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using feed forward power control The present invention relates to a
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carrier such as a dual |ayer optical disk. Optical data storage systens,
such as optical disk drives, allow storage of large quantities of data on
an optical nedium The data is accessed by focussing a | aser beamonto the
recordi ng |ayer of the medium and then detecting the reflected |ight beam
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can | ater be erased by converting the anorphous phase back to the starting

crystalline phase. This is done when the anorphous region is heated and
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02/ 01556 BOIZeygxcl:J /itfs“rBI% t/iI?g2pSo§r§t an% then cooling it quickly so that the disordered structure becomes
fixed in place, resulting in an amorphous structure. The data bit can later be erased by
converting the amorphous phase back to the starting crystalline phase. This is done when the
amorphous region is heated and maintained at or above its crystallisation temperature, or
alternatively melted and slowly cooled until the region is crystallised. The data in this type of
20  phase change system is read by detecting changes in reflectivity between a crystalline region
and an amorphous region on the optical medium.
To increase the storage capacity of an optical disk, multiple recording layer
systems have been proposed. An optical disk having two or more recording layers may be
accessed at different spatially separated recording layers by changing the focal position of a
25  lens. The laser beam is transmitted through the nearer recording layer to read and write data
on the farther recording layer or layers. For multiple recording layer disks it is necessary that

the intermediate recording layers between the disk surface onto which the laser light is

incident and the last or furthest recording layer from that surface are light-transmissive.
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25 When data is written in such systems, the newly written data has to be linked a
controlled way with the data that is already present in to guarantee the validity of both the
already present data as well as the newly written data. For example, the new block should not
be written over the user data in the already present block. This is ensured by introducing a
gap between the end of the present data block and the start of the new data block. Moreover,

30  gaps are also provided at the header areas. Just after (segment run-in) and before (segment
run-out) the header area, the groove is not yet written with phase change data. In the DVR
system, the segment run-in starts with a gap before the data is actually written and the

segment run-out ends with a gap just before the header.



segnent run-out ends with a gap just before the header. WO 02/ 056307
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information layer with respect to a lower information layer may result from unroundness,
eccentricity (decentering of the center of the spiral track with respect to the central hole) and
angular differences. The decentering of the spiral track with respect to the central hole is
introduced mainly in the moulding step of the disk mastering and replication process.

25 In dual or multilayer systems, the lower layer is written or recorded while a
significant part of the laser beam passes through the gaps or header areas of the upper layer
or layers. Thus, when information or data has been recorded on the upper information layer,
the transmission properties or transmission characteristics of the upper layer differ in
dependence of whether or not the laser beam passes through written areas, gaps, or header

30  areas. In case of a random access recording, i.e. a fragmented recording, on the upper
information layer, an irregular or random recording pattern is provided which is combined
with the header areas and gap portions so as to form a complex transmittivity or shadowing
pattern. The difference in the transmittivity of the upper layer in the writfen and the non-

written state results from the fact that amorphous portions, i.e. marks, are introduced in the



30 areas. In case of a random access recording, i.e. a fragnented

recordi ng, on the upper information |ayer, an irregular or random

recordi ngv@arowseY i s provi ded which is conbined wth theptpaian2ss6eas and
gap portions so as to forma conpl ex tra?sm'ttivity or shadowi ng pattern.
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power during recording through a non- witten upper |ayer anounts to Pinc =
17. 1 mNpessing titengly @ writteo mrdatte actiieveethe sameteording powed By pamaheiaverval ues
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Pi nc, nonnfgrmatien layerr (Thanis\wrpressed by theovliowing eqmationsi t ten = Pinc, witten .
T(witten) / T( nogg)(rvvri__tﬁ.en @inc non-witten) = 14nmWV (0.55/0.45) = 17.1
MmN I n the above &l éPCtTl pp%fcl@f%? ng power required when recording
through a witten upper |ayer anpunts to only 82% of the recordi ng power
required for recording 25 through anon-witten upper |ayer. Thus, the use
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the parameter values found by Kurokawa et al.:
Prec = Pinc,written * T(Written) = Pinc non-written * T(non-written),

Pinc,non-written ) = 14mW - (0.55/0.45) = 17.1 mW.

