R ADAPTI VE WRI TI NG NETHCﬂ FOR HI GH DENSI TY OPTI CAL RECORDI NG APPARATUS
\ND Cl RCUI T THEREOF BACKGRClJND OF %HE:&WIEN’BO\I 1. Field of the | nvention

The present invention rehates to.an adaptive witing method for a

hi gh-density optical r@dl ng apparatus and a circuit thereof, and nore
particularly, to an adaptive witingjmethod for optimzing | ight power of
a light source, e.g., a laser diode, to be suitable to characteristics of
a recordi ng appar at us and a circuit thereof. 2. Description of the
Related Art Wth the multi- AARH MEIW(RIlTrINQ MEHHOaci ty recording
medi a, optical recordin st ens e |ng h| h- capacity recordi ng nedi a,
such as a magn&OR I'HﬁHgaEyNSEEYcE CRDIN@NPPARMU di sc
random access menory (DVD- RAM drlve have been w dely used. As the

recodi ng density increases, suAiNB&IRQUFEH'dﬂERﬁQE/stems r equi re opt i mal

and hi gh-precision states. In general, with an increase in record 'ﬁm
e

density, tenporal fluctuation (to be referred to as Jlttemw mm ‘H m
in a data dormain " increases. Thus, in order to attain high

recording, it is very inportant to mnimze the jitter. Convembisenally, a

wite pulse is fornmed as spgAdkGROUNDNSFEYAE MVENIORE book shown in
FIG 1 B, with respect to |ﬁ_ﬁvm%vrmo I nversion) data
havi ng marks ofFi&@,of3fhednveritibh (T bei ng t he channel cl ock duration), as
shown in FIG 1A Here, the NRZI data is divided jnto mark _and space.

spaces are in K preseBt fymBtion sglates to-an adaplive WHENg mﬁéhaﬁM%mﬂ%ﬂeas-ty
wite pul j%)tfcgfre%%ﬁg%g%%katu&%nﬁr l:f?gﬁg?fhetrgﬁf‘ and MBfpartib@any S0 &1 4T+ -

11T and 1 'S CO
adaptive writing method for optimizing light power of a light source, e.g., a laser

diode, to be suitable to characteristics of a recording apparatus, and a circuit thereof.
2. Description of the Related Art

With the multi-media era requiring high-capacity recording media, optical
recording systems employing high-capacity recording media, such as a magnetic
optical disc drive (MODD) or a digital versatile disc random access memory (DVD-
RAM) drive, have been widely used.

~ As the recoding density increases, such optical recording systems require
optimal and high-precision states. In general, with an increase in recording density,
temporal fluctuation (to be referred to as jitter, hereinafter) in a data domain
increases. Th.us, in order to attain high-density recording, it is very important to
minimize the jitter.

Conventionally, a write pulse is formed as specified in the DVD-RAM format
book shown in FIG. 1B, with respect to input NRZ| (Non-Return to Zero Inversion)
data having marks of 3T, 5T and 11T (T being the channel clock duration), as shown
in FIG. 1A. Here, the NRZI data is divided into mark and space. The spaces are in
an erase power level for overwriting. The waveform of a write pulse for marks equal
to or longer than 3T mark, that is, 3T, 4T,...11T and 14T is comprised of a first pulse,
a last pulse and a multi-pulse train. Here, only the number of pulses in the multi-

pulse train is varied depending on the magnitude of a mark.
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oialiggst pul se and a nulti-pulse train. Here, only the nunber of pulses in
the multi- pulse train is varied depending on the nagnitude of a mark. 2
In other words, the waveformof the wite pulse is conprised of a

conbi nati on of read power (FIG 1 C), peak power or wite power (FIG 1 D
and bias power or erase power (FIG 1, E). Here, the respective power
signals shown in FIGS. 1 C 1 D and 1 E are all lowactive signals. The
wavef or m of th(@}?wite pul se is the iama as tpat. in accordance wjth the

first gener M PHEravesdentewevelpimecfae wite puiss:in compsises ofia.combiatiance
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conpri nan se. Al though

