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= 15 A recording method of the kind set forth in the preamble is know from the

Compact Disc Recordable (CD-R) System Description (also know as the Orange-book). A
mark is formed by applying a radiation beam having a write power level, Py, to a recording
surface of an optical record carrier during a write power irradiation period. The time length of
the write power irradiation period depends on the length of the mark to be recorded. The

20  length of a mark is represented by a parameter #T, where T represents the time length of one
period of a reference clock in a data signal and # represents a predetermined natural number.
For a CD~R system » is in an range from 3 to 11.

The nominal constant linear velocity speed (CLV-speed) of the CD system is

between 1.2 and 1.4 m/sec. In a CD-R system this nominal constant linear velocity speed will

25  result in an average EFM (Eight to Fourteen Modulation) clock frequency of 4.3218 MHz.
However the system is also specified to run at higher speeds such as for example four times
the nominal speed (4x). Running at higher speeds, the write power levelds enhanced with an
extra power, AP, at the beginning of the write power irradiation period. By applying this
extra power, the degradation of the jitter due to of the high speed is somewhat reduced. The
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recording a mark, the tenperature of the actual |ocation gn the recording
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of a mark sl ows down the cooling-down of the location 25 of the previously
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CLV-speed. The thermal interference effects can be reduyced by introducing
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bef or et hgphikdl koRCMErier] thiP@Pbiafify increasing the local temperature of the recording
| surface. However, when recording a mark, the temperature of the actual location on the
recording surface is pre-heated because of the recording of a previous mark. This so-called
pre-heat effect results in an increase of particularly the leading edge jitter of the mark to be
recorded. Furthermore, the recording of a mark slows down the cooling-down of the location
25  of the previously recorded mark. This so-called post-heat effect results in an increase of
particularly the trailing edge jitter of the previously recorded mark.

The influence of these thermal interference effects (that is, the pre-heat and the
post-heat effect) depends on the distance between the actual location on the recording surface
where a mark is to be recorded and the location of the previously recorded mark. Therefore,

30 the influence of the thermal interference effects depends on the length of the land, 7, between
the marks. This length can be expressed in the time length of the bottom power irradiation
period, t, because of the relation: t, = J / actual CLV-speed.

The thermal interference effects can be reduced by introducing an intermediate
power level after the bottom power irradiation period and before the write power irradiation



WD 01/ 86643 PCT/ EPO /04566 3 period, the internediate power |evel being
dependent on the tinme length, tk, of the preceding bottom power
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(8x) to siXi&ern kil dfloRpdistiRerimvealthenakd, reduction of the jitter is
obt ai ned when the internediate power level is within the above nentioned

ranges. A particularly reduction of 25 the jitter is obtai ned when an
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' ndivid %%l (t)i?r;[ei lgnaglth 5ferr(z:'IQ,r egeargz rrei-,p%s'ents a predetermined natural number larger than 4, is set
50 as to be substantially equal to the write power level.
From experiments it was concluded that, when recording at a speed of eight
(8x) to sixteen (16x) times the nominal speed, reduction of the jitter is obtained when the
intermediate power level is within the above mentioned ranges. A particularly reduction of
25  the jitter is obtained when an intermediate power level following a first bottom power
irradiation period having a time length of 3T is set so as to be substantially equal to 0.65
times the write power level (11) and when an intermediate power level following a second
bottom power irradiation period having a time length of 4T is set 50 as to be substantially
equal to 0.85 times the write power level. However, the optimal setting of the intermediate
30  power levels depend on properties of the optical record carrier used. Therefore, it is
suggested that an Optimal Power Calibration (OPC) method should be used to determine the

optimal settings of the intermediate power levels for each individual optical record carrier.
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20 The object is also achieved by means of a method according to the invention
which has the features as described in claim 7. ‘ -

A further reduction of the jitter is obtained by aj:ply_ing a raised write power
level when recording the marks, the raised power level being set in accordance with the time
length of the mark to be recorded. For the shorter marks the raised power level is applied