In the above example, the recording power required when recording through a
written upper layer amounts to only 82% of the recording power required for recording
25  through a non-written upper layer. Thus, the use of a recording power of 14 mW would result
in an under-power of 18% when recording through a non-written area while a recording
power of 17.1 mW would result in an over-power of 18% when recording through a written
area. However, these value in general are not within the allowed power margin specified for

optical recording systems. Typically this allowed power margin is in the range of from —10%
30 to+15%.



optical recording systens. Typically this allowed power margin is in the
range of from-10% 30 to +15% WD 02/056307 PCT/1B01/02536 5 It is an

obj ect ofwohmogs@Esent invention to provide a method and arCEppanaidds for
recording on a multilayer record carrier .which enables a reduction of the
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The corrected value may be determined by measuring the reflection level

20  difference of an empty track in the other information layer when the recording is effected
through a non-recorded area and a recorded area of the at least one information layer. This
may be done, for example, during an initial Optimum Power Calibration (OPC) procedure
when trail recordings are performed. The corrected value can then be determined on the basis
of the measured reflection level differences. As an alternative, the corrected value may be

25  determined by reading a corresponding specification provided on said record carrier. A
suitable corrected value for the recording power is thus determined in advance so as to be
used in cases where recording is effected through a non-written portion of the upper
information layer.

Preferably, a power correction procedure provided in the recording apparatus,

30 for example a Running OPC procedure, is used for correcting the recording power according
to the corrected value. In particular, the corrected value may be used as a pre-set value for the
power correction procedure at the position where the difference has been detected. The
dynamic range which is usually limited for protection against mis-adaptations of the

recording powers to unacceptable levels can thus be increased at pre-detected positions.



30 for exanple a Running OPC procedure, is used for correcting the
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o

20 The corrected value is, in general, a higher power value since the header
portions or non-written portions lead, in general, to a reduced transmittivity of the upper layer

as compared to written portions. However, corrected values having a lower power value may

also occur.

25 It is a further object of the invention to provide a multilayer record carrier for

use in a method and an apparatus according to the invention.

This object is achieved by means of a record carrier as claimed in claim 25. A
suitable corrected or correction value or a correction factor for the recording or writing power
30  to be used in non-written portions or header areas can thus be derived from the record carrier
by a corresponding reading or detection operation, e.g. by reading the value from the so-
called Disc Information data, i.e. embossed pits or modulated wobble data containing disc
parameters, such as write power, erase power, bias power, writing speed, pulse width, needed

for writing, and the like. Thus a determination of the corrected value on the basis of the



This object is achieved by nmeans of a record carrier as clainmed in claim
25. A suitable corrected or correction value or a correction factor for
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| ayerl0 1%rdpteofiiheferel ofdightbaldted fionvh Idweranfobaatigsiaydrme t6 thetthmsbasion of a
dual layer optical disk system the format of the dual |ayer disk being
based on thipagh thegipger layess a@d sk format as described in T. Narahara et al in

"Optical D t f Qi L 1 I ] oDS
(pLieal, D oot g ftReal ke M BEr QAR py RN RLASh.IFAM 005
Jpn. J. Apformafifrylayer39 Pt. 1 No. 2B (2000), 912-919. 20 Figure 1 shows a

cross-section of a dual layer optical disk 1 and a recording unit 10 for
perform ng an optical scanning operation so as to wite information into
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Recording”, Techn. Digest ISOM/ODS (MD1) July 11-15, 1999, Kauai Hawaii, SPIE Vol.
3864 (1999), 50-52, and in Jpn. J. Appl. Phys. 39 Pt. 1 No. 2B (2000), 912-919.

20 Figure 1 shows a cross-section of a dual layer optical disk 1 and a recording
unit 10 for performing an optical scanning operation so as to write information into the
optical disk 1. The optical disk 1 has a transparent substrate 5 provided with a first
information layer 6 and a second information layer 8 arranged substantially parallel thereto
and separated by a transparent spacer layer 7. Although only two information layers are

25  shown in this embodiment of the optical disk 1, the number of information layers may be
more than two. The recording unit 10 comprises a radiation source 11, for example a diode
laser, which generates a radiation beam 12 with a predetermined recording or writing power.
The radiation beam is formed to a focussing spot 15 via a beam splitter 13, for example a
semi-transparent plate, and a lens system 14, for example an objective lens. The focussing

