Anal ySiSPJ—?ftI ﬁ tical effects on storage nmedium The invention relates to a
nmet hod f L 4)§ ing the quality of optical effects on an optical recording
medi um arslotoocppdsscat i ons of the nmet hod. The technol ogpCofiBroox0E4235 and
writing information to and fromoptical @disks has nmade remarkabl e
advancenments in recent years. Wth the advancenent of the technol ogy

vari ous Andiass off optieslercR®nfsturagd mediagh corr espondi ng nmedi a has energed. On
the market today there exists inter alia, read-only nedia, i.e. ROWdisks
such as for nusic play-back, wite-once optical disks, where data may be
witten only once but read many tinmes, and rewitable disks for recording
and erasing data nultiple times. These three different formats each have a
rai son d' etre, and each have strengths and weaknesses. Conmon for the three
types is a wish of increasing the data capacity so that nore data may be
present or provided onto a single disk. There are, however, a nunber of
limting factors fi hit8itish #8atld 1ol 1ReMBd ForCARRSInk ¥he GBIty RGP ticaANdrfdcRCt OF 1S
the size of the optical spot, which on high-capacCity di sks becones al nost
as | ar geonean aptisalsecarding nddiuns and eappliogtiang af thefrhetbod on the disk. In this
limt, information.of re than gne single bi be detected.by.the
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for capacities up to 27 GB, and thereby determ ne the |lengths of the
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t he wri twritetonat eptycal disks, wieey dhtathapibe eyritich oAbt oree Hat hé mahh eimesyandt or s of
the present,  inventi on have appreciated that currently no sglution exists to

anal yze TeWBtaglrdishs foprecprding jnd; erayngdate Byulinde aes. dhepe reerfitiergnt fogpats
capaci t cach hive'd'GissR afre Ghd'APH ﬁaveséﬁgﬂ%tﬁs SR WedkBssks UmMEH ’lyithe md t he
inventors have 1 n consequence devise e present 1nvention. The present
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witten effects oda an optical nmedium Preferably, the invention alleviates
or onto a single disk.

There are, however, a number of limiting factors for the size of the data
capacity. One important factor is the size of the optical spot, which on high-capacity disks
becomes almost as large as the size of the smallest optical effects on the disk. In this limit,

15 information of more than one single bit may be detected by the optical spot resulting in inter-
symbol interference (ISI).

In the Blu-ray disk (BD) format it is possible to analyze the time between
slicer crossing for capacities up to 27 GB, and thereby determine the lengths of the optical
effects. But for capacities above 27 GB it is no longer possible to unambiguously determine

20  the slicer level, and also the well-known jitter analysis in connection with optimum power
calibration (OPC) for adjusting the write strategy in a recording mode, is not possible.

The inventors of the present invention have appreciated that currently no
solution exists to analyze the quality of the written effects on an optical medium for
capacities in the 30-37 GB range, such a solution is of benefit, and the inventors have in

25  consequence devised the present invention.



mtigat eﬁgﬁﬂ& %r nore of the above or other disadvantages singly or in any
conbi nati'on. 88r di ngly there is provided, in a first aspect, a nethod for
anal yzi ngwonheospeadsst y of optical effects on an optical PETAB2IONGS4REDI um
the method conprising the steps of: a) dgterm ning a waveform of a nmeasured
optical signal fromthe optical recording nmedium b) determ ning a waveform
of a nom nal si gndthe prédentiamniidh se¢kgna pravidenignpediied bh&ing foryialyRiagsheof an
optical channel nodel, c) calculating an anplitude-difference paraneter,

the anplqueliefarmittcarefeets opanapscametiymPrefesably. dhe inventign alleyides o f f er ence
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par anmet er. A measuXcedrdingly dere sipgondded, sua Airsh asprectye asihaiifoo phdlgzhg thegnal
froma read-only,. ite-once, rewitahle, etc. CD-type disk, DVD-type disk,
B0y 1 S Bt aptioallebeds RB et oai el e fas meftur e PRYBTSHTPRnEie S esent 5
the bingygy data present on the disk. On the disk information is stored in a

