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power, and optical recording nmediumfor use by such
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for setting an optinmal value of a wite power |evel of
a radi ation beamfor use in an optical recording
apparatus for witing informati on on an opti cal

recordi ng medium the information being witten on the
optical recording nedium by applying the radiation
beamto the optical recording nedium the nethod
cMethed asil apparetus ffor detergrinipg the oRkiat Vilg Paves eyl articalfreqopling
PALFEK 135 udeBy Buch Bthod hiRipphathshe optical recording

medi um eac% test pattern witten with a different
value of the wite power |evel of the radiation beam

a second step of reading the witten test patterns to
form correspondi ng read signal portions, and a third
step of selecting the optiml value of the wite power

I evel in deépéaneeion elan td hpethabidr sitiggan optiowt Vabx of a Fhie power
lev ?nft rgcﬂat{oﬁ 'i)g ohﬁsg llr?%n%gtééapre@d?dlgg %ﬁg&r@’tlus foﬁ%ﬂﬁﬁg 1fﬁgrmat1on on

ara us usi ng e I nvention,

aamdnptn@l weordipg me@umartbftl@fommn el Wiitfen op thy Spficglreqoping medium

?m@ﬁfé r&dih@ioﬁ?‘%ﬁ@%h@ SptRAGEEotHinddunt, R nlefM68 Bérh@Ring a
In optical recordi a nethod according to the first

pférptégep ApPIiing agerics Paweftyatfeeas &t 3 163} areg o the aﬂweﬁdﬁom RSGREY

CaBt 18 atteRiitte MG @ diffefent ﬁﬂﬁ fof @B wm@od Wéﬂ%daﬂ‘tlﬁ: radistiod beam,

recor tus.using this procedure are

3% é"eg B erbes R i S B P ERb e R el porcons

O&fﬁ A N6. steb of efttimgahe dpemelrvaiun of thdreritampb @ lqyehie depeerde onthe
recordlng apparatuses is nornally set using

rea SI%lalapdge procedure. This procedure is perforned by
vvrl ti ng a Beiivesiopfurtherstlatpsip er ppiisalirproplingapparaisaginghe

?t d&(ﬂhg {O%QE\QhM TRY 4 Bptiddn] &e%orﬁﬁ§ e %or umméfhod
erred to as 'area IS genera Yy | ocated at the

|iﬁﬁéfreaﬁPaé‘ﬁ‘@taéWQﬂgtaﬂﬁll@’ént%aped recordi ng medium In
the OPC-procedure test patterns are witten with

vari ous values of the wite power |evel of the

radi ati on beam Subsequently, the witten test
patterns dn eptroelaelcohﬁugla mtichd eotordigpothe ifirsgparageaghh i ggmeadly

%% c? {(])Sas gnr Sptlmumnﬁower ggntr”?(?ﬁ’%‘} bl%gédurfe ogucl?m Brocetdnl% and a
recording apparatus using this procedure are, for example, known from the European Patent
No. EP 0737962.

In optical recording the write power level in practical recording apparatuses is
normally set using such an OPC-procedure. This procedure is performed by writing a series
of test patterns in a test area on the optical recording medium. This test area, commonly
referred to as OPC-area, is generally located at the inner diameter of a disc shaped recording
medium. In the OPC-procedure test patterns are written with various values of the write
power level of the radiation beam. Subsequently, the written test patterns are read back and
corresponding read signal portions are formed. By measuring, for example, the modulation
and/or the asymmetry of these signal portions, each portion related to a different value of the
write power level of the radiation beam, a value for the optimum write power level can be

derived. OPC-procedures for various types of optical media are well known, examples of



and/or the asymretry of these signal portions, each
portion related to a different value of the wite
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optimumwite power |evel can be derived.

OPC- procedures for various types of optical nedia are
wel | known, exanples ofwhich can be found in the

vari ous standards for each of these types of nedia
(such as for exanple: DVD+R 427Gbytes Basi c Fornat
Speci fication;, Format Description i s, howeve

pVeeh @pbe foxyrd latthewprgqyé ptm?dsltdafqr &8 |o% @ﬁ@ @@gs qfpgdia (such as for
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di ter of a disc. A correct value of the optinum
wWid®°power level is inportant for the recording

qual ity, especcalaluy ofthe bt gite powee buel di imgorsptiedse
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apparatus whi ch performan OPC procedure at the inner
di aneter of a recording nediumthat results in

It is an object of the present invention to provide a method and an apparatus
which perform an OPC-procedure at the inner diameter of a recording medium that results in
reliable write power level settings at higher recording speeds.