30  spot 15 can be placed on any desired information layer 6,8 by moving the objective lens 14
along its optical axis, as is denoted by the arrow 16. Since the first information layer 6 is
partially transmissive, the radiation beam can be focussed through this layer on the second
information layer 8. By rotating the optical disk 1 about its center and displacing the

focussing spot in a direction perpendicular to the tracks in the plane of the information layer,



nore than two. The recording unit 10 conprises a radiation source 11, for
exanple a diode |aser, which generates a radiation beam 12 with a

pr edet er waedoisawor di ng or witing power. The radiation bPenmG182336rmed to
a focussing spot 15 via a beamsplitter 13, for exanple a sem -transparent
plate, and a |l ens system 14, for exanpl e®an objective |lens. The focussing
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control unit 36 is provided to control the servo syste 8 e witing
power apietdceidn systdib 17hEhe eatite oHthe soitingepaiver amyt Heepefosined by feedbasketiaaf t he
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control program which controls the recording unit 10 so as to achieve a
proper ribeoramagioprayeré, §.dh pariitianra Wiaijes povser caliblatiop gracedweasuchas @R i ti ng

St thong aie EPEEPRERE i Fad B iR Mot ke R mucoRERERER Sy by g
power Cokfiffd pOWerUoBeEEH FrocEdied) sash & 4 HMAINFIOREGréveatRdyr eorferting poweet i ng
POWET losses due to, for example, fingerprints and scratches on the disk surface, may be provided.
It is to be noted that the invention is also applicable to other disk structures
such as, for example, a structure where the substrate serves as a rigid carrier carrying
25 embossed information while readout is performed through a thin cover layer. Furthermore, a
two-lens objective may be used instead of the single objective lens 14 shown in Fig. 1.
Figure 2 shows a header layout in a dual layer optical disk 1. The solid header
spokes correspond to headers in the upper information layer 6 and the dashed header spokes
correspond to headers in the lower information layer 8. Due to an angular displacement of the
30  headers in the two information layers 6, 8, the (solid) header spokes provided in the upper
information layer 6 are located within areas through which the light beam passes during the
recording on the lower information layer 8.

Figure 3 shows a cross-section of a non-written area 32 located between two

written recording sectors or grooves 31 in the upper information layer 6. The upper



| osses due to, for exanple, fingerprints and scratches on the disk surface,
may be provided. It is to be noted that the invention is also applicable to
ot her di sk0#r/03s6d7ures such as, for exanple, a structure MIBIRI10RES6
substrate serves as a rigid carrier carrying 25 enbossed information while
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ref | ect i GHPRPEFAGRYQN UK area of the lower information |ayer 8 which
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the upper information layer 6. Consequently, the presence of the
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drivisng whiitg dOret@idingdigevdtida, tdieectianl béihi aiads dld&Rnddnce bhithe Gaterogct ed val ue
coul d be obtained or determned by the control unit 36 on the basis of the
out put sifapsBEssim qhaeactesistie of b uppestiatermation layerr- (The ghange of e E@wissionn; t
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t he | aser power, during e Witing or recording operation, correction
bei ng nalequitedifaprrteoien oftht elisioatppwer of theandiati@sdourcectiamae teotrécionc of

the upper ipformation |ayer 6. The change of the transm ssion ,
char act eqqul-,c{] *P%P%‘G@npé by Rising the BRI PP G PISRIWE Tk IerordingPoxer §86¢<iothe | ower
| nf ofyTaLy,RiBh PMRAdy used in most recordable systems for the correction of power losses due to
fingerprints and scratches on the surface of the optical disk 1. However, the bandwidth of the
electronics for this running OPC procedure may not be large enough to correct these header
effects when the transmission difference is large. Moreover, the correction factors that the
running-OPC procedure can provide are possibly too small due to the fact that the running-
25  OPC has a maximum and/or a minimum correction range so as to protect the recording
system against mis-adaptations of the writing power to unacceptable power levels.
Nevertheless, an improvement can be achieved by using a feed-forward power control as a
pre-set for the running-OPC in detected areas of the upper information layer 6 with a reduced
transmission characteristic due to the written portions (or header areas H, as will be explained
30 later). Both the dynamic range and the speed of the running-OPC procedure can be increased
thereby.
In a record carrier of the phase-change type (i.e. a record carrier where
amorphous marks are recorded in a crystalline surrounding) pre-recorded header areas H

comprising embossed pits constitute a significant amount of the non-written portion of the