25 over the entire write power irradiation period. For the somewhat longer marks the raised
power level is only applied to a portion at the end of the write power irradiation period. The
time length of this portion may be equal for all marks or, alternatively, can be made

dependent on the length of the mark to be recorded. For the longer marks no raised power
level is applied.
30

A preferred version of the method according to the invention has the features
as described in claim 8.
From experiments it was concluded that reduction of the jitter is obtained

when the raised write power levels are within the specified ranges. A particularly reduction




as described in claim8. Fromexperinents it was concluded that reduction
of the jitter is obtained when:the raised wite power levels are within
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Al t hough the invention is explained by using a CDR system as an exanple, it

will be apparent to tlmi?uﬁi&l‘bﬁj&ﬂof&ehﬁ\ﬂn@dﬂto?#&idetah%pﬁm_ﬁ%ﬂdﬁ{gdéﬁiteﬁirso be
applied to alternative optical_recording systems. The objects, features
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a second versi 0 nmet hod, aceoy.di the 25 invention, and Figure 3
shows a di a@’?‘?ﬁ% Ihﬁ%%ﬁ%%ﬁ“%@%‘%ﬁ&%tlgévi ce according to the invention.
Figure la shows a data signal 10. Wen this data signal 10 is recorded on

an 30 optical record carrjer, the '.high" ri ods re.recorded a rks
and thelPow peiiods At }lgh%z?"amnf% %gd’&ngé‘ -gsprgmgsfré%a_mpfe,ﬂa
unwritten aggide AjanaeD thide skiBédinihe aBatithéBvirfiog hiag also be applied to alternative

optical recording systems,

- The objects, features and advantages of the invention will be apparent from the
20 following, more specific description of embodiments of the invention as illustrated in the
accompanying drawings; therein:
Figure 1 shows diagrams of a first version of a method according to the
invention,
Pigure 2 shows diagrams of a second version of a method according to the
25 invention, and
Figure 3 shows a diagram of an optical recording device according to the

invention.

Figure 1a shows a data signal 10. When this data signat 10 is recorded on an
30  optical record catrier, the 'high' periods 11 are recorded as marks and the 'low’ periods 121,
122 and 123 are recorded as lands (e.g. unwritten areas between the marks). The time lengths
of these periods in the data signal are expressed by the number of periods, T, of a reference
clock in the data signal. In this example, the time length of the ‘high’ periods 11 is 4T. The
time length of the low’ periods 121, 122, and 123 is 3T, 4T and 5T, respectively.



of these periods in the data signal are expressed by the nunber of periods,
T, of a reference clock in the data signal. 1n this exanple, the tine
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121, 122, an is 3T, 4T and 5T, respectively. WO 01/8
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Although the duration of the intermediate power irradiation periods 161, 162 and 163 may be

different, reduction of the jitter is obtained when they all have value equal to T/4.

25 Figure 2a shows a data signal 20. When this data signal 20 is recorded on an
optical record carrier, the 'high' periods 211, 212 and 213 are recorded as marks and the low'
periods 22 are recorded as lands (e.g. unwritten areas between the marks). The time length of
these periods in the data signal are expressed by the number of periods, T, of a reference
clock in the data signal. In this example, the time length of the 'high' periods 211, 212 and

30 213 is 3T, 4T and 5T, respectively. The time length of the "low’ periods 22 is 4T.

Figure 2b shows a control signal 23 for controlling the power of the radiation
beam. When a land is recorded the conirol signal 23, and hence the power of the radiation
beam, is set to a bottom power level Py during a bottom power irradiation period, the duration
of which is related to the corresponding "low' period 22 in the data signal 20. In this example




clock in the data signal. In this exanple, the tinme length of the 'high
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bot t lL.evel P i bot t oradiat ]

duration . ofedietsn oids bRl @b proE 12 R BrsR. Ak Blbablt®

d ?t ahsi an ?lt podbr inkdilidtioh §e1§¢aeatrqzlme m&&&gﬁzggs REW E?Efebﬁdtﬁeﬁéﬂgl_v?erﬂ?vel Bhtffﬁt i on
the bottom_power |rradlat)on per|oq, 0. . er e