This object is achieved according to the present invention by providing a
method according to the preamble, which is characterized in that in the first step the series of
test patterns are written at a low recording speed, and that in the third step the optimal value
of the write power level at a high recording speed is selected in dependence on the read
signal portions and on a parameter indicative of the relation between the value of the write
power level at the high recording speed and the value of the write power level at the low

recording speed. In this way, recordings of test patterns at the inner diameter of a disc are still



reliable wite power |evel settings at higher
recordi ng speeds. This object is achieved according to
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to the preanble, which is characterized in that in the
first step the series of test patterns are witten at

a low recording speed, and that in the third step the
opti mal value of the wite power |level at a high
recording speed is selected i® dependence on the read
signal portions and on a paraneter indicative of th
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Vﬁwﬁlaﬁe)a o Haleﬁ omh% e ARSIk giabilky stored on many
optical record él can alternatively be use

However, t Iﬁé@h@%ﬁn@é@mﬁ?téh%ﬁ‘ﬁ‘@te’f R iepes ’§?‘fi fromithe éef"i)rgﬁg
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gover the P l u
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the rounding off errors can be made very small, in any case considerably smaller than when

using for example the indicative power values (Piyg). For example:
N=200(Ppn;gn/Piow-1), where N is a digital value stored in the disc which is related to the

parameter Ppign/Plow Would result in an accuracy of 0.5%.

These and further aspects and advantages of the invention will be discussed
hereinafter with reference to the appended Figures, where
Fig. 1 shows a record carrier according to the invention,

Fig. 2 shows a flow diagram of a method according to the invention, and



conprising recording paraneters indicative of the
recordi ng process (including the OPCprocedure). Such
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exanpl e, located in the ADIP (Address in Pre-groove).
The val ue for the paraneter Phigh/Piow as stored in
the disc can be obtained very accurately during disc
devel opnent or format verification, by using both
vel ocities on one position of 4he disc. Furthernore,
by a well-defined description of this paraneter Phigi
Pi ow the rigeddhony arprordne BPEaACBEH e WEFY s ml |
in any case considerably snmaller than when using f or
exanpl e the indicative power values (Pind). For
exanpl e: N=200( Phi gh/Piowi X where Nis a digital
v al u e st orEig 1ishovideadidti shapedvbyticl récerding Ingtlimoh It taving e diameter of
Phj, gh/ Pi QW

AR nedopsP iRy b BBl Ao 20 BPENpEaKLO e dive 1
i mxmntsevsamrwldr larely @ hwumnsgsddlﬂeq’@Oﬁ‘&mtre pndygin ohter digresies aEH7
U Ot Bfiis aRp SRS elEécgtUEl gon‘ﬂgﬁ)ﬁgofé Ebntadns SEONBacks foRFQI M a

carrier accor |nvent|on F . 2 shows a
f Fingle eniralgrenye éfEa Sr?é’loﬁfi‘ﬂk forpsor 9P H@grfedurp HEﬂlF FRAEROGFPiral-

amgﬂngnonas,l%mdr@@hsﬁﬁw irRg s@RBdcRd. Us according to the
I nventi on

a dis
recor di ng ﬁ@ﬁ‘i%“f"‘ﬂﬁ%’h %Prﬁi‘ﬁgt‘ &1 8°FPEQHEWCYW8W of
| $he IATErMIA0GT ZdB© mmnwmp&efdr OVBngk diskd this terands BiéDed ppe

a:’lfmf:rﬁ?f Peaﬁzg’ﬁ%%ngr]fs 1%? | 2 &giué of%b%%l |21 ,8h8R, ¢ Naving
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groove servo-trac or ns degree turn

t emprisestaddrensing infgymatign, candeﬂIPré‘bdd@qﬁs m@rer&re‘aﬁeh @enqra%IYﬁIHSeADIP

e tl%fphSIJ‘c%l SRFNOnfoFREKS of Dodafit orAhEBIHbREVeiS @erbﬁh area’s
an OPC-procedure is | ocated at the inner dianeter

t Hi6 ADIP alptreppiatn Infsatiop. regatsnedisk FFECter SPeIvES oy Be pifamters
d lirflkctivie D the teRSrtling pﬁaesél FoSextuple,rforemivIb Q/p&ﬂlsltsl’iﬁkﬁlran Bres,aeferred

T e T S A L
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DAIP comprises a value for the parameter Pyign/Piow, Which value is predetermined for each

disk.

Fig. 2 shows a flow diagram of the steps in a method according to the
invention. In a first step S1 a series of test patterns is written in the test area 4 on the disk 1,
each test pattern being written with a different value of the write power level of a radiation
beam 35. In a second step S2 the written test patterns are read back so as to form read signal
portions, each portion corresponding to a different value of the write power level. In a first
portion S3.1 of a third step S3 an optimal value of the write power level is selected in
dependence on the read signal portions. The above steps are well known in OPC-procedures
(for example from EP 0737962).