8 requires fast correction of the radiation power of the radiation source
11. The correction could be performed by using the running OPC procedure
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The corrected value for the recording power may be obtained from the

measured reflection level differences while using the following equation:

Po(corrected) = sqrt [Ro(written1) / Ro(empty1)] - Po(original),

25  where Pp(corrected) denotes the corrected value of the recording power, Ro(writteny)

denotes the measured reflection level in the lower information layer 8 through a recorded or

written portion in the upper information layer 6, Ro(empty1) denotes the measured reflection

level in the lower information layer 8 through a gap or header area H in the upper
information layer 6, and Py(original) denotes the original uncorrected power used for
30  recording through a written portion of the upper information layer 6.
After the recording data has been written in the upper information layer 6 and
the lower information layer 8 is to be re-written, the correction procedure has to be performed

due to the fact the transmittivity of the recording sections or groove portions changes in the
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used for the recording power in the lower information layer 8 when the upper information
layer 6 is fully non-written. Furthermore, the specification may indicate an additional
correction or corrected value or a correction factor to be used when the header area H is
located in the upper information layer and the transmission in a header area differs not
25 marginally but significantly from the transmission in non-written phase-change areas. The
specification may be included in the disc parameters of the Disc Information data provided
on the disk 1 as embossed pits or modulated wobble data. Thus, in the case shown in figure 4,
a corrected power value is used in the recording operation of the lower information layer 8
below the run-out area RO and the run-in area RI and below the header area H so as to
30 maintain an adequate margin during the writing in the lower information layer 8.
According to a modification of the preferred embodiment, a transmission map
indicating one or more written portions of the upper information layer 6 can be determined,
for example by the control unit 36, before or during the recording operation. The

transmission map of written portions could then be combined or “convoluted” with the
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di sc par sl RETE th If'ﬁlsp'c%tafn@fixﬁﬁﬁﬁétidﬂrbndﬁﬁ&e RAQAW) A&t bdr e%ﬂﬁo]glg@s

enbossed pits or nodul ated wobbl e data. Thus, 1 n the case shown 1 n frgure

4, ¥ cothissdatei nodoegerveatassibledogisally. iAs anradternative.dhayanspession map obuldibe | oner
i nf ti | 8 bel t.h -out_ar.ea RO and.th .Rl .and
bel ow t HePHashlr spere o the pasis o dgrerscaRein? argmbg in et oA logaie TRt he
Wi ting {he 16W0& ihfMhtibR[9eMBWhRh dréiEéctdl by e Wadbmbsion of taRdhitti G a8 opf

the preferred enbodi ment, a transm ssion map indicating one or nore
witten fheuppenisfosmationelaypherIhinperseanniegopeagiion @uldibe dauvigh seanfpeeadion f or

exanpl e .the contro it . i r di tion.
Tho "t v e EEf SRt e Rein B P Aol Al BE SRk g Rp

" convpl uNedn beichdseh TRy @ritide (hreaby tRETILBAAZ 6@R806n: 12 header areas H or -
portions determned, that is, if the dual layer disk 1 contains such

headers (which i sNipth&chssari@yinthe case as indicated in the
i ntroductory description), and the positions of other |arge gap portions
(e.g. linking gaps ). Then, a correction due to a displacenment determ ned

bet ween &Jpgrett\rf\ﬁ%ﬁ&ésofhg%i:lg ﬁit%lg%ﬁrﬁan%ngés B iRGREDE BF '?@(Q)r(thg% Bgﬁétﬂ ifthe® 2@

detail ed 11 na ransm ssi o ransm ssi on map can erm ned on

the basi b ifokRdtoR I9er@Ontents (TOC) of the upper information layer 6.
If data erased fromthe TOC is only nade
20 Thus, the transmission map shows the effects of the written portions (and

header areas and/or gap portions) of the upper information layer 6 on the lower information
layer 8, that is, a map of “shadow” regions due to different transmittivities. Based on this
transmission map easy control of the recording power, for example, using a wobble counter
to derive the recording position can be implemented. Furthermore, in cases where not the

25  whole area of the upper layer is written, there will be boundary zones in which the “blocking
factor”, that is, the degree of reduction in transmittivity or transmission of the upper layer,
continuously differs. If the state of the whole upper layer is known, this knowledge can be
incorporated in or calculated from the transmission map so as to provide a gradual adaptation
of the recording power in such boundary zones.

