@ﬁ tscofanppoyiong tauzdne which i s

not easily ELeREOAYEOLe hYng 1onat ardaid Wi ier. oHig AFHHéC s dave

recently proposed to rene y t hese drawbacks and to nake the nost of the

benefit of HRUSHRKst @ncFPAGKENCE FHAé RS HakESCIRIEBSsilS &haf 20
elimnate copverRiquditals GoRM NtheM d¥et hefaiHeoiskandardhtmdrdteicatdyy Vvirtue
of the recognl tion of thg phyS| cal, presence of aﬁ% 11gsaqot ecti.on zone.
Thi s parti cHVaPl JOBEnEF AR SORR D SN AEEages dhods Wi

prot ect ed apawvestteopyitrgdaket hest ypekepnprd sohgaﬁnccuudernmuwsmhal mai n

track, di spgégg Qyer .t lee?eﬁé’ e "Ffﬁf uI rtft__%tn | ﬁqs)l})%l ¢ %%ts%t ors of

whi ch have addré&sses or substantl y sequen IS track,
and at | easfrome 80 entdhiamentr sdiatien.edTes weeshsdcues sihardfsos of t he

mai n track [Rosuel aaMeYeliabldheRaGiNG S, tRaokaeps &eambaSkt hee same
over substantially the whole of the disk, sectors of the, secondary track

and the cor Fé‘§5‘oﬁ‘éﬁﬂ§’%€ec?5r LEFOTHE 1Y aC¥RRIPAr PGSt hieS m&PAT35 % rack i n
a given radmalkeél reet ippssiedrd ngot hﬁ@@rrenagdraesmnln guehtatwaypf@s to
formtwo part,cEﬁl snubsljltatlal { he sane S|ze aprotectl r&zrﬂ:e -

% Re

ere e 1ncor
To i npl enen SFoces s For BT elfon 2 agal s copyl n PrR%S U % di sk

readi ng of the ﬂam_uiypa:rﬁ stlot $hét\paneecﬁnonhznnérawaacar asccnhaa:t ithiee with
st andar gk r egdet§ S JPCERHAMarkd Pér Ei‘ﬁré'ﬂ@ r%%&ﬂ cthe'S SEPLrs W th

et
the sane address On the malin track e secon ary track; this can be
done by makihg IHENS R EéﬁkoMﬁJeFetrrSacktP%nﬁnlyA Qb3Eacie t §Oi haen

encount er edr'e@obgiﬁéctoﬁf tHe eQskectbeeadi nthad tthe cebtesrpadi g sect or
e

nth i r
on the assoc %ttrol 1%%k p%{esel n gartl cul ar_ when

iters 1s unsuitable for the
management of such marks, errors or omissions. A
25 modification of one of the items of control software
(at the level of the user processor or of the internal
software of the writer) would however be insufficient
to recopy these disks. It may be noted here that the
damaging of the disk may ultimately consist in the

30 outright omission of certain sectors.

To attempt to remedy certain of these drawbacks and
strengthen the security of anti-pirating systems with
hidden codes, techniques have been developed based on
35 an interrupted spiral or on separate zones between
which the data are distributed in such a way as to
prohibit continuous recording of executable data. Such
techniques may, however, entail a reduction in density



10 the junp is obtained by requesting reading of a sector preceding the
sector currently read. Specifically, after the junp, certain conventional
_.readers need a certain tine, hence passage over a certain nunber of

successive sectors, to readjust thenselyes (focusing, 15 acquisition of an
address read, etc.). Mreover, if the sectors with the sane address on the
mein track and dfe SECOREA o TASKeRE CA0RROSK B oRRe iARAt hale GRS t@ N
readers may be disturbed. These difficulties may be manifested by the fact
that reader SORSERNASEGHFEREETS0 j unps wi t hout nmanaging to read the ot her
track. To renedy this dramback it is proposed that a shift of k sectors
bet ween the _sectors i ke address of the t tracks_be rod ed into
t he protectﬁof%ﬁﬂﬁpg n Q%rgugﬁoglﬁéﬁgtﬁﬁu S ffnrea eﬁ?%xﬂlyby
successive jpupddisgc eeskfsl |gompedcsione santbrithiensare medidr esxsioml bat h of the
two tracks.  [he mﬂ&%&éﬂr%ﬁésé“‘éﬁrﬁsd'fé ’1%%%5@ dedfS a2 S0 S?P&é{' cation
of the known nas to |ncorporate Yerein
t he p055|b|B@nm@é oplpcedudﬂng @@@Dﬁ@rﬁplPatchndﬂprémémémm nedl sthets
bet ween t he ;sechar $50fy té&&éegot&?aqk%p@i%aﬂcccﬂsd& We iRy arddd Slegspect of

the invention, there is th re provided a nasterjng process for an
optical di sRSsheCe@fe Ruantsicatdii i IMSISe FONPFESPIRLELRBNt i nuous
spiral @i nt&area%ccdid%aqs@bpmex bhBy eBYi Kerisoting pavd ;megeh&;éilsk and the
sectors of which tha resses rdered s(gbstag{.i é se uentl ally
al ong this PR, 1§ndlanFé5¥f’n3n O eBONGEFT t FACRS ndHS&d baFfe

successi ve lloapsedf drhehwmimmitr aodadkn sHmﬁE\eezwaytmtEttQszcpamdrge@f t he

| oops remnai qgﬁi b n |y £h I f sectors
of the secon@l?farﬁélac %‘; ﬁ%ﬁ%‘o??gsygﬁ% nogf sg}ét&{;?‘a o? %i&nt part
of the mai nempdoWing @ giees vadfhl 18 pest ﬁ@ﬁ%é’arﬁ%%@&rﬁb dresses in
such a yay ag s=fQf MdiweParts of substantially the sane size of a 10
protection zone, in which the mastering is performed with the aid of a

bur ni ng beam source receiving the encoded information for burning froma
formatter dqxﬂeceAppm@bm@cnasebede@rm@r astepozed ko tfwtedyt thapeises the
steps of: PrOV|d|n he infar n o] h d ormatter
to two outp f’FE%&E%t %Igode Sﬁgf?%g % n%gr%% |8%g g@%e q{Jrﬁttléonto t he
mai n track a&xistemdenfof nwuiain 2o Zlmlebuwmcbnmhel% secoeg@ipler akk; 20
Cont i nugys| . 1apRlnk 0 iR ddt YAl 'eawlqlgb%béﬂ NhOY Q1 the SBhAGAEACK tO

said source; Instructing, at a predetérmned |nstant before the chosen

start of thaRidEma d%)r‘tVth’tlﬁe%c%aF?ch%ékloﬁn°§c€é?eer%]{1¥%hc%¥ the 25

di spl acenentgrddentdl &S QUIGR -Faras grot@etfilcemzang.ven initial track spacing
to doubl e spacing by way of an accel eration zone; Applying said information
to be burnt onto the secondary track to said source with a shift of k 30

sectors wit IThies pamtr ticculeer lpur rbemgefcidile st@iitismrt cenwisadwes paan of t he

prot ecthgn 008 B ¢ b iR Bebtaekeathess: ol S AR predeizer haed: ghoebr aic

nunber ; Ins cti'ng, at a etermn i nstant "after e e of the
useful part qqmnrri@moﬁdamnﬁawu% R br MGien sracke dispPagedents in

sai d source SRATHE & froMSsaifl doutbl eospaes nNgi e &addehai sbatospaci ng by
way of a deceleratloqlzo e;':'Lve addresses ordered substantially
sequentially along this track, and at 1least one
30 secondary track nested between successive loops of the
main track in such a way that the spacing of the loops
remains the same over substantially the whole of the
disk, sectors of the secondary track and the
corresponding sectors of the adjacent part of the main
35 track in a given radial direction bearing the same
addresses in such a way as to form two parts of

substantially the same size of a protection zone.