got-t om powke d&ﬁ%?%‘imﬁw%ﬁm%%@dgiswe gwgagl%ncggﬁe to an

i nt er medi at ﬁ'otﬁﬁi’gcévéi g&zﬁﬁ{aﬁeﬁ d chsxtg%s,q!w&idng Bf b ifEmictiaR ot B ¢

i rradiati on peri When the duration of the bottom power irradiation

peri od chanapeerdingipassaplainad deningthedisoussonefdigel.power | evel changes 5
di nal | ai . . y i g ti ¢
accordingly as exp agﬂggwgﬂ%gﬁ?%gﬂ?gbﬁg@%%nﬁ?ﬁgme&to{ﬁpe uration o

the wite power irra correspondi ng ' hi gh'
peri od 211, citedpandihg?tigh' iperidd 21 1¢2i0and R ithinlthedata dignal 20.dn thivexsmpletthe
0

duration of .the wjte power irradiatian 1 pds . 24 n i et to
be 3T, AT afirasR of BB ook rees B a4 SR BT 4Ty G
period 211 phpeRfivitp. recorded, the control signal 23, and hence the power
of the radiation bea is set to a fjrst raised, wite ower vel PPl for
the durd®ion of a fi réRengmgs cﬂ&ﬁ@?ﬂ%@&ﬁé@?%ﬂ@#@&ﬁ%@ﬁﬁ& mar k
correspondi BghloPsigna ?,%ﬁhﬁﬁ:@iﬂ%o%goﬂﬁeﬂﬁaﬁoﬂ% 1496t to bifRst eAtkivatte Si gnal

23 is set to a seCon raised wite power |evel Pra duringla second portion

2422 of a spewerdevst Prdonsbedurationofifisstivaite noves évadintion peri t Whethamagk; ¢ e
power |evel i ok il St.s i . 4&] 10 K QUES

I rradiati on{%ﬁ%g %ﬁé@%ﬁf’{%ﬁ espo‘% | ngn’g{?@“s% ' hzlgglhsﬁf)oeér)i Qd_d213 of
ST is recoraied wridpoven kiveliPr, ditugd seshd portoat2422 0f 4rscend; write poverirradistion Py
for the_ duratian.of third wit r.ir | at . ri 4 en a
mar k corlgesB "Ii%ga?%w © Wi po ﬁ%%\s}gwlﬁ%ﬁﬁ%ﬁ@gh@i#ﬁgﬁéﬁr ed, the
control si gpedverdgadistionlpeiod242. Wheh B enavk ¢dn@s hpmndﬁgwe‘higlh'zklﬂodBISG@Ttihedzo
wite power irradiation period., Figure 3, shows, a ptical, recordi evi ce
accordi ng tbecPWSg’imﬁF?]gﬁngmP@gﬁhamﬁe@mleﬁ% ) °§5‘a§?f1?f%e'ﬂ€%cor di ng
surface 301yphke gw& ﬁfadi%ﬁ@ﬂﬁ&idﬂ%%eﬂ@ﬁ&k@oﬁ%b'cﬁﬁgto%%igff%ﬁﬁﬂfﬁﬁi 6T ecor d
carrier is rotated around its center by a nmotor 34. Ar |aﬁv‘:£dpr1 bi%m 32 25

i s gener at e DT ig recandpdiithesenirel signal 231is alse set dnthe BaiteRavesT foyel g
surface g0l ﬁo&e?ﬂ-?adﬁonperiod.

Figure 3 shows an optical recording device according to the invention for
recording a data signal 20 on the recording surface 301 of a disc-shaped optical record cartier
30. The optical record carrier is rotated around its center by a motor 34. A radiation beam 32
25  is generated by a radiation source 31 and focused onto the recording surface 301 by a lens 33.
The data signal 20 is connected to control means 60. A current source 61
within the control means 60 has four outputs, A, B, C and D. Output A provides a current
which, when fed to the radiation source 31 through a control signal Sc, will produce the
radiation beam 32 having a write power level Py, Likewise, outputs B, C and D provide
30  currents resulting in the raised write power level, the bottom power level Pg and the
intermediate power level, respectively. The current of each output A, B, C and D canbe
selected by a switch-unit 62 within the control means 60. The switch-umit 62 is operated by a
pattern generator 63 controlled by the data signal 20. The pattern generator 63 transforms the
data signal 20 into a control signal 23.