the ri giqt@ pe\er (FIG. NE)f iHee, el reepesdtive pewersighal stiteen I FIGS 1@&stDpul se
can be read froma lead-in area to be used, adaptive witing is not

possi beaddinaee athtowwactive pignals.i s fixed to be constant. Therefore, when a
wite operation is perfaqrnmed formng such a lte pulse as. wn in
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a mrk | ong and a space is short or vice versa, jitter I's nost severe.
Thi s i 2.6.GBDVID-BAM starafart ptiverveavefpah efithe wiite palseds céhyisetlufa filsks not

make it Egssi ble for the system to be applied to high-density DVD RAMs,
e.g., ©usena ryeltichuise diaimand edastpyiseadthodgivigrrising adge pRbeENTSIVISR sol ve
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t he maggahptigewsiting e nBt pessiblerivide te wrpuldatiafiredltd be consint.udes of the
| eading and/or trailing spaces thereof. It is another objective of the

present i nvdherefore.ovhenaivwie apesation isrenermeadiy farmiegisuch arwrite pulse
hi gh- denhbwrORIFIER 1B, REREM L rRRP AtERRNeS maAPbEEl Atk drd iR of 2
respect to a mark in accordance with input NRZI data. In other words, when a mark
is long and a space is short or vice versa, jitter is most severe. This is a major cause
of lowered system performance. Also, this does not make it possible for the system
to be applied to high-density DVD-RAMs, e.g., second generation 4.7 GB DVD-
RAMs.

SUMMARY OF THE INVENTION

To solve the above problems, it is an objective of the present invention to
provide an adaptive writing method of a write pulse generated in accordance with
the magnitude of the present mark of input data and the magnitudes of the leading
and/or trailing spaces thereof.

It is another objective of the present invention to provide an adaptive writing
circuit for a high-density optical recording apparatus for optimizing light power of a
laser diode by generating an adaptive write pulse in accordance with the magnitude
of the present mark of input data and the magnitudes of the leading and trailing
spaces thereof.

Accordingly, to achieve the first objective, there is provided a method for
writing input data on an optical recording medium by a write pulse whose waveform
is comprised of a first pulse, a last pulse and a multi-pulse train, the adaptive writing

method including the steps of controlling the waveform of the write pulse in



sgm@y di ode by generating an adaptive wite pulse in accordance with the
magni tude of the present mark of input data and the magni tudes of the

| eading and trailing spaces thereof. Accordingly, to achieve the first
objective, there is provided a method for witing input data on an opti cal
recording nmediumby a wite pul se whos® waveform is conprised of a first
pul se, a last pulse and a nmulti-pulse train, the adaptive witing nethod
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provi ded an apparatus for witing input data on an optical recording

medi unMBAieMwr i t e pul se whose waveformis conprised of a first pulse, a
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of an adaptive rtirng citcurt for a high-density
the light source by converting the adaptive write pulse into a current signal in

accordance with driving power levels for the respective channels.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present invention will become

more apparent by describing in detail a preferred embodiment thereof with reference
to the attached drawings in which: _

FIGS. 1A through 1E are waveform diagrams of conventional write pulses;

FIG. 2 is a block diagram of an adaptive writing circuit for a high-density
optical recording apparatus according to an embodiment of the present invention;

FIGS. 3A through 3G are waveform diagrams of an adaptive write pulse
recorded by the adaptive writing circuit shown in FIG. 2;

FIG. 4 illustrates grouping of input data;

FIG. 5 is a table illustrating the combination of pulses generated by the
grouping shown in FIG. 4;

FIG. 6 is a table illustrating rising edge shift values of a first pulse according
to the present invention;

FIG. 7 is a table illustrating falling edge shift values of a last pulse according

to the present invention;