- 6 One of the problens that arises during nmastering operations for the
manuf acture of such a disk is that the instructing of a beam source for
_burning two tracks 5 in parallel does not allow determ nistic control of
the start and end of zone addresses wi th two tracks. There is thus a risk
of finishing up either with "holes" where the main track is at a spacing

doubl e the %a'm@rl%m%mtr %eswa&swftdp;gra{&éf&w&r%ﬁ a&dpyhdei ng

present (latter begins too |ate or end of double spacing of the main track
occurs too With afeeh theddsl of red@inecsfdathet rEER) RAT LS afmithel

overw itingpebtibeibhacksnel tdiatsecardardorgackoleegiwisti 00stsHadawd if the
mai n track re\églrts to its standard spaci ng t,00 .15 s&gn. To renedy this, the
i nventi on n&€8ESEFoviEi FREEOSTRTY | atd akd sl t FE€usBPRTP4r i°%f t he
secondary t sackoly mdmds thie lsamef idddredsoravattiion ndiat tweackherkd tphayed on
to avoid "hqgles" .an verw it | S, LN u c Jnf J tion
requires, dlfre’l%r?éldr%: t%rr:%r?\g'opﬂeﬂr]lgsti%-%é,.béepgjggy%gn?ngg{lzdg?it{o}# o%égtc%lngct ual
posi tion of perdoawca erzadioniamng. dac@ifArndRy25 s7dmen agricowrkeeFel ng to
the inventiqp, JtneQu NG H aBb;?QHEEer'eﬁdriR%r frorendless sresbonarmyli fied to

provide information for synchronization on the actual start_of the
accel er at i 0FeSA@TIOFe IR FFPUAGHES BRe R ngt? Pt FetaBspe® of the

inventi oy, ey ek a SoopESVhE@dba FaghestRggPreedsaiga® MhVeector
characterized in that B:a_‘further nor e co%fes t he, st eps off. Apgléyi ng
start infil PHEFEGHRS i &% o S8 PSoFEEF FE For RN ngg%?ﬁ]o 1% secondary
track up todflverstangé ofumg,s aeetalinpacotnvénviohhk erehddHrsa heedt a
predet erm n i_meout. jnte |, af i d rt, o erati zZope
synchr oni Zat%I%Ortl"l:ai n (L;élrrl{é% oh?éﬁce %ﬁ%goglﬁg ianf{:??eigﬁ OP%&ar![b%(r)}_n ?f(; sai d
source for Iswosiassiye oSeheoxBcof@ar yeadaekt f themsiedvesd bforesingef ul

part, upsto Jheiendieh dSeePidieadetalda nestd i neQidrédisF valf afher said 5
start of deceleration zone synchronjzation informatjon. The Sucti” ect of the
i nventi on | $OAtEF Sy Wi dlh GRS iSRRI e R t HerEh R piidtess. 10
The inventi gecingariel areck 0 afe Oipmsdi wh S korps Ot @b Elitengai det tadpyi ng of
the type conprising a_continuQus spiral in track,. di-sposed_qver. t he
entire usef gl%aﬁiﬁrtsgo?‘aYh}%i Lséi%s%ﬁ&%ﬁﬁig sgﬁ?%?s dgifé<fv§hcf1lc]‘rs1tplheasvemgéfdrl%esses

manifested by the fact that readers will recommence

20 jumps without managing to read the other track.

To remedy this drawback, it is proposed that a shift of
k sectors between the sectors of like address of the
two tracks be introduced into the protection zone, in

25 such a way that almost all readers can, by successive
jumps, successfully read one and the same address on
both of the two tracks.

The manufacture of such a disk necessitates a
30 modification of the known mastering processes in such a
way as to incorporate therein the possibilities of
producing double spiral and predetermined shifts

between the sectors of the two tracks.

35 According to a first aspect of the invention, there is
therefore provided a mastering process.for an optical
disk protected against copying of the type comprising a
continuous spiral main track, disposed over the entire

useful part of the disk and the sectors of which have



15 ordered substantially sequentially along this track, and at |east one
secondary track nested between successive |loops of the main track in such a
.way that the spacing of the |oops remains the sane over substantially the
whol e of the disk, sectors of the 20 secondary track and the corresponding
sectors of the adjacent part of the main track in a given radial direction

bearing the iR addr @33RS-dd SHSHL htieN B é@qdémém PRI &8y | this

substantially the same size of a protection zone, said bei ng
char act eri z&dack t Rd 23t t heagecPBLs SHCORIFY s’-'eﬁ?@‘ad'b‘?%%%d i heF‘ﬁ%en

protection @ﬁ%@ﬁvﬁﬁlié&% byrathet alavdl ©fakk Sest @hehas NRASUEREL al ong
the main track, k bein predeteanlned al ebralc unber. 30 As indicated

above, it i <HS efSRab fnsER® i APPPE i A\ neP¢ t#%5tart and
end of assewhhfamtiﬂaadkz Ehe iwheelnd | ofi ttiesr eBldsk, alseact}:nsmi d€s the a di sk

as 35 above, in i SSI g omt c h ven
initial spacﬁ%'?ém\qjartyhe %Fral c{' t]f’%e@sot%eets%%fnﬁlhga % ?I o\rlclgftzotr:llgé wth
spaci ng of tavgawEnt t pack dofibl the haaiimi t tahckpatn n@ gn@renhermzs@l ng from
the end of tcﬁxsefo%%e%é@& NEh Osfath% Ry ddAK ZON8uMht A way Gas i Nitial

spacing are pertformnmed respective an acceleration zone and a
decel er at i orFZ okRrm shye Wﬁsbéi%g's%‘?%‘f@}lziédthﬁ fREE tsde’*eus‘é‘? uf part of

the SeCQOdarﬁﬁrétréL{Hﬁ.drﬁ peReedet aﬂﬂléﬁl lowedmBycbHing 39 npelfoiméar mation
starting in t accel era(i)l o? zong g he start of the useful part on the
one hand and" ehBfng? hé& oPHE lﬂgn 4 oRPPHES e AP ¥ us8Ful part

up until thereekder aihbormation 10£dhe bmtatihigon fimdnl be bEbtmatueder st ood

o her el TARATIET | b6, BASCBGNAHAIES WhhiaRECATECAPRAT SRl (it e i d

of the follomnng descrlptl n-an raw ngs where:
figure 1 i s commprssseritha isgrensn dfisnear formof the spiral turns of a

protecteq disk; fi g%@lalha ac@l%t het £ d4hear od eBhes8B4at/ien ofnat RI@t ected
disk wit secondary track; gure 3 shows the representation of flgure 2

20 nodified accordi f§ t8 afPF?‘éFt%peEP oF"PheCPhRBREI oReSPEFEUVERLY is a
representation ill U&bﬂ.s’i{réﬂgngnﬁhberlnmb@hiaﬂ:ﬁbﬁoIt\tﬁdaebyl:)ﬂﬂ‘tet IdSWthlSltth)é 1

figure 5 represents_a.,tim a%f giu%glea J]rgp &%Sterl ng gperatio

according to the |n98ﬁpl &h agran1o an en%odlnent
of a mastering devi tbeaseopdidagyt brabk;i nventl on. 30 Represented in figure