The data signal 20 is connected to control neans 60. A current source 61
w thin the control neans 60 has four outputs, ‘A, B, Cand D. Qutput A
provi des awgii/sgids Which, when fed to the radiation SOW&%@%}) t hrough a
control signal Sc, will produce the radiation beam 32 h&¥i OGRS t e power
| evel P.. Likew se, outputs B, C and D p8ovide 30 currents resulting in the
rai sed wite power J.evel, .the bottom power |evel PO d the .internediate
power |evel, respec e\f@f‘?‘ﬂ%@iﬁ%ﬁﬁ“ °§°§E¢8%€&“5é3?9s,seﬁpgém0éan_ be
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curren? sHdengtioaf thermarkdta be savorded. Brtcptrent Bf owtpetiT2 of the camint somcechl iStet i s set.
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current o ut put f . the current soyrce 61.is set in dependence on the
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Thus, by setting the current of output D, the intermnmedi ate power |evel is
set iE%dependence the | ength of the |and precedjng the mark to be

recor8&d. 10 Fi gur 4188 A Shewsan enhodimentof anoptics] repording device@epcading tatdei ce
accor di ngirventiddCHowENeR /1 Willlbe dBBURMEH thobd skifldd in fﬂﬁ&&ﬁﬁbdﬁl&n{sf&m& skilled
evi
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1. An optical record carrier recording nethod for form ng marks and | ands
by applying a radiation beamto a recording surface of an optical record
carrier, th [ation beamfor each mark to be recorded ' to at

| east one m§Y§§9%%&k | evel capable of formng a mark dquafﬁééﬁﬁﬂe power
irradiati on period and being set for each9 and section 5 between the marks,
to at | east _one bottom power IeveI I ncapabl e of formng a mark during a
bofton1powe¢Lﬁﬂ¥§d|at|on pertod; bHdldbLCllzed in that the radiati on beam
is set to at |east one integrindimmia evel after the bottom power

i rradiation period and bef Pyl '"er irradiation period, the

i nter medi at e power | evel - berngchughér tham t he bottom power |evel and being
set in 10 accordance with a tine |length of the precedi ng bottom power
irradiation period. 2. An optical record carrier recording nethod as

claimed in claiml1 for recqrdin par ks Vi n ti,ne,length aof nT, where T
represents the tine 6‘?"05%@“&5 {1{‘]’& ?}g"‘f@f&@%&% ’i"%]’?’ﬁsg Ydat a
signal and é};;iﬂ@&ﬂﬁhén RIGLQRIhE REFBAS M Vptibul #e6fd catitd, tibvadRtidd in the

radiation b set to e inter madl ate power | evel dur

i
i nt er medi at beaprfnecachmarlawWﬁ@ﬁhﬁ&tf@ﬁdﬁﬁtmwfﬂéao‘ﬁﬁ ?‘ﬁ‘gﬁapﬁﬂé of i me

| ength of t e #raHa %i*dﬁl:ti equal
to 1/4T. ZOP@%I{&F hﬁf‘gereco v‘;(E:%:'slrrl eﬁéﬂ@e?ig gfl rﬁs&hmgg almed in
claim1 for baweartﬂeﬂgrksmmkbaduammommmldvdnmapaw of forming e markrdyrisgraesent s
the time |lepgth of one peri 0. efere clock in a data signal and n
represents &B’iﬂé ‘gfg’&“ ‘lff’gfa”ﬁfr‘r'éfa ,qgagharacteri zed in that an

i nternedi ate power | eeeladibBdd Beainrigsedtd atilcbt dnefitammeiatayovier leneliafiti the per i od