pattern of optical effects, e.g. referred to as marks. A typical encoding
of the iafdetermininga wevafbrn plimimeasyréd eptivobisignpl freethe opti¢ad rermrdingmedium,or ed

in optical, effects and aces between the optical.effects .a | |'s as the
| engt hs HhdeloREIng  Barefary SLF pominiT pigualy s Sminal sighg el latedy 2 G sk
may in theank N bebekdAl ERMALIMeddpe represented by a timng sequence of
transition shifts between spaces and optical effects. The bit type (i.e.

opt ilfal Bfcplelating ar papkinderdifasence parpdternthy apwlighsigudiBereneeparameter haieg of
transiti ' ok L Lk '
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opti cal windeih agualityatedste dBitkkadptidalpdfeess isdeletmindd &rofinght hinptirrdeidiffaessece
paranmeter is based on an anplitude difference between the neasured waveform
and the IR&M§teN or cal cul ated waveform The anplitudedifference paraneter
may be a sinple syply. | P &bt Yo i3] }E¥-onl

par aneter, such as aem%(ﬁg%lrcgr%%a s baa%?sterg%%%%ﬁao@cf? ﬁ) g?le)ne%gs?,n Y

mat Hénmatwutelonogerwatitabie, etc. CD-type disk, DVD-type disk, BD-type disk etc., is a modulated

signal wherein the modulation represents the binary data present on the disk. On the disk
information is stored in a pattern of optical effects, e.g. referred to as marks. A typical
encoding of the information is the runlength encoding, where information is stored in optical
effects and spaces between the optical effects, as wells as the lengths of the optical effects

20  and the spaces. The bit pattern on a disk may in the runlength encoding be represented by a
timing sequence of transition shifts between spaces and optical effects. The bit type (i.e.
optical effect or space) and bit length may be deduced from the type of transition shift and
the timing between the transition shifts.

The calculated model signal may mathematically be represented by a linear

25  optical model such as the Braat-Hopkins model.

The amplitude-difference parameter is based on an amplitude difference
between the measured waveform and the nominal or calculated waveform. The amplitude-
difference parameter may be a simple subtraction, however it may also be a more complex
parameter, such as a width or mean of a distribution of differences, a mathematical operation

30 may be conducted in order to obtain the parameters, etc.

It is an advantage to determine a quality measure of the optical effects from
the amplitude-difference parameter, since such a measure is indicative of the quality of the
written optical effects which may be used even for such data capacities as capacities above
30 GB, such as in the range 30-37 GB.



may be %E&E in order to obtain the paraneters, etc. It is an advantage
to deter ality neasure of the optical effects fromthe
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quality of the witten optical effects which may be used even for such data
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i ndexed by the first and second widths, wherein the anpl i tude-difference
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the light was re rom and second
regi ons sareqndhegmdetmtthé ifiesy régiorspﬁi@hbelaﬂ traitinpledgésaingeet ibyehey filshail second
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ROM t ypevidhhsiwhesein the gmplifade 0 ffprenceiprramelsrds opfainsdratoun d jeadingandior iaHEg f or
a spemf&gstype of transition, i.e. as a function of a given transition.
The anpli1fude-difference paraneter may even be determnmined as a function of

the I dth of the r’lﬁxgloptlcqzlmgnal thos eorppréses first ahd sevond bmnioamcbrmspdmﬁng/\iodt h of
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speci fi aeigaided as spaces and marks respectively in a phase-change type disk or write-once type
disk, as pits and lands in a ROM-type disk, etc.
The amplitude-difference parameter may be obtained for a specific type of
20  transition, i.e. as a function of a given transition. The amplitude-difference parameter may
even be determined as a function of the width of the region prior to a specific transition
and/or the width of the following region. For example, the amplitude-difference parameter
may be determined as a transition from a mark to a space, or from a mark of a specific length
to a space of any given length, or even as a mark of a specific length to a space of a specific
25  length.
It is an advantage to determine the amplitude difference in this manner, since
it may provide more detailed insight into the systematic behavior of the various combinations
present in the pattern of the optical effects on a disk, and thereby directly reveal a possible
systematic error in the positioning or lengths of the various pattern combinations.
30 The amplitude-difference parameter may be obtained from a change of the
amplitude difference or sum across a transition. Thus a mathematical operation may be
performed onto the amplitude different in order to provide an amplitude-difference
parameter. The difference or sum across a transition may provide even further insight into the