1is a ppeferential cEﬁE%ﬁBugﬁ.gt eahpdydhgk: thd WoheBrRAENcHO0Rs (Obet Urn) of

a spiral track is represente é a segnent stretching fromthe extrene |eft
to the extreme righbusptt REER| § ?emaEPkEﬁP§E tpnaRrtdt 8GU¥SRard the bottom

of the 35 figured sthBeripeidg, Ofat he @rekerwhtited NBidtHRI rBefbrack PA
begins, and the out Si’lde 8;105.23 ds':t-:sakrem(?)rfe ti: IeS ﬁég u flp'?a{rstheséf the
secondary track, an acceleration of the
25 displacements in said source so as to go from a
given initial track spacing to double spacing by
way of an acceleration zone;
e 2Applying said information to be burnt onto the
secondary track to said source with a shift of k
30 sectors with respect to the burning of the start
sector of the part of the protection zone on the
main track, where k 1is any predetermined
algebraic number;
e Instructing, at a predetermined instant after
35 the end of the useful part of the secondary
track, a deceleration of the displacements in
said source so as to go from said double spacing
to said initial spacing by way of a deceleration

zone.



- 9 The main track PAis a continuous spiral track di sposed over the whole
of the useful part of the disk and whose sectors have, in a conventional
.manner, addresses ordered substantially sequentially along this track. A5
secondary track P~ is interposed betwegn_successive |oops of the nain
track, in such a way that the spacing of the track remains, substantially
in all the zones of the disk, constant and equal to the standard spacing
customarily used in conventional optical disks, such as 10 CDO- or DVD ROM
di sks. The P®8- paft Bfe PHORAPER t hbafwo arrigcRs CUngt IRPHSTINF ch the
same addresggerationd foR atfe Us&tufdctitet 8O lstiebks i diskl hed thea

" tecti " ZDP.  Thi i i nf t ti f
protecti on FIFe BRGTHFSEPPbRE el PE-BerREER t A8 T RIaRS SECondary T racks.

An esseriti aineberehiedf dbke prot edilicen desetrménietagnicongmodf athéhghysi cal
structure ofLeLpe Qhioldiel S Shodl tRad¥0siLackectintl drblarentighes it from
a copy with a single track and is based on the s_uccessfrpl reading by a
standard 20iseadus of thesknfady niindahprasam gdthes séhkhaddidd$sés on the

mai n track gpdcphecggcopdany track. Py Vi tue o iRy i oulfld eads under
different conditions and/or of the search on the associated track for a

sector wit hSEaBdaafe SRHFRLs SRAGIRY s¥ithPYeatPBn SEFIRVTY r 4d8°%05 Figure
2 represent peihg @rekedt flgwterl Bayianottws Ihgreapmehiic dforqoudler e the
doubl e spiral is regrgeignt ed.li nea:?lgy. The dis

I

Kk firstl
conti nuous MRAREH R TRAAWE TR gf’ﬁgufﬁatto\?/e(iogg If%e%tralrt{hlseng fom t he

i nside of thé dihek, serpridaxy ettack) t he fingur epumeali pyrefivedtlingt g spiral
PA alone, wip @,.3pg¢ fi‘g TRe( %%%%%d%é%“ é&'a%k' ek ndhitdd isyoy Handardi zed
spacing, for exanple 1.6 ~mfor I sks. Then, the spacing increases
progr essi vekhe mains t@ek zaeverggl | &Rl tifE astanrépati ofP2oHRI f 31O easons
that wii1d bgcpmpde precise later, until it reaches a double spacing 2TP. The
spiral PA continues with this spacing 2TP in the protection zone where it
coexists with the secondary track PB nested between its turns and al so -
10 havi ng @ospaemedy?2TRhiscal ehd odnvieatlienht alakidse forguris)ionThito
two-track protection zaone is, foll d a.zqne , 1 e tnﬁ
decel erat i oﬁ“}gﬁ&te\,\ﬁé}e %‘21%“ C}C__Jjé\ﬁé o %tfﬁ% pll}%EggAtg‘%crsee%soes Ty
progr essi vekyaght i by 5 Zane=eveith tonthil stinfdumditien vahas TFan The spiral
PA thempgonphayes 8hoes W/bhat Fhe18BachAg gfr)eif'@rigiﬁ?? end of the useful
part of the diSk. As may be seen in this figure 2, the sectors wth address
n on the tracks PA and PH are theoretically di sposed opposite one another.
10 However, Tasswastpediicedgowlt aarfliilar ,inferiaivl ool adaridassadinsingeed, when
they make a_track.junp, a certain tine.,(varyi fr.om reader .to anot her)
to sel fadj uglfasgﬁﬁlégt ua???/r‘?%la%n?he iSr‘T:'fl rm |Cc1n)l%°51&rzr?ttg§§1to ?ﬁe 1%16% rack
reached. Meetved, paeitical odddtkssesaml dries iad) asedt dmutlmmtgion he
tracks 6 andnRR dhd UBRLHRIEEAMY 1) Neferd) dnlle RS Bulnihg Wiltm ! hey
have "the inpression o treadi g water". 20 To renedy this, use IS nade of
a first chasasges st c Benafenavaascigredhoih cddtdmdat FealmsPvidd i gure 3.
There is previrdesha ishi florgadhtorsiemdich bet wers bheusectsdastofod i ke
address (n for exa I%) on the rrai n ractt_.and t he secondary track.
Consi der ed Eg‘evﬁﬁc e38tinnAPE HEFELPE3FAR"cE88%Rhere t he secondary track
is on "the inside the disk”" with respect to the main track, that is to say
that a ggectqr, w ddres t ondary tr ich, y, would
be faci%(g a%gec\glftgr & 'S{? aacsindék el'g%sr nﬁﬁ?éﬁegﬁa%et i g;%%:‘ﬁ’lﬂgﬁf actﬂlﬂrlélte{]ﬁgg

also provided a mastering process as above,

characterized in that it furthermore comprises the
steps of:

e Applying start infill information to said source

35 for burning onto the secondary track up to the

start of its useful part, from the end of a

first predetermined timeout interval after said

start of acceleration =zone synchronization

information;



30 sector with address n+k of the main track and toward the inside of the
disk in the radial direction with respect to this sector n+k. This | ayout
.is particularly necessary if the strategy adopted for junping from one
spiral to another is to search for a_sgctor by a 35 backward junp. For the
optim zation of the system it is desirable for the nunber k of shift

sectors to correspg[ybl%g{goxéﬂat §h¥1§.9 tlﬁ?fd&‘?rﬁteﬂgn Of o hakfi ga ddifreeof a

spiral. As, in the case where t disk is read at constant _|inear
velocity (CLV), a tifm burraing. opto s*plil?alse(?@ﬁfiéirh’s HoREk sEEPBY Sh®ward t he

out si de of the di slgﬂd’naaftoi/\@édutslée_ruilnsbget I tyiwanoberleduerx bFomthis
that the readers have to ,sel f-adjust when the se onda rack is
di spl aced toward tﬁeecé”’tft tcﬁr"llﬁjee‘% ts‘l{J‘ ft dﬁ’?ﬂﬁﬁ)’,"ﬁt esr%l%n al so
appl i es svhen the smcmr:tar yofr adedesl émmtitdre ombsede syfndlhe:r(hlgl@mm th
respect to the mai Agkangd{ or when the shift k is in the reverse
direction; that is o say e shift k is in fact any predeterm ned real
nunber. 10 This said, account nust also be taken, for the proper reading of

the doubl e %HU @th@EtaOEh%ﬁ%”%Eﬁ%nttH%h NG MAldY Lol ediHd eyt eri ng
operations. The information to be burnt onto the master (generally made 15

of glass) i§ appFWEéle{“SnéstPﬁl AgoBRaRYS6EFEe by a formatter device that

encodesl(yjata according to the EFM code for CD disks (EFM the initials of
"Eight to Fourteen Mdul ation” present case,..a,source capabl e of
burni ng two F‘faa&?é’eflﬁlﬁgr 2ee) reg.altg& %19 t&c["‘\jn A RIBRIBR Laser