According to the present invention the test patterns recorded in the test area 4

(in the first step S1), are being recorded at a low recording speed. Now the optimal value of



conpri ses addressing information called ADI P (Address
in Pre-groove). Generally this ADI P contains the
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di sk. However in certain area's the ADI P al so contains
i nformati on regardi ng di sk paraneters, such as
recordi ng paraneters indicative of the recording
process. For exanple, for DVD type di sks such an area,
referred to as Inner Disc ldemtification Zone, is

| ocated in the Lead-in zone which is |ocated at the
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objective lens 7, detector system 8, and 01rcu1t 9 together form a read unit 100.

Under the control of a control unit 12 a series of test patterns are recorded in a
test area located at the inner radius of the recording medium while recording at a low
recording speed. Each test patterns is recorded with a different value of the write power level
of the radiation beam 35. For example, subsequent test patterns may be recorded with a step-
wise increasing write power level.

The recorded test patterns are read back by the read unit 100 so as to form the
corresponding read signal portions Sz These read signal portions are processed in setting
means 11 to determine the optimal value of the write power level for recording at a low

recording speed. Furthermore, the optimal value of the write power level for recording at a

high recording speed is determined by setting means 11 by multiplying the determined



enbodi nent a paranmeter Phigi Piowis obtained fromthe
ADI P on the disk (for exanple during disk

WO piosioadezat i on) . Now, the optinmal val ue of thECTHB20&/051258
power |evel for recording at a high recording speed is
obtained by nmultiplying the optiml value of the wite
power |evel for recording at said | ow recordi ng speed
with the paraneter Phigi Piow Fig. 3 shows an
enbodi nent of an optical recoédi ng apparatus according

to the invention for recording information on a.
optimalaalue efBeIVHE PREHIIGYRA far recording a4 8 lopgpeozdingspeed vdthdyp
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5 (33 ? at u ri Ses . cturea%gereokl on source 34, for
s} grggg% TePEM 4 aSers “Yor enitting the

radi ati on bean135 The radi ati on beamis converged
onto the recording nediumvia a beamsplitter 6 and an
objective lens 7. Radiation reflected fromthe
recordi ng nmediumis converged by the objective |ens
and, after passing through the beamsplitter, is

i nci dent on a detection system 8 which converts the
incident radiation into electric detector signals.
These el ectric detector signals are applied to a
circuit 9 which derives read signal portions SR
representing information being read fromthe recording
medi um from these el ectric detector signals. The

radi ati on source 34, beamsplitter 35, objective |lens
7, detector system8, and circuit 9 together forma
read unit 100. Under the control of a control unit 12
a series of test patterns are recorded in a test area
| ocated at the inner radius of the recordi ng nmedi um
while recording at a | ow recordi ng speed. Each test
patterns is recorded with a different value of the
wite power |evel of the radiation beam 35. For
exanpl e, subsequent test patterns may be recorded with
a step wise increasing wite power |evel. The recorded
test patterns are read back by the read unit 100 so as
to formthe corresponding read signal portions SR
These read signal portions are processed in. setting
means 11 to determne the optinmal value of the wite
power |evel for recording at a | ow



recordi ng speed. Furthernore, the optiml value of the
wite power |evel for recording at a high recording
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t he det erm nedopti mal value of the wite power |evel
for recording at a low recording speed with a

par anet er Phigh/Piow This paraneter Phigh/Piows read
fromthe ADIP of the recording nedium1 by the read
unit 100, and is supplied to tthe setting nmeans 11. The
par anet er Phigh/Piow s predeterm ned by the

mah&iMEt ures of the recording nediumand is
pre-recorded in the ADIP of the recordi ng nedi um
during manufacture thereof. CLAIMS: 1. A nethod for
setting an optiml value of a wite power |level of a
radi ati on beam (35) for use in an optical recording
apparatus for witing information on an optica
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on an optical recording medium (1) conprising a
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recording medium (1) comprising a radiation source (34) for emitting a radiation beam (35)
for recording information on the recording medium, the radiation beam having a controllable
value of a write power level, a control unit (12) operative for recording a series of test
patterns in a test area in the recording medium, each pattern with a different value of the
write power level, a read unit (100) for reading the recorded test patterns and for forming
corresponding read signal portions (Sg) , and setting means (11) for setting an optimal value
of the write power level in dependence on the read signal portions, characterized in that

the control unit (12) is operative for recording the series of test patterns in the test area in the

recording medium at a low recording speed,
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recording a series of test patterns in a test area in
the recording medium each pattern with a different
value of the wite power level, a read unit (100) for
readi ng the recorded test patterns and for form ng
correspondi ng read signal porsions (SR) , and setting
means (11) for setting an optimal value of the wite
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