30 It is to be noted that the present invention is not restricted to the above
preferred embodiment but can be used in any recording method for recording on a multilayer
record carrier where the recording operation on one of the information layers is influenced by
differences in a transmission property of the other information layer or layers. In particular,

there are a large number of possibilities in the optical design of information layers. Usually,



unaccessi bl e but not actually erased fromthe upper information |ayer 6,
there is a need for an extended TOC that al so contains information on
wher e datveowaesesw7i tt en before even though 10 this data i SPOADIBINYES6
accessible logically. As an alternative,tghe transm ssion map coul d be
obtai ned or generated on the basis of a pre-scanning operation in order to
find thepkQaatibR tetstire hid8e WO havB b @i SRt rEANRIon AnWMaISRerdERed@ichas tikd by
the transmssion Or transmttivity state of the upper information |ayer 6.
Thi s pr ewstemsiaiegHopevert it dhaleoposdibigtoasq informativardaysse withithmoprosits it ch

only every N tracks. n.the.upper ingor ian layer .6. ar T

S S LR Y T S N T s TR R

Nt p=0. 5dks lower thhn @t of HeATrEwtiRe sl SaRIERS tb BE alidrastiveihfotatotlagiér dtsipat Thud, he
di aneter of the recording beamin the wupper information |ayer 6. 20 Thus,

t he t¥ andgipsefewed erabodimenismey sargridin thegropaef the ppreadedelptims Fyrthefppre.header

areas angl/ a b . . i i he wer
inforna?@%ﬁ&wgajﬁrﬁ@% gﬁgps?@pﬁ%ﬁﬁggﬁgbotg%ggggﬁéﬁ%g#%%éf%%gﬂ?gﬁ%F?tgrent

t ransm t éthet thive thosBHstedl irdthe thiigs. Ih tleendainss amgnrefagnceaipn glacedbetwezh t he
recordi ng power, for exanple, using.a bbl] e counter to derive the

recor di nEArEEReses &??U%bﬁéoi‘%?@ﬁﬁh{nét&gmgw $more, in cases where not the
25 whol e area of the upper layer is witten, there will be boundary zones
in which the "blocking factor”, that is, the degree of reduction in
transmttivity or transm ssion of the upper layer, continuously differs.

If the state of the whol e upper layer is known, this know edge can be
incorporated in or calculated fromthe transm ssion map so as to provide a
gradual adaptation of the recording power in such boundary zones. 30 It is
to be noted that the present invention is not restricted to the above
preferred enbodi nent but can be used in any recording nmethod for recording
on a nultilayer record carrier where the recording operation on one of the
information layers is influenced by differences in a transm ssion property
of the other information |ayer or layers. In particular, there are a |large
nunber of possibilities in the optical design of information |ayers.

Usual |y, WD 02/ 056307 PCT/ 1B01/02536 13 information |ayers are made which
have a high initial reflection and a lower reflection in the witten
state. However, it is also possible to use information |ayers with the
opposite contrast, that is, so-called "white-witing" layers. Simlarly,
the transmttivity of the witten state may be |ower than that of the
un-written state due to an alternative information |ayer design. Thus,




5 the preferred enbodi nent may vary within the scope of the appended
clainms. Furthernore, the word "conprise" and its conjugations do not

excl ude twWeopewsence of steps or elenents other than thoBeTABERE6I N t he
clainms. In the clains, any reference siqg pl aced between parentheses shal
not be construed as limting the clains.” WO 02/ 056307 PCT/1B01/ 02536 14
CLAI M5: drafMviget hod of recording information on a nultilayer record carrier
(1) by irradiating the record carrier by a radiation beam having a
recording power, said nultilayer record carrier conprising at |east two
substantially parallel information layers (6, 8), said nethod conprising
the steps of 5 a) a detecting a difference in a transm ssion property of at
| east one (6) of said at least two information |ayers (6, 8); b)

determ ning, on the basis of said detected difference in a transm ssion

property, a corrected, Vv e for. a.recordin ower, used for r.ec ing said

i nf or mati-on, and d%nl?gf L%sr?i‘focfdl(?gr“?fgglf‘%t%?r\fgﬁ Z}[}él\{\lﬁg?yef &%chf%grs@? gy