Beam Recor deghinan fospekagplot behdsedy@s mtpaesﬁmgchaamdr&ﬁrpmsses t wo
modulation LARULS £iReRaRd NG BRRH IRy IR IR (N0 Rl e diqars. | The

two beans rmeradla resp to thé master h turns
at const ant 025 threedisKorand | yhet rﬁ;ecr%nel ofpedyi &t havensldxFssefe beans

I's consi@nt o$@eaedt Os@B§Ha§tw§1 Olééaﬁéaﬁlca‘uqneaﬁehgt \A@1)11§plﬁlaelcww th
constant given initial aC|n i S spaci ng nay S rdlzed spaC|ng
(1.6 ~, mfoPRExafd} e ]f%?' ??%?/B 5658?@??‘@ t GYERE I§@/Sltlzeg]st

10149) . Howevekesktvies Jpessi e theopatat e;rtam: st veaeht aolvmyofthéfte LBR

t hrough a c%) troI acq%Ut for. accel erati ng or.__sl ow ngtrhhe rﬁ}_ﬁ al m)vement of

the beans s&"8s t°%8 é’r?ge Cf%e ac %OB tﬁgmgpflf‘c’al sSuch an LBR,
experi ment sshbstpn@dadllyg ehelowiblod espod £ aItHeavélshowrsaﬁa:rqmﬁol bt ythen deal i ng
wth they! Pekl Bella0ls {ALciehangl Nnd PROLDESPAAACHE! SISk ObONtne

decel era @? he accurac he“entry and exit, of the
doubl e- spi r adiacEEL TRRTENt@F vahe maip ’é‘%]‘EﬂFréd1 b t&EVEBR f3fiftal with a

]ghange of Saa@eeglbﬂstﬁéﬁcﬁllr@ M@élgamélreweeseecmgﬂesma?aaomg,r a??é’lg/ or
rom one master_to another. Consequent .0 e_confronted either wt
a zone vm'th%&t 99 % PABFE" O% %W%Stt%gﬁ%gﬁ’pﬁ%l?‘? onT'e Srlézgessfgaa by the
LBR nore qupcdoltyectthan erorissageaii dindiesk abeehgr ahiagacserized sirovihatduri ng
decel ergdl Oy Ors Mg 1AM, O hQ“téAgAe e CYBBYELL! N ObnbNepddaghs; diy the

contrary cases o rene acce I’atl on instruction nust be

i ssued seveﬂ@mes@éﬁorsé'l é)Yt e kﬁiﬁﬁ,imalatow cFeHRr ke Reag Rl i s
desired. Howawely tdHes qeae&al t¥agRsUl kS eidg haly . phedetSriiin&dy one or
nore turns of the rral iral at double spaci ng WlthOUt secondary 15
spiral. Likédi Ehd of a secondary spiral, if an appreciable

i nterval appears in deallng with the decel eration |nstruction there wll
al so be

oI e’ ki_[ou condar, Spl r t pi turns to
t he st a?]@ar zejd'l ?’I ov%\[ SO¥ i I%repgr%fe QS %S%r% {r%l f
1nformat10n zones at the start and end of a secondary

track.

The invention therefore also provides for a disk as
35 above, in which the passing from the main track zone,
with given initial spacing of the spiral, to the start
of the protection zone, with spacing of the main track
double the initial spacing, and the passing from the

end of this protection zone to the main track zone with



20 possible to anticipate by issuing the deceleration instruction slightly
before the end of the secondary spiral since, in case of fast execution,
.there is a risk of overwiting the end of the secondary track. 25 Figure 4
di agrammatically reports these phenonena.. Thus, by way of exanple, it may
be seen that, for one and the sane accel eration instruction CA~~, three

possi bl e pat, g 1 Of Lgr at] LemdGc3haveckesnepirsented
dependi ng o%hgk%ga}ea(;s%%o%ﬁnt%li’ neésl%lof A?ﬁﬁf?)o LBR. ?Li Ee\fvi se, ?i gﬁ’z 4 shows, by
way of exanpreelesatipBsstane paft & nsespleeasieratI e De€ditlo Bt for one

aRd the San'%e;dgﬁ93|@ﬁ§f%|@8efg§%aucﬂﬂ gr&h@ec'e?éfhelgém g@a&&esaef dﬁH@SS
phenonmena are appreci abl e i sturbanges of readi st.andar d readers.

| f there ar §SERE §‘§iyveF§?a5£g 1ol BEECe ﬁat h@? asgoﬂfo"é%‘ﬁuar}@éd Hfer s t hat
correl at® thafaanbenformatdoks sitarmactoana the actaddleradical 2anenmnt of the
optical head, the servocontrol. of th ead detects.inc r S i ng -
13 junps i %oa i1 8 ajzfgnéj,{t%]ilg blgsegfflgl yp%%us:gﬁg%gl&e(gggt g%%%pr%t# ens.

Li kewi se, aextsolksngveromitihgy odherni hendi stirdmt Hdhes enddept. ol ution

could be to,adagh Lhed apoLAcon the seecandanyishi k8he hence the amunt of
information to be burnt So that it is inserted exactly into the space 10

actually created for it. Another solution has been found according to the
inventipn. Agel epheeanted i Willlgupe 4bepteyi sivdeirStodde dd Usecher il |
information, _in pringciple vvithdno éS ugeful rreaﬂngb for initiati r&g and
prol ongi ng CHETEEEERAZNY Fr aBRIPBREYREE2TGS pl i t heP'RPTS PR Uthe

"hol es" ) befiahe el atfieroft heheis€blllopanty aiedeBiphhiusy ae@endi nthen t he

position of _the el-erat.i actually obtained, the infills FA~~1 to
FA~~3 wi | | S‘gpfﬁl%%(saegga%}lbg% é’gl,%%gt' the end of a secondary track, one of

the infills FDecl to FDe~a will be added. In practice) to choose the proper

duratiopsof the igfidikgreas the gxaehbrBRehtheNoRf 1hha iaese! efdtd ape and 25
decel eration zones is not controlled in a determnistic manner, the
i nformation for act &8 Frd&atli f§rRct Rt RePEOEELERSt FdfXinst ructi on CA~~ and

decel eration i nste ugtiigRireCReci slushobRepbllanaed epidska thBRont s fa The LBR
i s designed or nodifi erdii tgeﬁ:} \ %e 33 s%ncgg_%%i zaii__i onki_nforrrati on TSA~~,
TSDec appearing as $65T& ISk PG & PENCTCREY, EBSE respectively, is
dealt wi th. This ssaifdgufriegud esbowb| uster atesresen ranigondi afr dmoviret e 35
master | gg operat i o ;aloubLEaphy A LByl Cirdi BRERLCSEENalEs the

instant at which the burning o e track PB nust commence, the
accel eration instrudfiveRtil®niissued early enough to cover all the possible

reaction times, for mxznd e NA-tsseat onsegiefurf-ddiord nsi BnistRting
another problem solved by the invention;
¢ figure 5 represents a timing diagram of the
25 mastering operations according to the
invention;
¢ figure 6 is a block diagram of an embodiment of

a mastering device according to the invention.