quality and possible errors of the optical effects.
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I rst- aspect of the invention.
- means adjusting the power level and/or level duration in a write strategy according to an

amplitude-difference parameter as determined by the method of the first aspect of the
invention.

Such a device may be provided in connection with or as a part of an optical
recording apparatus capable of analyzing the quality of optical effects e.g. in connection with
an optimization procedure of the written optical effects before a recording operation.

According to a fourth aspect of the present invention is provided an integrated
circuit (IC) for determining an amplitude-difference parameter, the IC being adapted to drive
an optical storage apparatus so as to measure an amplitude-difference parameter as
determined by the method of the first aspect of the invention. The IC may be incorporated in
a device or apparatus according to the second or third aspect of the present invention.

According to a fifth aspect, the present invention relates to optical effects on
an optical storage medium being provided using a write parameter determined from an

amplitude-difference parameter in a measured waveform and a nominal waveform, the

amplitude-difference parameter being determined by the method according to the first aspect.

In the simplest method optical effects are provided to an optical medium by
turning the laser on at a predetermined power lever for a predetermined duration depending
upon the desired length of optical effect, and turning the laser off between the optical effects
for a duration corresponding to a desired length of the space. However, the write strategy

may be more complex than this, for example in connection with the direct overwrite method



Such a % r&% be provided in connection with or as a part of an optical
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the first aspect. In the sinplest nethod optical effects are provided to an

opti cal stattigybefoye writing datatohe nexsenticalreeerdablp medater ni ned power |ever for a
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O
opti cal effec%. Standard wite strategies may exi'st, categorized according
to t he amplitude-difference parameter is obtained.
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According to a sixth aspect, the invention relates to a computer readable code
20  for determining an amplitude-difference parameter, the code being adapted to determine an
amplitude-difference parameter according the method of the first aspect.
The various aspects of the invention may be combined and coupled in any way

possible within the scope of the invention.

25
These and other aspects, features and/or advantages of the invention will be
apparent from and elucidated with reference to the embodiments described hereinafter.
Embodiments of the invention will be described, by way of example only, with reference to
the drawings, in which
30 FIG. 1 schematically illustrates an optical recording apparatus capable of

reading and/or writing information from and/or to an optical storage medium,
FIG. 2 schematically illustrates optical effects on a Blu Ray disk,

FIG. 3 schematically illustrates a series of channel bits from an optical signal,



resul ti I th of the witten optical effect, i.e. |2-strategies for
witing%ﬁﬁ%ﬂg? 13- strategies for witing 13 -marks, etc. The wite
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strategy, may be optimnmized in connectiongwith a optinization routine where
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paranet er accor di IRIGt 4 shdves 4 his®raas pEht tahsitibs fréid @rhndom bgace eidéngitined, and
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anplitude-differe SPELEixl ' s | ' ect,
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possi bl &ifblehidd R8s 8 GABR tRinsitibs, | nvention. These and ot her aspects,
features and/or advantages of the invention will be apparent from and
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with refSrERE"YH T HE €Y in which FIG 1 schematically illustrates
an optical recordifig. 8RS SinbSixCERABItR bf hbRpHiude dEfElémes ¥erbds! tR@sitions
informati on fromand/or to an optical storage medium FIG 2 schematically
i |1 Ut r sabsainesinsing sesprdwrite wrptegyBind Ray di sk, FIG 3 schematically