i nf or matil,aliaQRs HAQLARE cARr bPh ritliatichbednl Khvale 4 @asididgsowedf @idaiultlaydrayer s
(6, 8) when said recording is effected through said at |east one (6) of
sai d at teeard catrigo compusing et loast g substangall gparatlelintosmptioblayors é0.c8)ssad)
differencethi(? a t,sriraim m'gs' %rg, property has been detected. 2. A nethod as
cl ai med TRPQF SPHPHS e} %%ai d record carrier (1) is awitable 15

opti gal gi sk and saddlectinglaciiFéreftteiniattmemkionpropergrof (@6)eabtsond (6) of said at

sem -transparent layer. 3. A nethod as clained in claim1l or 2, wherein

sai d di flpest sre infornatioa layerafs fssi on property is obtained by determning a
portion af said at . - ding: . i aTqliaeY! recor ded
dat a. 20634. A et hdglt as nclg’gﬁ] r%égg?sﬁlggfr}%doﬁ%&g?d élﬁ%re\pp@éegg%ﬁng cF%?nrrs, in

whi ch saprdperggarcenteadd value €orl assrecartimprponed uied foessordingsaidnfomidtieoot ansh | evel
difference in said other, information |layer (8). when said recording,, s

ef fect ed®)t hr ough FSHEGHbeITesfedy2 fPh’feﬁ%@FPgasmqfé‘wﬁQWB?88(?“8‘?’8%‘"&(8@%d at
| easfy ong:q nf ' - (62 s aTale TTS i ' ¢ f
theslté)r ecn%ldé ér}glg%rgi‘drr@ @0 a slgﬁcl:%?f}psr@’s?)n\gh?ﬁse stla glgnggfsls E’Jgf?‘?\tg@ gnglglgv\}gs}y %%pfgaesgt i on
pr ocedureebpui chixtlatileashtwe nbomhatign dayser @t 8satfagrosition vderé segd difference in a

transmission property has been detected.

2. A method as claimed in claim 1, wherein said record carrier (1) is a writable

15 optical disk and said at least one information layer (6) is a semi-transparent layer.

3. A method as claimed in claim 1 or 2, wherein said difference in the
transmission property is obtained by determining a portion of said at least one recording layer

(6) which contains recorded data.

20
4. A method as claimed in any one of the preceding claims, in which said
corrected value is determined by measuring the reflection level difference in said other
information layer (8) when said recording is effected through a recorded area or through a
non-recorded area of said at least one information layer (6).

25

5. A method as claimed in any one of the preceding claims, also comprising the
step of using a power correction procedure provided in a recording apparatus for correcting

said recording power according to said corrected value.



said recordi ng power according to said corrected value. W 02/ 056307

PCT/ 1B01/ 02536 15 6. A nethod as clained in claim5, in which said

correct edv@ar/0fs307s used as a pre- set value for said powePCTEBX®Ci360N
procedure at said position where said di1f5f erence has been detected. 5 7. A
method as clained in claim1 or 2, also Conprising the steps of: i)

determ ng.ng a firsA nasteed & clabled el clfh WeRWRIEREEE caREAS PRuS Al tledbs 4 BRST
one (6) information |ayer and header areas on said other information |ayer
(8) by nishsalpe fuy saidi ot epressionprodedureatt baid position ahete Said diffiertnoe hasybeen

i nfor rrat(i'hegntlcflyer (8) caused by said header areas in said at |east one

i nf or mat t?‘fffayer (6) at a predetermned first nmeasuring point; 10 j)
deriving positions of header areas fromsaid first angul ar offset

determ ned; and k) using said corrected value at said derived header

positi onk. 8. A mﬂhcagaswlamﬁrédn Flaimg |Lr gy glso eompriipg e sien@it he step of
determnikng a 15 secqrn r_of r e n I

| east oné (6) inf or ma loﬂgﬁg};%t%ngﬁlg; 8@%%@%&%&@8@%%&%% S%fdhagrlealéﬁé%r@ti on
| ayer ( Sinfdayhatiombuyer #gl ebaiécaresamssal dothérdnfoginbesi 1ager (8) 8y @heaburirai d ot her
informati.on | ayer (8) caused hy said header areas in said at |east one