30 Represented in figure 1 is a preferential form of
protected disk, in which each 1loop (or turn) of a
spiral track is represented by a segment stretching
from the extreme left to the extreme right of the
figure. Likewise, indicated toward the bottom of the

35 figure is the inside of the disk, where a main spiral
track P, begins, and the outside of the disk where this

track finishes.



- 14 V~hen the LBR begins the acceleration, it provides synchronization
information TSA~~. Onward of this instant, a predeterm ned tineout TpA~~
.will trigger the start DFA~~ of the infill information FA~~. Additionally,
5 the secondary track start DRPH corresponding to the sector with address n
has been fixed k sectors after the appearance of the sector with address n
on the main Al PA Ak ikewise @ndhausng obitde pratechispogese, the
deceleration instruction CDec i s issued NDe~ sectors gfter t he end FRpH of

the secondayer d&die plrolghdovidie YHREHhRITL | o of it FH8k FrRRd WROBfovi ded
to the LBR idedftory Omd¥ts enich FRPB @dnvdieciswek Rthnehen abaréBBResriggers
15 the decel eration, it provi synchropi zation.infornmation TSDec, Onward
of this insth ?reéi]p?%%tfaé??ﬁ%t%ﬁ%ﬁ?gﬁgz PP rtlhglgert]ﬁ%'en% FFDe~
of the iBf isebkbrriaonye EbPeck. B9 Eiguietéripesaddi bgcwrenf aupesseivag devi ce
i npl enenti ng ¢ \, r.OC Vartical p. e e i ng part
from what igoﬁ%a%ﬁﬁrﬁl?ﬁ%a%’en%gt%ﬁhg%e aﬁ%s?ﬁ%SSgﬁéiﬁé

i nfor mati on of dhe Brackhaenains r eipertantelgl bnton k! t FR@ k3omas apf PB,

obt ai ned durdig §hexPr @B @tN%and S ebldnsfed r edef rmddd.@6 Epasingage
means St1l and St2 (represented separated for the cl ar(lé%%/ of the
descri pti on)CUs-amReE #loF MRS i RAREE Ighah itk EhenfirR 028 ode EFM

and proypdesp-heopunypsiromml & SEHVA The the-Pairt tfack PA andidFMBnhéor the
secondary track PB. The signals MA ar.e. appl.ied to the. input A for

modul ati ng (0 FEAFHT S DR IO CHe TEK 1R o7 B8 PO RSP B rrat Ver 2
provi des acael er ai oar€EA~usadd @5 ddoel emat | craCBec éent rallledgnbhe to a

cont rol 1 npulp J e g, SYSGDF 0abeal il NI ~iheb-Agt gL Start

of accel erati'on an or actual start of_ deceleration Is available on
an output ofemayatigmy froms aTheretestign: héridst e FrOvi deatanbuted

acqui si i 5oN/gasiddrl NGhBOXmBin Thid akbebnbgeel iesadkom the &osentiel 2 the
signals EFMB,. as well _as the si %nal s EFVA applied to the, LBR.OCfI 'ﬁﬁﬁl SO
| 0

t
recei ves t he8MfIHr oRfztRONPEOTRESRRL i bh FE TRREYRYSHT) § from
the LBR 1. Thyssihnx pomidias-d hef stigmnadsi @pdl edi $lo whehi opot tBathks
nodul ating the secondary tr.ack beam . Finall t he. box_3 Y rious
par anmet ers f"?r}blrﬁ%é é)rji)ﬂ%%errlltnlgactﬁf’ CJ?tr cfurl?mfv\%? vf"le%:)lgi %e%iﬁﬁﬁ%r% |¥%n froma
file 5 obtaiaretl dar begecheompr shastsrdaessivd, veadirg obera hahandang

cal cul'abg i nfQrqmt i on and/ ok PARSIES S Sréderst Ly The Ss&he CHElrdsakso

constitutes the nonitoring post for . the LBR_and for the formatter. 15 The
manner of opEt RV EN T30 | /R . EBRr FREORARTY strackui BYt VOhtPRasE, the

i nfor gati on EE%k {escededehyist hhﬁldfe?r regil f A red)t tébhfaﬁtmwr[ﬁ and pot Ihef
secondary track P$_is. sent the fornmatter to.t ox 3 i C Laces it in
20 nmenory i ntq'é? o?gaﬁcﬂeéj s_gi%]de’F‘Sﬁég??fi tthlfa"’lcp%‘os]l%!?lll?o)ré]1 asnég’h'tcf'u% f}éﬁét h of

t he useful pare sHme reddesondes \the actwhi cleateran detfdmathddragken creati ng
the protection and placed in the file 5 are sent to the nonitoring circuit
4. The latter has, or receives, the tinmeout paranmeters 25 suitable for the
nmast eri ng t Fauperd orePd esere sy esher iHPkhade fie4eerkd ito BRAERBECause

the box 3 resffyesmhdfid he duumi NgiHdrpar tineul akcpr eSi gBpk gaEFMBi gt or ed)
conprise thergpopééé’lrlljggg Sleinzgelanrgl;.o tTQlee L%‘J?.sl?y comprises firstly a
continuous main spiral Pn. If we imagine that we are
30 starting from the inside of the disk, on the left in
the figure, we find firstly the spiral P, alone, with a
spacing TP (scale A on the 1left) which 1is a
standardized spacing, for example 1.6 pm for CD-ROM
disks. Then, the spacing increases progressively in a
35 zone Zacc, called the acceleration zone for reasons that
will be made precise later, until it reaches a double
spacing 2TP. The spiral P, continues with this spacing
2TP in the protection zone where it coexists with the

secondary track Py nested between its turns and also



30 the formatter 2 of the signals EFMA, then the sending of the

accel eration control signal CA~~. Wien the signal TSA~~ is delivered by the
.LBR to the box 3, the latter, after the tinmeout interval TpA~~ provided to
it by the nonitoring circuit 4, conmenggs_sending infill 35 information on

the input B of the LBR This information nmay be generated by the box 3 or,

preferably, g ¢Sk tybséi#}# ther si@ahie EBMhhenmel iesahicgh ther ecei ves
fromthe formatter. - 16 he box 3 al so receives fromthe nonitoring

circuit 4 tHeBE@INdaTRAS r BER-5¥a¢F RUAFESE1PReONM Hed Tt 1IETEPY track)
DRPB obt ai ned gra@ thhe poshliilea ofhd hidgecknaghtand thenshi Whdee othe
performed. Once this a,gdress hﬁs Flbe detected on the sipgpal E by the
box 3, the ISRA%™SG e‘fﬁ5 abBE SRETPAf A FEAEEARNTH RHEST YAl S EFB that it
has stored. iAt téwertsl 06 skeostandardicledbuwraliuey, TBI nThar spiepd PR are
undertaken. At the end of_ restorin eSS vided_ b h ircuit
4, the box fl'lreenplcé)cn:tslqi e sa?lgor{laﬁr sWﬁ%hS$%P%q p?%f%éjrrg?i %Irl]éoﬁéc'?he i nput
B of the LBRf Tihe desefel apavh ebnthel disfnalrsChry ke skegntnt BBiEBR Wit h
a shift of NOeR,,seGtorshd tBcE8SREG thO ddaFEEdl nVien ke bexcRsr egei ves