il lustrates a seri ne | | I ows a
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r unl engtdbtaifddsig sthindsvrimistratéggr aphs for transitions froma mark runl ength
to a space runlength and for transitions froma space runlength to a mark
runl ength, FIG 6 schematically illustrates the difference and sum of the
anplitude differences across a single transition, FIG 7 shows matrix

di stributions of anplitude differences across transitions obtained using a
firdts wite strat egyoptical storage apparatus 1 capable of reading and/or writing information

from and/or to an optical storage medium is schematically illustrated in Fig. 1.
A real optical storage apparatus comprises a large number of elements with
various functions, only a few are illustrated here. Motor means 9,10 are present for rotating
the disk 11 and controlling the motion of an optical pickup unit 5, so that an optical spot 3
20  can be focused and positioned at a desired location on the disk. The optical pickup unit
includes a laser 6 for emitting a laser beam which may be focused on the disk by means of a
number of optical elements. The focused laser light may in a recording mode be sufficiently
intense so that a physical change may be provided to the optical disk, i.e. optical effects are
provided onto the disk. Alternatively, in a reading mode the laser power is insufficient to
25 induce a physical change and the reflected laser light detected by a photodetector 7 for
reading the optical effects on the disk.
In the present invention the measured optical signal from the optical recording
medium may be the signal as seen by the photodetector 7, the signal may either by a
dedicated unit (not shown) or by processing means 4 be transformed into a form which is
30  suitable for further processing.
The control of the storage apparatus may be done either by hardware
implementation, such as illustrated by the motor control 9 and optics control 2. In addition,
also microprocessor control means 4 is present. The microprocessor control means (e.g.

integrated circuit (IC) means) contain both hardwired processing means and software



FIG 8 I x distributions of anplitude differences across
transit?‘%ﬁ\é\fg‘ﬁa‘g%ned using a second wite strategy, and FIG 9 shows matri X

di stri butwonsoaf7enpl i t ude differences across transiti oRETAR2@S/NBIAIUSI Ng a
third wite strategy. An optical storagejapparatus 1 capable of reading
and/or witing information fromand/or to an optical storage nediumis
schemat i graddsying iletnd, s@tiade igna fied. sudh af'by ehnsagital Iigh-18DEchge] sufivedré trhidy
conprises _a large nunper of elenents with various functions, only a few are
i |lustr dﬂﬂ%ﬁlﬁ@ﬂ@ ongrRtion oftherpperatus. Brampleeeidygh-leyel ol mﬁfgl&sneclw@esk 11 and

troll I t
3" can’ b Tac CATBRLF Rl 1S noH: AR BT BnftPl lesps pe 1T RoRipfibac =P

opti cal pickup unilh Fugldlmdn}sxeanplasﬁoptﬁ:af eflfeoﬁmtthgRaiy diak @BDppwideli ch may

be fqcused he di s unbe el nts. The

F ocused sl ifuSEaes REIP WP 20 L Greift) SoRBTh U} petemeReally Mivisiebnso ¢ nat
a physi qﬁlg LA AIDH1 5FY- u{%?e 6&%0@%%0&190}5&1:%1 O CH arfll r‘éEmné 22 betMREM ﬁfél effects
are provided onto the d % Al'ternatively, in a reading node the | aser

power i soptiealeffectsi Bt eff@‘cs ard ahgled afimgsi teaok Sphalnwfr@mdhet mtqr@ndi eutveuds, aser
light d d f fect th
i ok, | e g o Bk D BRGHER 1k "o Sied BRR AT mal B AT s BRI opt i cal

recor dl NGhBAtidAITy ﬁmylgb@ct\bﬁers i ialengity SEBE ré&wcfebelgﬁh@tlmmmﬁtawn fhe t he
signal may either by a dedicated unit (not shown) ééproces& ng neans 4

be tl0anstesticabaxip A8 65 a funstipm @hthepopision alopatﬁhaehqr@pnﬂahaxlﬁ lﬁr aﬁ:aaﬁ@icmp ofthe
trol
ol eneriba iy T SR RAERRRL A BR8Nt 2 o R B8 22,1

control bRtwden th@ldiatksmﬁenafesmfdﬁedrtops SR &sS28. I@@pha@lchm’@pédﬂsls thds ﬁ&ﬂm The
m cr oprocessor control neans . Lnt egr ated circuit rreans) contain
bot h harZhw r &8 aﬁpﬁﬁ@§§¥%§)ﬂﬁ@8ﬂ§1°&’r¥6ﬂ%m%W@Hﬁ%§db% §m<fas % hare cgystalling e g.