QRt.i'cal recording apparatus according to an enbodi nent of the present
I nvention; FIGS. 3A through 3G are waveform di agrans of an adaptive wite
pul se recorded by the adaptive witing circuit shown in FIG 2; FIG 4

illustrates grouping of input data; FIG 5 is a table illustrating the
conbi nation of pul ses generated by they grouping shown in FIG 4; FIG 6 is
a table illustrating rising edge shift values of a first pul se according
to the present invention; FIG 7 is a tahle ilJustrating falling edge shift

val ues of aFl@sB ipalflawchasbeiarmagdaptive weting aethed ascewdingtean FiG 8 is a
fl owchart, of an, adaptiyv iting I d according to an enbodi nent of the
presen?rﬁmpﬁﬂgﬁ&ﬂegﬁ\gm&epgo'geéfpgph for conparing jitter generated by
the adapti ve@r biig a%;égpﬁtfbpéor%gaﬁﬁgjiﬁéﬁ Endratetl By theoadapive Wetiggnvent i onal
witing nmethod. DE PTI ON THE  PREFERRED ENBODI MENTS Herei nafter, a
pr ef er methediof therprasent irventidaarnd/theveanvenonadivriting metizochi gh- densi ty
optical recording apparatus and a circuit thereof will be described with
reference to the acconpanyi ng drawi ngs. An adaptive witing circuit
according to the ERSOR ' ' ROt racl udes a data
di scri m nator 102,B C f‘ﬁﬂﬁw\“ﬁfﬁﬁ% %’35 (ﬁ%ﬂr)r%%gb%é!wenﬁltrgoconputer 106, a
‘write pul se -ggaRiaitepla prifenad emisodinfnt of ah\edaplild writingahbthod fopadhght he
data discrimnator 102 discrimnates input NRZI data. The wite waveform
cont r oldessity opticalreceording apparaies anchaogireuittheresf will be descebedmiiince wi t h
the disc iénr"cr}?rarfoi: n result of the data discrimnator 102 and | and/ groove

si gnal '® HARRAVRE [ WER1 i zes the wite waveform control | er

104 or cont i g éiﬁhﬂn%are-_niedcwdt othiclRe¥EMahPEMicio s sHdvi in104 to be
updated in accordance wth wite conditions. The wite pul se generator 108

gener atFd§. 2ninatiatesi & datar diseriminater 102, a write waveform controller 104, a

microcomputer 106, a write pulse generator 108 and a current driver 110. In other

words, the data discriminator 102 discriminates input NRZ| data. The write
waveform controller 104 corrects the waveform of a write pulse in accordance with
the discrimination result of the data discriminator 102 and land/groove signal. The
microcomputer 106 initializes the write waveform controller 104 or controls the data
stored in the write waveform controller 104 to be updated in accordance with write
conditions. The write pulse generator 108 generates an adaptive write pulse in
accordance with the output of the write waveform controller 104. The current driver
110 converts the adaptive write pulse generated from the write pulse generator 108
into a current signal in accordance with the light power levels of the respective
channels to drive a light source.

Next, the operation of the apparatus shown in FIG. 2 will be described with
reference to FIGS. 3 through 7.

In FIG. 2, the data discriminator 102 discriminates the magnitude of a mark
corresponding to the present write pulse (to be referred to as a present mark), the
magnitude of the front-part space corresponding to the first pulse of the present
mark (to be referred to as a leading space, hereinafter) and the magnitude of the
rear-part space corresponding to the last pulse of the present mark (to be referred to
as a trailing space) from input NRZI data, and applies the magnitudes of the leading
and trailing spaces and the magnitude of the present mark to the write waveform

controller 104.



‘accdrdance with the output of the wite waveformcontroller 104. The
current driver 110 converts the adaptive wite pul se generated fromthe
wite pul se generator 108 into a current signal in accordance with the

l'i ght power |evels of the respective channels to drive a |light source.
Next, the operation of the apparatus shown in FIG 2 will be described with
reference to FIGS. 3 through 7. In FIG 2, the data discrimnator 102
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trailing space, to thus form a write waveform having an optimal light power. Here,

the multi-pulse train of a mark takes the same shape as shown in FIG. 3B, that is,

05T.