the actual start of decel eration_synchronization™i nformati on TSDec com ng
from the LBRNGfRePrs tRREEELIFHDAY FigRASEY PRECRLAFt BRPNGREFREHit 4, the
box 3 ceases sending any signal to the LBR, this corresponding to the end
FFDe 2 0 o f_the end inf i 11 FDe O, course, the exenplary_arrangenents

descri bed afiPTSY Ty VB PAR BHTES ( HRCT RREMLoEn. G5 Farti BUFARST911 t he
oper ati ons spEidr heetihe whewnentheyn, maket eadtodcR5 joebng aaceredionut

within a separate .coul it I i nfegr r a into the
formatter o&lé'ﬁ?%o (P’%?Xl e g?%gesés%}ér/l\g&&r?’l ?’IJ CE ég#&%hgeﬂLBgé I:;g']raggver, t he
bur ni ng bearad&atceand el bf zeadv HpealriBRI2ebem dopEnBngnbeakiSour ce

capabl e18f buring AR .t I Asksot8rpar fhdeticsl Middanamitssd Y ol the

sequentially._Likew se, although an exe ary arrangenent. has .bee
descri bed i PMANERT ESFRPEF it ‘?stﬁ'gg%ae A BhaSESS U5 Egﬁuisition
phase, duri ngeaderdh shecenf dnmathencasebefbur njumpt o thiey deswndatyetrack is

35 encoded by the formatter and stor i,n menory, and a restoring phase,
during whi ch%/m%ﬁsel%r%ﬁ ﬁtgr%%elr}%fwoaft%h i'on into the protection zone, the
stored information is restored to the burning beam source so as to be burnt

ont o th%osecp@déé%eaya%isi,t ais%ai Omade LE Possidl echneherabl¥ic

subsequently to 1 magi ne encoding the information to be burnt "on the fly"

(inreal tine) &be nfRYeREERR uahwPer @i RERIMBRLBERhIYg ihefhEPARaAd
secondary t rfigdese b¥st BeosolEgea HRE fFRNGRALDf Mt Oss@t o0 BetWwedg bHEN 1S

then provided as,and whep, by Lhe LOLmallet ko SO HMPULS the main

track and the secondary track. Considered by way of

25 example here is the case where the secondary track is

on “the inside the disk” with respect to the main

track, that is to say that a sector with address n of

the secondary track which, in theory, would be facing a

sector with address n of the main track, is facing the

30 sector with address n+k of the main track and toward

the inside of the disk in the radial direction with

respect to this sector n+k. This layout is particularly

necessary if the strategy adopted for jumping from one

spiral to another is to search for a sector by a

35 Dbackward jump. For the optimization of the system, it

is desirable for the number k of shift sectors to

correspond approximately to the content of half a turn

of a spiral. As, in the usual case where the disk is

read at constant linear wvelocity (CLV), a turn of a



- 18 CLAIM5S 1. A mastering process for an optical disk protected against
copying of the type conprising a continuous 5 spiral main track (PA),
.di sposed over the entire useful part of the disk and the sectors of which
have addresses ordered substantialIy_s§gugntially along this track, and at
| east one secondary track (PB) nested between successive |oops of the main

track in sugBias10cWatatiRat rdie shaaidves ofolded | eRes oieBRbaS dtharsame over
substantially the whole of the disk, sectors of th%ﬁsegoadaré track and the
§ n°f i

corr espondi AgSEedtiits 5PWRRE dd}aceRBip&rt Wf FAB "ERG T%PTi ven
radi al direehign diesd i et heesders atidres sesrén timen toQsdlf-Euijsisth a way

as to formt parts of substantially.the sa Si ctj.on zone
(ZDP), in }Q%)Pi thgenagtegf)flﬁarys g&a (})cr med vvirgslﬁptlﬁd:ceg d%o aadgurerﬂenng beam
sour ce recebuirgdeheocncdued disfor niVeitomafldy . butheéngifivemy o oottt er

devi ce, sai s [ A r in.th it C Il e steps
of : Provi di %BBEL%%:‘I %P%?n&g}%%%%%wv&ﬁ% hgs ai ghokhg %gﬂr%ns’léﬁze;éﬂtqo t wo
out put s respet idigk) deltheriesgecte thf bhaaiadm (BREY 2pdherbi? onto to

the main tragk RAFcandikhen RbQr MRk 23:ic—Ror;0 iR Ut P, the
secondary track gl?a)C Cont i nuqusl y a&)pl ¥| Hg the.infor maill on to be burnt
onto the mathet BRLET(BaLSt dnsERGCsBHY cBY SAPRETTURERNGS2 4t "W BFEdet er ni ned
i nstant1@ CA~~) 30 before the chosen start (DRP$) of the useful part of the

secondary ttavﬁgilé(/es%qiépcaeé (;artnj_ O@ug{__ taagodibseol %;;Int gogpt%%ibgna%g%fe Z(r)\ as

to go from Hitia rack spacing to doubl'e’ spacin
accel er at i omeadneg( ZAE~)thes5donpdkyi spisal d iaff oenaphenomende Bikatt onto

t he seconda t 4 SO it if4, of : Wi espect
to the bur n?l}lsr}n(%?g?heo%%ltds segP%?ng:‘ Pﬁagst:;ée}rltﬁ%f ?Eg%?%?fé%fi otr'lﬁz%ne on

the - 19 iﬁ%pﬁmﬁé@@ tPAPe e lente dhe mesddler (HSREr alddl Madfer ;

I nstructs ngofatgpaﬁﬁdqtser%@;ﬁgﬂeanscfoana Recnaf beamt hewand (FRPR) of the
useful part _of the ecqQn

5 ary track, a deceleration.of the dis enment s
in said soufQEMEGTEE EEVI6SE - tszﬁr’ﬁotﬁlgﬁb%@%?pz?&%&%l(’fgs&iod ﬁq’rﬁ&]i spaci ng
by way of acdeéeel oaticm zdmks( ZDBEM: 1the. ifheimdst epfng“Pigtessas
clainmed in ¢lali ized inp_t I Lrs qui,si g i hase,

t he i nform PgﬁwféENcB'\?&?%f%g{%%r)nt gﬁt ﬁ%gbggggﬁﬁar%ﬁ%’acb (%D%%Qieg encoded
and stored icapabdsr pf imhetwastearhy propesaldelclid mepyirsshe of

claims dgor a2, tGArBEART i@l |(RpRhat L83kd K4t NRMesoUr 68n( 1ort S
designed to provide _information for s nchrogl zation on the actual start

(TSA~~; ' 1' SBERPLEF RheUgELeldd At PN GNndSHE BT abPRNPP§FESSS50 two

modulation inputs corresponding respectively to the two
coupled beams. The two beams move radially with respect
to the master to be burnt which turns at constant
25 speed. Normally, the radial speed of movement of the
beams is constant so as to ensure the following of one
(or two) spiral with constant given initial spacing.
This spacing may be a standardized spacing (1.6 pum for
example for CD-ROMs according to the ISO/IEC standard
30 10149). However, it 1is ©possible to operate the
servocontrols of the LBR through a control input for
accelerating or slowing the radial movement of the

beams so as to change the spacing of the spirals.