25 having a tinme length_of (nt is.set to, be |arger .than.ar equal to an
i nt er nedi at B omqurmaﬁopm@ﬁﬂﬁ&e@% & Bitite BosYer q%r i ation

period havi bifRoWwer8{dl beihg Bibherdthan e Bittontpd werrw‘velr&d@a k&t r ecor di ng
nmet hod as c¢ %‘ cIa|m3 characterlzedinthat V\()O?m%6643l LTI
LLEEEE Wi awmdanwmthahmammmms@nz battam pewsrirtadiation pETidder nedi at e
power level followng a first bottom power irradiation period having a
time length of 3T is set wwthin a range of fromO0.50 to 0.80 tines the
wite power2. |evel, tAmatptizal reourdcamiatiretoedingimethod asaaimed i daimnlgfor reserdingd
bottom POVe Ikrsrh‘:i}.d" 8 'tlme length of #T, where T represents the time length of one period of a
reference clock in a data signal and » represen’s a predetermined natural numbet, and where

15  in the radiation beam is set to the intermediate power level during an intermediate power

irradiation period, characterized in that
the time Iength of the intermediate power irradiation period is substantially
equal to 1/4T.

20 3. An optical record carrier recording method as claimed in claim 1 for recording
marks having a time length of #T, where T represents the time length of one period of a
reference clock in a data signal and » represents a predetermined natural number,
characterized in that

an intermediate power level following a first bottom power irradiation period

25 having a time length of (7+1)T is set to be larger than or equal to an intermediate power level

following a second bottom power irradiation period having a time length of #T.

4, An optical record carrier recording method as claimed in claim 3,
characterized in that



S period having a tinme length of 4T is set within a range of fromO0.75 to
0.95 tinmes the wite ower |level, and that an internedi ate power | evel
fol I owi ng §otddjsked botiﬁm Mj Lnlll mttlon peri od haV| ng a time |ength of
mr, where mrelgregent I 11 nat ural nunber %&3@1’?%‘5? 4, is
set so as to be substantlally equal to the wrlte power Ievel 10 5. An
optical record carrier rec rd|n tgg& as cl I n clalmlfor recordlng
marks having a ti nme®BRYR W? %‘H"M@r irradiationperiod of one’
peri od of having Shﬁfeﬂét@m&i*mksétﬂwmlﬂ x!ail%%m%ogo%@soﬁ%@?ﬁ fower

predet erm ne nat ural nunber, wherein tThe radiation beamfor ea mark to
be recor dégyel B ng atine Iength 15 of wIl, where w represents a

predet er m ned naturﬁm{éﬂﬁmﬁe S fSaihSver |evel
capabl e of formng a mark g \Aﬂgévgliﬁﬂtew%grda I a |o&&8§aw% or 3881’1 mark to
be recér d@mOGng: time length Déﬁ'@tsrset within 7 rangk of Fom 0. 2to OASrtimesahe write
predeterngp%g, unber | ower than w,-is set to a first raised wite
power |ev capa ’Ieo form'ngarrark the first raised wite power |evel

bei ng hi gher 20 thaanmtemomawpommlfouwmgmﬂubmmp@mmmrpéﬁwe with
atinme lengt.h o e Q be recorded, a her.ei n adi ati on beam
for each ﬁg\a‘ﬁg?hmﬁz "fgﬁ?ﬁ"d’t’ TREeSgUts 3 pge ‘feg?i'&q?d dgrger than
represent g, gsarsedet(ﬂsemungg}lﬁaﬂy @lwmmg{eﬂowéﬂevélhan w and hi gher than u,
S ? to the wite power level during a first portion of a wite power

i

I rradifati on period and to a 25 second raised wite power |evel during a

second poktion of tR@oMfidaf Rcdd \Makies femhgtdgmgﬁgéﬁ%d‘?mﬁnﬁ%ﬁ{%@@%i on

precedi ng the second portlon and the sec e power bei ng
hi gher thmﬂksrb@mgaﬁ@qd@mofté&evhem'ﬂremsw&enmedemﬂmfrmmdmﬂah atine