i nf or mat ¢1§fﬁrepa p thegieflgetion lexelam spid pthee indormation Laves £k Ganspddey s9id hegdak ed at
a radius S albs . [ | ff . . [.I St
pr edet era%egnsela %hr#gg Le?ilgt(r)fggﬁo%,h&h%}%re(gé%tra%%?%g%éﬁﬁgegéﬁ@ggﬁ‘#? om bot h
the 0 rs) angul ar defifvireg pasitibnk loé hexlepardasiagmisaid fobf agulas offast deermamdpunt
for a possjble decentering of said at |east two information |ayers (6, 8).
9. A nmetf¥d as clained in claim?7 or 8, in which said corrected value is
determ ngd on the Qay) Sidlorddtdd viRRSHESE d@ﬁ@é@%ﬁ@ﬂ%ﬁ}{ﬁk differences. 25
10. A net’hod as clainmed in clainms 1, 2, 7 or 8, In Ich said corrected
value is determned by performng a trial recording during which test
patterns,are recorded on.the . record.carrier. 30.11_ A net as.clainmed in
claim1,%also conp‘gil%qt ‘@d?%Cialgngn Sgﬂ?za%lﬁ%@mapﬂ%% ﬂ@é&@n‘?ﬁ&%&’%’&g?i cation
pr oviylecse@tnBaigildt 0REthebRédn Raddrhreds lof Fhidiabk thaktesifRN () f¥érmafion 1&RAand N Whi ch
said corrected value is determi ned fromthe correspondi ng specification
read. Wheedeosesen segdythannfamsten layer (8) by measuring differences in the reflection

level in said other information layer (8) caused by said header areas in said at least one

-

information layer (6) at a second predetermined measuring point located at a radius of said
record carrier (1) different from that of the first predetermined measuring point, the header
20  areas being derived from both the first angular offset and the second angular offset so as to

account for a possible decentering of said at least two information layers (6, 8).

9, A method as claimed in claim 7 or 8, in which said corrected value is

determined on the basis of said measured reflection level differences.

25
10. A method as claimed in claims 1, 2, 7 or 8, in which said corrected value is
determined by performing a trial recording during which test patterns are recorded on the
record carrier.

30 11. A method as claimed in claim 1, also comprising the step of reading a

corresponding specification provided on said record carrier (1) from said record carrier, and

in which said corrected value is determined from the corresponding specification read.



16 12. A nethod as clainmed in claim1l, in which said difference in said
transm ssion property is obtained on the basis of a transm ssion map

i ndi cati moprewsafed portions of said at |east one infornmaCi/aBoiloaper (6). 5
13. A method as clained in claim112, in ich said difference in said
transm ssion property is obtained on the basis of said transm ssion map
conbi nedimi th posi Alifadifio®@hs f18@st@lin cRlBASin( WhicR kail MXfReAdE iAREid thfsmidsidRt hod
as clained in claim12 or 13, wherein said transnmssion map i s 10

cor r ect eproperty hsobtringdsonthehasievba tramssel sHos piap dediestingiyes pastiPrs oftsaidedst
two info n ). 15. A nmethod as clainmed in any one of
clains 1 mz% %Efo t}o Slﬁg'%ra@g transm ssion nmap is derived froma table of
contents corrpri sing information about the positi on of 15 information
recorded on said at |east one information |ayer (6). 16. A nethod as

cl ai fed +h any oneAdpethpd pnglaimed:ip clpim 8owpvh1§h ﬁ@dtdﬁéergm@gn@md&aésm@&laﬂm ng
the reco

pro- scantioRay i sEsip&PlilulyiARE 8 534 0B RR PR OBl AR of pender |
sai d pr easaa() or@appertiinson i s a quick scan operation in which only every
N tracks of said at |east one recording |layer (6) are scanned so as to
determ ne the transm ssion states of the at | east one information | ayer

(6). 2548 A rew@%@g@g&ﬁﬁ&&%%&& 19%2119] Aerbf AldsORcRh o L1 1 aver
record carrler provi east o substantially paralle

i nf oflmat carreckealymrthe bésis 8] a dstainineddiaplacansent betwwen saidgt leastrtwoonfimaftiami t

(10) for reczﬁiﬁ ng said information with a predeterm ned recording power,
and 30 d&¥ )ng nmeans (17) for determining a difference in a

transm ssion property of at |east one (8) of said at |east two information
| ayers (6, 8), wherein said recording unit (10) is controlled to perform
sai d recdy.di ng wi tAraethoéaavdammlinanynenmf dliensri@ctorldi whensoweaid trimsmissiond

recording is ffe ed on 63 PCT/1B01/ 02536 17
o d at ehds SEem il 6 SFlepESmngtingintiinon AP b posEaY one
i nf orrat jindermadve Eecfo@dedadn @ld at least one information layer (6). ‘

16. A method as claimed in any one of claims 12 to 14, comprising the step of pre-
scanning the record carrier, said transmission map being derived from the pre-scanning
operation.