a user, 3§ Sﬁs% Ao BALSvAL, @ high-level control software, may influence
t he operation OP e appar at us. Exanpl es of high-level control settings

i nclldde contr ol oﬂnbp‘écqucsmisg]alpm is stogedvin inbeek 2 7 aitdespacasf28tdfalifferentt ed | aser
Do eSO o RS i E it St BT e B 3and LR 2
disk is that all marks and spaces are integer step like. In BD, the shortest effects are 2 times

the channel bit length (=unit length), also called T2’s. The longest effects are 9 times the
channel bit length and are called T9’s. When the lengths of the marks and spaces are not
20  exactly a multiple of the channel bit length, this will be seen as deviations from the optimal
situation and will result in a deteriorated bit detection performance.
Fig. 3 illustrates a series of channel bits from an optical signal. The series of
channel bits 30 comprising first sections 31 corresponding to light reflected from first regions
with first widths 311, being spaces or high reflectivity regions, and second sections 32
25  corresponding to light reflected from second regions with second widths 321, being marks or
low intensity regions. The transitions from the first to the second regions are labeled leading
edges 33, and transitions from the second regions to the first regions are labeled trailing
edges 34.
On a real disk, the transitions from a high reflectivity (space) to low
30 reflectivity (mark) are not always on the right position. Some are too much to the left (early
in time = negative per definition) and some too much to the right (too late = positive). This is
illustrated by the dotted lines 37 which indicate the measured edge position. In the figure a
time axis 38 is illustrated as a horizontal axis, the time axis being discretized with so-called

1T (=1 channel bit) resolution. For an ideal signal, the transitions should lie on a 1T mark.
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In Fig. 4 is a histogram 40 of the transitions from a random space runlength to
20  a 3T mark runlength for a non-optimized 25 GB write strategy provided. Such a histogram
for a specific type of transition is usually more narrow than the ‘overall’ distribution.

A histogram as illustrate in Fig. 4 may not provide detailed information about
how to optimize a write strategy in order to improve the optical effect quality. However, it
provides a fast and qualitative quality measure, e.g. by comparison with reference

25  distributions obtained on media where the optical effects are optimal.

More detailed information may be obtained by looking at the distributions of
specific transitions only.

To include the influence of previous or following runlengths in the recording
and/or the readout process, it is better to evaluate individual distributions being specified by

30 (at least) a first runlength and a consecutive next runlength. This can be depicted in a matrix-
like graph as illustrated in Fig. 5, showing the first run length on the x-axis and the second
runlength on the y-axis. The mean and standard deviation of the different individual
distributions are represented by a horizontal offset from the corresponding grid position, and

an error bar, respectively.
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In Fig. 6A a situation is illustrated where a deviation in the slope of the

transition e.g. due to incomplete writing of a small runlength, etc. will lead to a change in
20  amplitude differences across the transition, i.e. a non-zero change or delta (e.g. arrow before
minus arrow after). In Fig. 6B on the other hand is illustrated that the sum of the amplitude
differences across the transition corresponds to a shift of the transition. In practice, such a
shift can be due to an incorrect (sub-optimal) laser pulse position or power in the write
strategy for that particular transition. The sign (as indicated by the direction of the arrows 62-
25  65) and amplitude of the shift can therefore be used to specifically correct the write strategy.
As discussed in connection with Fig. 5 one may look at the distributions of the deltas and
sums for the various transitions between runlengths in a matrix-like form to gain insight into
systematic errors.
To illustrate the application of the approach discussed in connection with Figs.
30  7-9 for write strategy optimization, the well-understood 25 GB Blu-ray Disk system has been
used as an example. Because this capacity is relatively low, transition slope effects are not so
important here, and the focus will be on the transition shifts (right part of the figures

containing sum distributions). This approach is equally well suited for much higher capacities
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In this bottom-right graph in Fig. 7 it is also seen that for the ‘next mark RL’ =2, there is a

systematic positive shift 71, i.e. the 2T mark’s leading edge is too far to the right.