| engt h of réf@:@%é%l&klﬁ? | ﬁ%i‘g?g?l’ﬁ?%nfgm?@wﬂ"m %‘é_ggor db carrier

recordi ng met as clalme érnu e %Hd w represents
a predeternined natwhextin therrbdiatidnebegmrfor ¢ablamark tode tecoliied diavinghaginid leagth r ai sed

wh K, havi | h of
. B Bt Mfre b Sl P e el e SR 2. B P ool and vo
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wherein the radiation beam for each mark to be recorded, having a time length

of uT, where u represents a predetermined natural number lower than w, is set to a first raised
write power level capable of forming a mark, the first raised write power level being higher
20  than the write power level and being set in accordance with a time length of the mark to be
recorded, and _
wherein the radiation beam for each mark to be recorded, having a time length
of vT, where v represents a predetermined natural number lower than w and higher than , is
set to the write power level during a first portion of a write power irradiation period and to a
25  second raised write power level during a second portion of the write power irradiation period,
the first portion preceding the second portion and the second raised write power level being
higher than the write power level and being set in accordance with a time length of the mark
to be recorded.

30 6. An optical record carrier recording method as claimed in claim 5,
wherein u equals 3 and w represents a predetermined natural number larger
than 4, and
wherein the first raised write power level is set, when recording a mark having
a time length of ¥T, within a range of from 1.05 to 1.15 times the write power level, and




wherein the second raised wite power level is set, when recording a mark
having a tinme length of 4T, within,a range of from1.00 to 1.8 tines the
wite power 7. m Hﬂ El u‘lﬁg'ﬂd carrier recordingaEthod for
form ng mar k‘&séﬁ%ﬁspandsl' ll “ l i ‘* radi attion beamt% a rec@?{?i ng

surface of an optical récorfd tar'tiér, thellmarks havi ng a tinme | ength:of

nT, where T represent$ the tinme |ength ,of one riod of a referenc cl ock
in‘a data signal and %W@%@E@WW%&%F@F&W@% erein
the radi ati gRideaAshd RhgtB 3EHT, Within & AnPEof FmR1 96t 1.06HheCha wiitd Bowee Rgtlh  Of

wWI, where w represents a predeterm ned natural nunber |arger than 2, is set
tora wite 10 power |evel capable of formng a nmark, and wherein the

radi ati on bgam for e : %QW s L £ bf uT,
where u rep?'esents a%ﬁgggg%gﬁﬁn%%e%atura nu e'iPP?’g\%g? than anxilag get to a
first ra$seapplying ¢ mdjationebeancioal reeafingsusfacs offapoptical regondwattier,ithrematks st r ai sed

wite power,| evel..bejng, hi.gher, t th ks ' set in
accordance %W%W?M@harhww‘fﬁ%mﬁgﬁ%g&%é Jrfeock:‘%i‘%*eog?&gn 1{ﬁﬁ%rei n
the radi ati gockigardafaGignabeaid ntegrsehis alpeederaninetbohturkiaminbgr,a ti ne | ength  of
e RS e SO Tl AL L

hi gher than u, is s * of a
Wi te POVET of T, afieRd W PébridRfits @ fredBtemifdd afiralhumBerdider tAAEE Gs Sk tol SwiiRVer

| evel during a 'second portion of a wite power irradiation period, 20 the
first pdPtipewesleekenpalie phformisgemadodnrdi on and the second raised wite

power |evel being hi&@ﬁn&@ﬁé&é@ﬁﬁ%f&e&ﬁ% {oBGbe ,m&ﬂngguﬁﬁéleh@h

accordance with a tinme ngt e mark to be recorded, and wherern for
each | and sef4T,ovhetest representsracpredetanined aatniabiingmbies lowse then we isset to p firsfraisede ast