20
17. A method as claimed in claim 16, wherein said pre-scanning operation is a
quick scan operation in which only every N tracks of said at least one recording layer (6) are

scanned so as to determine the transmission states of the at least one information layer (6).

25 18. A recording apparatus for recording information on a multilayer record carrier
(1) provided with at least two substantially parallel information layers (6, 8), said apparatus
comprising:

a recording unit (10) for recording said information with a predetermined
recording power, and

30 determining means (17) for determining a difference in a transmission
property of at least one (8) of said at least two information layers (6, 8),

wherein said recording unit (10) is controlled to perform said recording with a

corrected value of the recording power when said recording is effected on another one (8) of



position where said difference has been detected. 19. An apparatus as
claimed in claim 18, wherein said determning neans is an 5 opti cal

det ecti ow@yxo0smse7( 17) for detecting light reflected at saPdI/aolloessst one
information layer (6). 20. An apparatusg-as clained in any one of clains 18
to 19, wherein said control of the recording unit to performsaid

recor di ngidMt IdhseewPinf @ aia6n YAkHE6 0f) thid@gh S50 atichd dAeWYorh&ionliQyeidby dtad out
by a power calibration function of said recording apparatus. 21. An

appar at posidionsvhereeadd didfesence bavbesh detegtels 18 to 20, wherein said
determning neans is arranged to obtain a transm ssion map indicating
recorded portions of said at |east one infornmation |ayer (6) on the basis

of a pretgscanni ng Apgpprkateas AEiméd in HRirAPBAVRErHih sakl ddtahiimidlg nitand) aane of
clains 18 to 20, wherein said deternini ngérreans is arranged to obtain a

t r anSni tied detgstipn aysierni(hp feedaecting light teflecied at said of lgnsh png whermagia layer

informat(an | ayer (6) on the basis of a table of contents conpri sing
i nformati1on about the position of information recorded on said at |east one
information layer 20 (6). 23. An apparatus as clained in any one of clains

18 to 22, wherein said recording .apparatus is an_optical disk. recording
device. &5 24. A riit eRRAEEY asr“é%‘g?aéIEQW?@Of("P}m’ﬁrl&}BdgdW e qO@ggf o o

subst anz}hggécgr%@i{ & perfd?%ﬁ%fmre&&ain%%l)ﬁ{ §3\§]1§ectéﬁ) vARLSHE ?&B}cﬁn% god@& is

recorde e recording unit ereiln a specificatton Is

pr oMi0de ccaoiedsait By mepowred calibratia@r fufidtjqn ofsaid reperdinggiapapsiati. | ndi cati ng a power
correction factor to be used when recording is effected on one (8) of said
at least two information layers (6, 8) through another one (6) of said at

lleast twy informatAQRyd@mes 8 dfimed)in anPohe?St clAndUIsttb By RherbRGAIQ carrier as
clainmed in claim?24, said nultilayer record carrier being a rewitable
opti cal dﬁqgmir(ing means is arranged to obtain a transmission map indicating recorded portions of

said at least one information layer (6) on the basis of a pre-scanning operation.

15

22, An apparatus as claimed in any one of claims 18 to 20, wherein said

determining means is arranged to obtain a transmission map indicating recorded portions of

said at least one information layer (6) on the basis of a table of contents comprising

information about the position of information recorded on said at least one information layer
20 (6).

23. An apparatus as claimed in any one of claims 18 to 22, wherein said recording

apparatus is an optical disk recording device.

25 24, A multilayer record carrier (1) provided with at least two substantially parallel
information layers (6, 8) and suitable to be recorded by a single recording unit (10), wherein
a specification is provided on said record carrier (1), said specification indicating a power
correction factor to be used when recording is effected on one (8) of said at least two
information layers (6, 8) through another one (6) of said at least two information layers (6, 8).
30
25. A multilayer record carrier as claimed in claim 24, said multilayer record

carrier being a rewritable optical disk (1).