Also, the write waveform controller 104 can correct the rising edge of the first
pulse of the present mark and the falling edge of the last pulse of the present mark
into different values in accordance with externally applied land/groove signals
(LAND/GROOVE) indicating whether the input NRZ! data is in a land track or a
groove track. This is for forming a write waveform in consideration of different
optimal light powers depending on the land and groove. A difference of 1-2 mWin
the optimal light powers between the land and the groove, and may be specifically
set or managed by the specifications.

Therefore, the write waveform controller 104 may be constituted by a memory
in which data corresponding to a shift value of the rising edge of the first pulse and a
shift value of the falling edge of the last pulse in accordance with the magnitude of
the present mark of input NRZI data and the magnitudes of the leading and trailing
spaces thereof, is stored, or a logic circuit. In the case that the write waveform
controller 104 is constituted by a memory, the widths of the first pulse and the last
pulse are determined as channel clocks (T) plus and minus a data value (shift value)

stored in the memory. Also, in this memory, shift values of the first and last pulses



‘trailing space, to thus forma wite waveform having an optimal |ight

power. Here, the multi-pulse train of a mark takes the sane shape as shown

in FIG 3B, that is, 0.5 T. Also, the wite waveformcontroller 104 can

correct the rising edge of the first pulse of the present mark and the

falling edge of the last pulse of the g¢resent mark into different val ues

I n accordance with externally applied | and/ groove signal s ( LAND/ GROOVE)
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shift val ue of rst pulse 1s sto and a table in

whi ch tphevidéd td thealrite polsetdeneralori108. eftgewsite pulselgiieragtol 468 igenetateed nay
be incorporated. Alternatively, as_ shown in FIGS. 6 and 7, two separate
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channels) for the adaptive write pulse, to the current driver 110.

The current driver 110 converts the driving level of the light power of the
respective channels (i.e., read, peak and bias channels) into current for a control
time corresponding to the control signal for controlling the current flow of the
respective channels to allow the current to flow through the laser diode so that an
appropriate amount of heat is applied to the recording medium by continuous ON-
OFF operations of the laser diode or a change in the amounts of light. Here, a
record domain as shown in FIG. 3G is formed on the recording medium.

FIG. 3A shows input NRZI data, which is divided into mark and spaoe. FIG.
3B shows a basic write waveform, in which the rising edge of the first pulse of the
write pulse lags behind by 0.5T, compared to the rising edge of the present mark.
FIG. 3C shows the waveform of a read power of the adaptive write pulse, FIG. 3D
shows the waveform of a peak power of the adaptive write pulse, and FIG. 3E shows
the waveform of a bias power of the adaptive write pulse. FIG. 3F shows the
waveform of the adaptive write pulse proposed in the present invention. The rising
edge of the first pulse of the write waveform of the adaptive write pulse may be
shifted back and forth in accordance with a combination of the magnitude of the

leading space and the magnitude of the present mark. An arbitrary power (Here, a



+The 'pul se width data for controlling the waveformof the wite pulse is
provided to the wite pul se generator 108. The wite pul se generator 108
generates an adaptive wite pulse, as shown in FIG 3F, in accordance w th
the pulse width data for controlling the waveformof the wite pul se
supplied fromthe wite waveform contyoller 104 and supplies control
signals shown in FIGS. 3C, 3D and 3E, for <controlling the current flow for
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the first pulse of the wite waveform of the adaptive wite pulse may be
shi f t eferfn@phafrrwasd oRoply badkwaldnce with a conbination of the nagnitude of

the ! eadi niEPRGHsHod Do AADGE At R 1! SRENhg TRberafifbiad Bt Lrary

power (Here, ower)“i's a I'ng the period

cor r esgrsuping. 1rotHefirss Bkéainple, lif & Ry gfougihg pbititér 8B eAda mﬂhbhﬁjdiﬂgt pul se
of the adaptive wite pulse may be shifted back and forth in accordance
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group are from 4T to 11T and the mark of a long pulse group is 14T. In the second
example, if a low grouping pointer is 4 and a high grouping pointer is 11, then the
marks of a short pulse group are 3T and 4T, the marks of a middle pulse group are
from 5T to 10T and the marks of a long pulse group are 11T and 14T. As described
above, since both the low grouping pointer and the high grouping pointer are used,
utility efficiency is enhanced. Also, grouping can be performed differently for the
respective zones. |