20 In Fig. 8 the systematic positive shift has been tried corrected by shifting the
complete 2T mark (both leading and trailing edge) over 1/12 to the left. The leading edge
position has indeed improved considerably (bottom-right graph, arrow 81), but the trailing
edge position has clearly deteriorated (top-right graph, arrow 80). A much better result is
obtained if only the 2T mark’s leading edges are shifted (i.e. the 2T length is also increased),

25  as suggested by Fig. 7. This result is shown in Fig. 9.

Although the present invention has been described in connection with
preferred embodiments, it is not intended to be limited to the specific form set forth herein.
Rather, the scope of the present invention is limited only by the accompanying claims.

In this section, certain specific details of the disclosed embodiment such as

30 method steps, specific mathematical models, data representations, specific parameters etc.,
are set forth for purposes of explanation rather than limitation, so as to provide a clear and
thorough understanding of the present invention. However, it should be understood readily by
those skilled in this art, that the present invention may be practiced in other embodiments

which do not conform exactly to the details set forth herein, without departing significantly
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transition slope effects are not so inportant here, and the focus will be
on the transition shifts (right part of the figures containing sum
distributions). This approach is equally well suited for nuch higher
capacitieswhere no alternative evaluation nethods exist. In the follow ng
figures, the offset scale has been magnified for clarity. The Figs. 7-9
each illustrates four graphs, the upper two graphs illustrate distributions
bet ween marks and the follow ng space, for differences across the
transition (left) and for the sumacross the transition (right). The | ower
two graphs illustrate distributions between a space and the foll ow ng mark
for differences across the transition (left) and for the sum across the
transition (right). Fig. 7 shows the result where a standard wite strategy
has been nodified such that the 5T mark's trailing edge is shifted
backwards over 2/12 of the channel bit clock (erase pulse starts 2/12
earlier). For this capacity, jitter can be neasured for the | eading and
trailing edges. The respective jitter values are 5.25% and 9.75 %as a
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top-right sumgraph: as indicated by the arrow 70, all 'next space RL

after a "first mark RL' of 5 exhibit a |arge positive shift. (For the other
"first mark RL' smaller shifts
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has clearly deteriorated (top-right graph, arrow 80). A nuch better result
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t he st epdiffefence parameter is provided, and wherein the quality measure is determined from the

XD

width and centering of the histogram.
15
3. Method according to claim 1, wherein the optical signal comprising first
sections (28,31) reflected from first regions (22) with first widths (311), and second sections
(27,32) reflected from second regions (23) with second widths (321), wherein transitions
from the first to the second regions are labeled leading edges (33) indexed by the second and
20  first widths and transitions from the second regions to the first regions are labeled trailing
edges (34) indexed by the first and second widths, wherein the amplitude-difference

parameter is obtained around leading and/or trailing edges.

4, Method according to claim 3, wherein the amplitude-difference parameter is

25  obtained for a specific type of transition.

5. Method according to claim 3, wherein the amplitude-difference parameter is
determined as a function of the width of the region prior to a specific transition and/or the

width of the following region.