35 With such an LBR, experiments for producing a double
spiral have shown variability in dealing with the
instructions for changing spacing on acceleration or on
deceleration, this disturbing the accuracy of the entry

and exit of the double-spiral zone. The interval



4. The mastering process as clainmed in claim3, characterized in that it
furthernore conprises the steps of: Applying start infill information
.(FA~~) to said 25 source for burning onto the secondary track up to the
start of its useful part, fromthe end,9f_a first predeterm ned tinmeout
interval (TpAcc) after said start of acceleration zone synchronization

i nformation (ledraly WP cAPPLBRNGE SN DT ilcni T OEARAGAN JFDgG 14, sai d

source for burning onto tlﬁg secondary track fromthe end_of its_useful
part, up tolPFETBRELIER FaE@hdIPPBISRSr MARH RS nEeuRTOHERY AR/ PDec)

?fT tS ga )salg $$6fnt e dﬁé@h@fatd&naﬁ@aﬁeala? wﬁ@d rérq@@nz;ay Znom@f aagRthON |

c rin proce as clainme n ai.m hay rized in
that said ffF r&ﬁ% g % %t ?nf%??a]”%tq(-‘?ﬁﬁ PltfP[feoc,r :fr“g% osen so
t hat thes bumﬁl nipe msl@rucﬂub& i%s Zﬁ*o&s&@a&%yoftnmeam andre rriuidkly
i nformation i e I 0 ni ng of
the end infi ?’% ?‘%ﬁ%ﬁ‘ %?n%?'dren% ﬁ%t%%ge?%g‘l 8e t @rgjergé;?se Cnﬁ on zo%};H
mast eri ng ddelceéefr@rtlpne iarpl eheint at izomeofot heupradesyeawrdltdngedf n any
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instruction slightly before the end of the secondary

spiral since, in case of fast execution, there is a

risk of overwriting the end of the secondary track.

25 Figure 4 diagrammatically reports these phenomena.
Thus, by way of example, it may be seen that, for one
and the same acceleration instruction Cac, three
possible patterns of acceleration Accl to Acec3 have
been represented depending on the reaction times of the

30 LBR. Likewise, figure 4 shows, by way of example, four
possible patterns of deceleration Decl to Dec4 for one
and the same deceleration instruction Cpec.

The consequences of these phenomena are appreciable
35 disturbances of reading by standard readers. If there
are excessively big “holes”, in the case of enhanced
readers that correlate the number of tracks jumped and
the actual radial movement of the optical head, the

servocontrol of the head detects incoherences during



Moni toring nmeans (4) for providing said managenent neans, said source and
the formatter device with nonitoring information. - 21 7. The device as
.clained in claim®6, characterized in that said restoring neans (3) are
designed to generate and provide infi_I% i pformati on (FA~~, DDec) before and
after said encoded stored information (EFMB), in that 5 said managenent
means are dgsigRedid Ol NI $BRe! SR NHoSBABEY OBk S el s L he
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end infi$l webderstion i nstructl on. 15 8. The device as clainmed in claim?7,
characterized in that said nonitoring neans (4) receive |length and position
information for the useful part of the secondary track and shift
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at | east onaasiecorelavypet riaeki YPHnfiesmagiper wédh EHEE@%@F@erc‘?é”psn%f t he

main tragk hikesah gataddlat .fdhe spaciiaif tde oeﬂslcs@@ﬁu@s the sane
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in a given radilals~di reefoxm dne@raﬁgerheh.eammesfdﬂrgssres ¢h Pp. nTHUE) in such
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zone (ZDP) ein erize t two sectors with the sane
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10 11. claimed in claim 10, in whjch the passing fromthe main
track zone (‘13’3%,1 J{HSglFiPem FRi Freap Waddciifg 39ethe spiral (SP), to the
start of the protection zone (ZDP) W th spaci ng of the main track 15
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manner, the information for actually dealing with the
acceleration instruction Cacc and deceleration
instruction Cpe. must be obtained from the LBR itself.
The LBR is designed or modified to provide

30 synchronization information TSacc, TSpec appearing as
soon as the instruction, Cac, Cpec respectively, is
dealt with.

This said, figure 5 illustrates a timing diagram of the
35 mastering operations for a double-spiral master. If DRpg
designates the instant at which the burning of the
track Py must commence, the acceleration instruction is
issued early enough to cover all the possible reaction

times, for example N, sectors before the instant DRps.
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predetermined timeout Tppe Will trigger the end FFpe. of

a

the infill zone Fpec-

20 Figure 6 is a diagram of a mastering device
implementing the above process. Vertical dashes
separate the mastering part from what is obtained

during the premastering operations.

25 The information A and B to be burnt respectively onto
the tracks P, and Pg, obtained during the premastering,
is transferred from files in storage means Stl and St2
(represented separated for the clarity of the
description) to the formatter device 2 which encodes

30 them into code EFM and provides the burn signals EFMA
for the main track P, and EFMB for the secondary track
Ps. The signals EFMA are applied to the input A for
modulating the main track beam of the LBR, 1. Moreover,
the formatter 2 provides acceleration  Cace and

35 deceleration Cpec control signals to a control input
LBR. The synchronization information TSa.. for actual
start of acceleration and TSpe. for actual start of

deceleration is available on an output of the LBR.
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I"wWi#l J9° ! signals EFMB as well as the signals EFMA applied to
the LBR. It also receives the synchronization
5 information TS (TSacc, TSpec) coming from the LBR 1.

This box provides the signals applied to the input B
for modulating the secondary track beam. Finally, the
box 3 receives various parameters from a monitoring

10 circuit 4 which receives information from a file 5
obtained during the premastering and, on the other
hand, may calculate information and/or parameters in
situ. This circuit 4 also constitutes the monitoring
post for the LBR and for the formatter.

15
The manner of operation is as follows. During a first
acquisition phase, the information EFMB (encoded by the
formatter 2) to be burnt onto the secondary track Py is
sent by the formatter to the box 3 which places it in

20 memory in storage means. Additionally, the position and
the length of the useful part of the secondary track
which were determined when creating the protection and
placed in the file 5 are sent to the monitoring circuit
4. The latter has, or receives, the timeout parameters

25 suitable for the mastering to be performed.

The restoring phase (referred to thus because the box 3
restores for the burning in particular the signals EFMB
stored) comprise the continuous sending to the LBR by

30 the formatter 2 of the signals EFMA, then the sending
of the acceleration control signal Cac.. When the signal
TSacc 1S delivered by the LBR to the box 3, the latter,
after the timeout interval Tpacc pProvided to it by the
monitoring circuit 4, commences sending infill

35 information on the input B of the LBR. This information
may be generated by the box 3 or, preferably, be
constituted by the signals EFMA themselves which it
receives from the formatter.
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EFMB that it has stored.

At the end of secondary track burning, similar steps
10 are undertaken. At the end of restoring address FRpg,
provided by the circuit 4, the box 3 replaces the
signals EFMB with infill information on the input B of
the LBR. The deceleration control signal Cpec 1S sent to
the LBR with a shift of Np.. sectors with respect to
15 FRpg. When the box 3 receives the actual start of
deceleration synchronization information TSpe. coming
from the LBR, after a timeout Tppe. fixed Dby the
monitoring circuit 4, the box 3 ceases sending any
signal to the LBR, this corresponding to the end FFpec
20 of the end infill Fpec.