one bottom pawer |eyel, in .Of ) I ' . wer
rr adi at i onWRSSPop [oGg coBG Rt o i e o i S o e RS0
clai med i n tHanihewhrite pbweerdevel andlsping|set il acooeancer with etime length qf thedrark totbered
natural _punber |arger than 4, and 30 wherein the first raised wite power
| evel iéssefe,co‘ﬂ;ﬁ‘gﬁggecordi ng a mark having a tinme length of uT, within a

range of f om 1.05 t ayhbreldthb rdifioh Beanyfdr bAthReae fo Beq¥®rdediiding@nelefigthhe
second raised wite power level is set, when recording a mark_having. a tine

length of 49 vEuwherer? TapreseRise resdetermaingd nafral npmbenigwer (e wand igher hangh e r
llevel . VO 0143564 Infbed gotwtel Iebdlldutihg & Hitst pdrkidd of d write biveihaibhHplda@ &R set to

a second raised write power level during a second portion of a write power irradiation petiod,

20  the first portion preceding the second portion and the second raised write power level being
higher than the write power level and being set in accordance with a time length of the mark
to be recorded, and

wherein for each land section between the marks the radiation beam is set to at

least one bottom power level incapable of forming a mark during a bottom power irradiation

25  period.
8. An optical record carrier recording method as claimed in claim 7,
wherein % equals 3 and w represents a predetermined natural number larger
than 4, and
30 wherein the first raised write power level is set, when recording a mark having

a time length of 4T, within a range of from 1.05 to 1.15 times the write power level, and
wherein the second raised write power level is set, when recording a mark
having a time length of 4T, within a range of from 1.00 to 1.08 times the write power level.



LS12 9. An optlcal“recelem—ng—deyu:e_for recording data in the form of

mar ks and | ands on a& e of an optical record carrier by
i rradi ati ngoloigsda$COr lmm mﬂgﬂ ﬂﬂm&ans of a radiati he device
conprising a radiati on*sotr Cce ding the radiati %ET%E&QQ‘%%% cont rol
means for controllihy the power of the f&diati on beam such that it 5 has at

Tradiati on - por | oA koo sedtHR dofer Birkind nf i Ble i b s P!

i ncapabl eomﬁrebondmgrsgrfacerrﬁ‘rahoﬂmalmgoﬂ cahmtbpii‘rqdmuﬂgtherréaﬂmgk&fhca i od,

character| zed |n t h he C hrol means, are erative_to %&F the power
of the rafff¥F Sﬁ% e ompLSmg sgyyge for pry e pover

| evel aft ﬁfdlahbﬁbémi ArdrGoRtreErhedns fcaféb@&dm thd Powér o @tk radigtiibeafnSullMibat i t ©

power erjod, and at. the control nmeans are operative to set
the i n% ﬁ?é gv@;e powegjleve é&%eﬁ@m& agpati d anmgr@hwlatm

pr ecedi ng &gﬁtagmpwﬁgs dtrléﬁpélﬁﬂg&&n E{Vk‘ﬂg""h?\,&f‘%ﬁ% ‘%{’hﬁ‘i&# E&f]g%g_‘%q” devi ce

as clalnedln claim9 for recordi ng mar of nT,
where T r bgftomspowes inrgddationneriod eharacterized incthater i od of a reference clock in a

data signal and n r t aracterized |,
in that the controlﬂ%r;%glﬁgfégaggg%e gﬁh%ﬂ(c@ﬁ%ooln Ig‘fv%fﬁgﬂlﬁ&é?m&f%ﬁe

r adi at i onsughdhmt ischas &t ledshoneé inteasdiste powérdevebaliaatie: ntony pdvey értadistivhi N a r ange
of fr 0,52 to the widt 20. ovve | evel when the internediate
pomer?ﬁnevg?mfl(?flﬁig%g é’?% %8 ‘fér ion period having a tinme -
| engt h ?ff3T, and ﬂ&&bn&bhhe&afb&ipgﬁﬁvéﬁk@ﬂﬁ?ﬂﬁﬁh?diﬁ&}@%&ﬁvﬁﬁnwthi n a
range o rom0.78 to,0.92 s the wite power |evel en the

i nt er nedi é‘t‘%‘[&'ﬂ’é‘?ﬁé’l" ?“g&’lq SePreceding bpttom pevweriradiation perioddi at i on peri od

having a tine Iength of 4T, and such that it has 25 an internedi ate power
| evel substantially equal to the wite Emp | evel when the internedi ate
odrin

power |evéd foll OV\MRWP]r Eé?ﬁlm ¢laimiSdfar eeerding mhaxks haying t i ne
| engt fp5 Of 4 Gifne 1 ééﬁ- e GRS %&eﬁ:@{n&&@ﬁ Ee%?&cﬂo@ er than
Vi ce 0