a) det er@t{}%ﬂg waveform (61) of a measured optical signal fromthe
optical r i 6 medi um b) determ ning a waveform (60) of a nom nal

si gnal , twe 20@fienehb si gnal bei ng cal cul ated by neans of pam/IBpos/eRR3channel
nmodel , c) cal culating an anplitude-diffggence paraneter, the
anplitude-difference paraneter being based on an anplitude difference in
t he nmeasured wavef orm and the nom nal waveform wherein a quality neasure
of the optical effects is determ ned fromthe anplitude-difference

paramet €. 2. Met Rdethad acsordingta Jaig i wherein fpscarapliude-difforenge aarmetsy inf an
anplitu I " i : J uality neasure
S det orne FORACHRAATEAR) of Gl BRHIE d naRoMRkes Fahotiod 'S Mt hod
according to claim1, wherein the optical signal conprising first sections
(28,31) yeflected fr first. regions 2) with firs i.dths (311 and
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| abel ed | eadi ng edges (33) indexed by the second and first w dths and
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edges. 4onleistigd according to claim3, wherein the anplitude-difference
paraneter is obtained for a specific type of transition. 5. Mthod

accdfdi mcp rediatipr porre: (OMiIreaifingtacragigiion pepde onfofan dptiedl stosgedanedian, | s

determ n I t i the region prior to a specific
transiti gaﬁregczﬁgﬁﬂ?ﬁ%ﬁe\%ﬁa?fﬁh%@g@ﬁ%&%&é cI?s];)vvl ng region.6. Method according to
cl ai m 3, - méunk €ordetdrmindng tHetansiditatief diffeencepdramateeitdetérmindd B the thethicdnafa
change (62,63) of the anplitude difference across a transition. 7. Method
accor di n§ld® Icl ai m 3, wherein the anplitude-difference paraneter is
obtained froma sum (64,65) of the anplitude difference across a
transition. 8. Device for reading optical effects (23) froman optical

st orldge dredi um ( ptical recording apparatus (1) comprising:

- a radiation source (6) for emitting a radiation beam having a controllable value of a write
power level for recording optical effects (23) on the recording medium (11),

- a read unit (7) for reading the recorded effects,

- means adjusting the power level and/or level duration in a write strategy according to an

20 amplitude-difference parameter as determined by the method of claim 1.

10. Integrated circuit (IC) for determining an amplitude-difference parameter, the
IC being adapted to drive an optical storage apparatus so as to measure an amplitude-

difference parameter as determined by the method of claim 1.

25
11. Optical effects (23) on an optical storage medium being provided using a write
parameter determined from an amplitude-difference parameter in a measured waveform (61)
and a nominal waveform (60), the amplitude-difference parameter being determined from a
method according to claim 1.

30

12. Computer readable code for determining an amplitude-difference parameter,
the code being adapted to determine an amplitude-difference parameter according the method

of claim 1.



conprising. . - adi ation source (6) for emtting a radiation beamonto an
opticallgﬁngggsgediunl - aread unit (7) for reading the recorded effects,
- means WO 20@teresoni ng the anplitude-di fference paranePemr/IBYOFeI423m ned by
the method of claim1l. 9. Optical recorgdyng apparatus (1) conprising: - a
radi ati on source (6) for emtting a radiati on beam having a controllable
val ue ofi3a wite AR ahawplitdderdiff@endedargnaet detdnigidf feerh an @dplitude- t he
recordi ng_medium (11), - a.read unit (7) for reading the recorded effects,

- means diffprieaes prsameter drictEtingddRebveanrimgssured avedrmpandanngmingl wavefemstor ot egy
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anplitude-difference paraneter, the IC being adapted to drive an opti cal
storage apparatus so as to neasure an anplitudedi fference paraneter as
determ ned by the nethod of claim1. 11. Optical effects (23) on an optical
st orage nedi um bei ng provided using a wite paraneter determ ned from an
anplitude-difference paraneter in a neasured waveform (61) and a noni na
waveform (60), the anplitude-difference paraneter being determined froma
met hod according to claim1l. 12. Conputer readable code for determ ning an
anplitude-di fference paraneter, the code being adapted to determ ne an
anplitude-difference paraneter according the nethod of claim11.13. Use of
an anplitude-difference paraneter determ ned froman anplitudedi fference
par anmet er determ ned between a neasured waveform and a nom nal waveform for
setting an optinumvalue of a wite paraneter in an optical recording
appar at us.