Of course, the exemplary arrangements described are in
no way limiting of the invention. In particular, all
the operations specific to the invention, instead of
25 Dbeing carried out within a separate box, could quite
well be integrated for example into the formatter or
also into the processing unit (CPU) of the LBR.
Moreover, the burning beam source, instead of a twin-
beam LBR, could be any beam source capable of burning
30 two tracks in parallel, simultaneously or sequentially.
Likewise, although an exemplary arrangement has been
described in which the information is encoded in two
phases, an acquisition phase, during which the
information to be burnt onto the secondary track is
35 encoded by the formatter and stored in memory, and a
restoring phase, during which, while burning the
information into the protection zone, the stored
information is restored to the burning beam source so

as to be burnt onto the secondary track, it is also
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secondary tracks by the source. The encoded information
5 to be burnt is then provided as and when by the

formatter to two outputs.
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against copying of the type comprising a continuous
spiral main track (P,), disposed over the entire useful
part of the disk and the sectors of which have
addresses ordered substantially sequentially along this
track, and at least one secondary track (Pz) nested
between successive loops of the main track in such a
way that the spacing of the loops remains the same over
substantially the whole of the disk, sectors of the
secondary track and the corresponding sectors of the
adjacent part of the main track in a gilven radial
direction bearing the same addresses (n to n + Q) in
such a way as to form two parts of substantially the
same size of a protection zone (ZDP), in which the
mastering is performed with the aid of a burning beam
source receiving the encoded information for burning
from a formatter device, said process being
characterized in that it comprises the steps of:

e Providing the information encoded with the aid
of a formatter to two outputs respectively
delivering the information (EFMA) to be burnt
onto to the main track (P,) and the information
(EFMB) to be burnt onto the secondary track
(Pg) ;

e Continuously applying the information to be
burnt onto the main track (Pp) to said source;

e TInstructing, at a predetermined instant (Cacc)
before the chosen start (DRpg) of the useful
part of the secondary track, an acceleration of
the displacements in said source so as to go
from a given initial track spacing to double
spacing by way of an acceleration zone (Zacc);

e Applying said information to be burnt onto the
secondary track to said source with a shift of k
sectors with respect to the burning of the start
sector of the part of the protection zone on the

I|‘
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SLlO@b&f5)-3910@6&]$¢eondary track, a deceleration  of the
displacements in said source so as to go from
said double spacing to said initial spacing by

way of a deceleration zone (Zpec) .

10 2. The mastering process as claimed in claim 1,
characterized in that, in a first acquisition phase,
the information (EFMB) to be burnt onto the secondary

track (Pg) is encoded and stored in memory.

15 3. The mastering process as claimed in one of claims
1 or 2, characterized in that said burning beam source
(1) is designed to provide information for
synchronization on the actual start (TSacc:; TSpec) of the
acceleration and deceleration zones.
20
4. The mastering process as claimed in claim 3,
characterized in that it furthermore comprises the
steps of:
e Applying start infill information (Fac.) to said
25 source for burning onto the secondary track up
to the start of its useful part, from the end of
a first predetermined timeout interval (Tpace)
after said start of acceleration zone
synchronization information (TSacc):
30 e Applying end infill information (Fpec) to said
source for burning onto the secondary track from
the end of its useful part, up to the end of a
second predetermined timeout interval (Tppec)
after said start of deceleration zone
35 synchronization information (TSpec) .

5. The mastering process as claimed in claim 4,
characterized in that said first and second timeout
intervals (TpPacc; TPpec) are chosen so that the burning
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infill information terminates inside the deceleration

zone.

6. A mastering device for the implementation of the
process as claimed in any one of claims 1 to 5, of the
type comprising a burning beam source (1) capable of
burning two tracks in parallel and of going from a
10 burning zone with given initial track spacing to a zone
with double spacing and vice versa by acceleration,
respectively deceleration, of the beam displacements in
response to acceleration (Cace) » respectively
deceleration (Cpec) instruction signals which are
15 applied to it, and a formatter device (2) which encodes
the information to be burnt so as to apply it to said
source, said mastering device bheing characterized in
that said source is designed to provide signals for
synchronization on the actual start (TSacc; TSpec) ©0f the

20 Dburnt acceleration and deceleration zones, and in that

it furthermore comprises:
¢ Storage means (3) for the prior acquisition of
the information encoded (EFMB) by said formatter
device (2) to be burnt onto the secondary track

25 (Pg) ;

e Restoring means (3) for providing said source
(1) with the information to be burnt onto the
secondary track including said encoded
information stored by said storage means;

30 ¢ Management means (3) for instructing said
restoring by the restoring means, from encoded
information (EFMA) provided by the formatter
device to said source for burning onto the main
track (Pa) and said synchronization signals

35 received from said source; _

e Monitoring means (4) for providing said
management means, said source and the formatter

device with monitoring information.
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and provide infill information (Face: Dpec) before and
after said encoded stored information (EFMB), in that
said management means are designed to instruct the
restoring means on the basis of the encoded information
({EFMA) of the main track, of the synchronization
signals coming from said source and of the monitoring
information coming from the monitoring means and
including the start and end addresses of the useful
part of the secondary track, of the position of the
latter and of timeout intervals for the start of start
infill information and end of end infill information

instruction.

8. The device as claimed in claim 7, characterized in
that said monitoring means (4) receive length and
position information for the wuseful part of the
secondary track and shift information (k) from a file
generated during the premastering operations, and
timeout intervals, for formulating the monitoring
information sent to said management means, to said

source and to the formatter device.

9. The device as claimed in one of claims 6 to 8,
characterized in that said restoring means are designed
to provide as infill information encoded information
(EFMA) provided for burning onto the main track by said
formatter device (2).

10. An optical disk protected against copying of the
type comprising a continuous spiral main track (Pa),
disposed over the entire useful part of the disk and
the sectors of which have addresses ordered
substantially sequentially along this track, and at
least one secondary track (Ps) nested between
successive loops of the main track in such a way that
the spacing of the 1loops remains the same over

substantially the whole of the disk, sectors of the
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direction bearing the same addresses (n to n + Q) in
such a way as to form two parts of substantially the
5 same size of a protection zone (ZDP), said disk being
characterized in that two sectors with the same address
in the protection zone are shifted by a interval of k
sectors as measured along the main track, k being any
predetermined algebraic number.
10
11. The disk as claimed in claim 10, in which the
passing from the main track =zone (Pa), with given
initial spacing of the spiral (SP), to the start of the
protection zone (ZDP), with spacing of the main track
15 double the initial spacing, and the passing from the
end of this protection zone to the main track zone with
initial spacing are performed respectively by an
acceleration zone (Zac) and a deceleration zone (Zpec).
said disk being characterized in that the useful part
20 of the secondary track (Pg) is preceded and followed by
burnt infill information (Facc, Fpec) Starting in the
acceleration zone up to the start of the useful part on
the one hand and extending, on the other hand, from the

end of the useful part up until the deceleration zone.

25
12. The disk as claimed in one of claims 10 or 11,
characterized in that said gap of k sectors is chosen
in such a way as to correspond substantially to half a
spiral turn in the zone considered.

30

13. The disk as claimed in any one of claims 10 to 12,
characterized in that the main and secondary tracks are
disposed over the disk so that a sector with given
address n on the secondary track lies substantially
35 opposite the sector with address (n + k) on the main

track.