4. 11. An optica recor or recording da rmot marks
and Iandsadﬂﬂsmhalandem@ﬁeﬁgam@mn@inmakmmbcalchmudmﬂm er by

irradiating the re | ecam the marks
having a tine Ieng?%&?&g%ﬁ%erep%é%%%@%@%ﬁgﬂ ﬁ%‘ %{j’f’ one
peri od of swhilek #hesice cl ock in a data signal and n represents a

pr edeter m ned

an intermediate power level within a range of from 0.52 to 0.78 times the write

20  power level when the intermediate power level follows a first bottom power irradiation
period having a time length of 3T, and such that is has an intermediate power level within a
range of from 0.78 to 0.92 times the write power level when the intermediate power Ievel
follows a second bottom power irradiation period having a time length of 4T, and such that it
has

25 an intermediate power level substantially equal to the write power level when
the intermediate power level follows a third bottom power irradiation period having a time
length of mT, where m represents a predetermined natural number larger than 4.

11. An optical recording device for recording data in the form of marks and lands

30  onarecording surface of an optical record carrier by irradiating the recording surface by
means of a radiation beam, the marks having a time length of #T, where T represents the time
length of one period of a reference clock in a data signal and » represents a predetermined
natural number, the device comprising a radiation source for providing the radiation beam
and control means for controlling the power of the radiation beam such that it has




nat ural nunber, the dévi s radi ati on source for providing the

radi ati on beam and con | , RS controlling the power of the
radi ati on baggy t ha !"“‘] 81l ,ﬁrg43 1PCT/ F" 1/ 0456
wite power |evel capgblé o rk when recordin Cg}Eﬁél?%}%aw ng a

time |length of wl, where w represents a ptedeterm ned natural nunber | arger
than 2, and such that it _ has wite power | evel capable of

fornmi ng a mark when PMFB?‘N?%W %apﬁlﬂ?ﬂfaﬁ‘?man&ﬂf Teetding agratghavitgher ¢
represents atimeda@testnT)aherak teprthents Hfedetdr@iMRH natufifRutiber tdger ilah St addei sed
wite powerwngvel Rel ng higher than the wite power |evel and being set in
accor dance | ength of the mark to be recorded, and such that it

has a write pouer | eyStudisdd i phivicd éveP%&ﬂl?Hfﬂim%g‘MﬂﬁrE“ﬂ%E g adi ati on

period and has a second raised te po eve rng a secon ortion
of the whitBagkdwsingadime length of #1 whersrd represehisia presictemtined)natuabmimbienlower a

time length d nat y nber | ower
t han w and ﬁgﬁp{ér %ﬁﬁﬁeﬂ%@%ﬁg&mﬁéﬁgﬁég@@epﬂ\ga g"é’L rtion
and t he secmmmoﬂwemmwmhbﬁmemaﬂﬂbbgrmmrmﬂbmmﬁﬁml te power
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recordi ng aithar k having a time length of 4T.

15 bottom power level incapable of forming a mark during a bottom power
irradiation period between the marks.

- 12, " Anoptical recording device as claimed in claim 11,
wherein u equals 3 and w represerits a predetermined natural number larger
20  than 4, and wherein the control means are operative to control the power of the radiation
beam such that it has
a first raised write power level within a range of from 1.05 to 1.15 times the
write power level when recording a matk having a time length of T, and such that it has
a second raised write power level within a range of from 1.00 to 1.08 times the
25  write power level when recording a mark having a time length of 4T.