FIG. § illustrates the number of cases depending on combinations of leading
and trailing spaces and present marks, in the case of classifying input NRZI data into
three groups, as shown in FIG. 4, using grouping pointers. FIG. 6 illustrates a table
showing shift values of rising edges of the first pulse depending on the magnitude of
the leading space and the magnitude of the present mark. FIG. 7 illustrates a table
showing shift values of falling edges of the last pulse depending on the magnitude of
the present mark and the magnitude of the trailing space.

FIG. 8 is a flow chart illustrating an embodiment of an adaptive writing method
of the present invention. First, a write mode is set (step S101). If the write mode is
set, it is determined whether it is an adaptive writing mode or not (step $S102). Ifitis

determined in step S102 that the write mode is an adaptive write mode, a grouping



“mar k and the magnitude of the trailing space. Also, an arbitrary power
(here, aread power or a wite power) is applied during the period
corresponding to the shift. Alternatively, the falling edge of the | ast
pul se may be shifted back and forth in accordance with the nagnitude of
the present mark, regardl ess of the megnitude of the trailing space of the
present mark. Al so, rather than shifting the rising edge of the first
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FI G Badaptivel Wiite wioae( aidenesalwtitenpulse issgéretatexhin step 810¥dapti ve wri ting

met hod of resent vention. Fjirst, a wite node is. set tep S101).
If the wi ténﬁogés ?Q'a%'é? or gamparingiitgndensiataddinthe @‘iaﬁtﬁ’eamf"gl&ptive

Wi i ng, RS aBEordiftg (ostth%pprééga? invEhtidrt ahd the conventional writing method. It is
understood that, assuming that the peak light is 9.5 mW, the bottom power of a
multi-pulse train is 1.2 mW, the cooling power is 1.2 mW and the bias power is 5.2
mW, there is less jitter generated when writing the adaptive write pulse according to
the present invention than when generated writing the fixed write pulse according to
the conventional writing method. The initialization conditions are a speed of 4.2 m/s,
an erase power of 7.2 mW and 100 write operations.

In other words, according to the present invention, in adaptively varying the
marks of a write pulse, the rising edge of the first pulse is adaptively shifted in
accordance with the magnitude of the leading space and the magnitude of the
present mark of input NRZI| data to thus control the waveform of the write puise,
and/or the falling edge of the last pulse is adaptively shifted in accordance with the
magnitude of the present mark and the magnitude of the trailing space of input NRZI
data to thus control the waveforfn of the write pulse, thereby minimizing jitter. Also,
the waveform of the write pulse may be optimized in accordance with land/groove
signals. Also, in the present invention, grouping may be performed differently for the

respective zones, using grouping pointers.




"determned in step S102 that the wite node is an adaptive wite node, a
grouping 8 pointer is set (step S103). Then, a grouping table depending on
the set grouping pointer is selected (step S104). The sel ected grouping
table may be a table reflecting |and/groove as well as the grouping
pointer. Also, the selected grouping gable nmay be a table reflecting zones
of the recording nedium Shift values of the rising edge of the first pulse

are read frgmthe tabhle shown (n FIG 7. i ccordance with a copbination
of *the pr csaewadaRing viHBS metTadactadinadodis areattinvertnt s8aBR o write
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| i ght poitegpudde.t he respective channels for the generated adaptive wite
pul se, i.e., read, peak and bias powers, are controlled to drive a |aser
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conventional witing nethod. It is understood that, assuimng that the peak
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coolin ower is 1.2 mVand the higs power is 5.2 W, there is Jess jitter
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of 4.2 ms, an erase power of 7.2 mWand 100 wite operations. |In other
wor ds, according to the present invention, in adaptively varying the marks
of a wite pulse, the rising edge of the first pulse is adaptively shifted
in accordance with the magni tude of the |eading space and the magnitude of
the present mark of input NRZI data to thus control the waveform of the
wite pulse, and/or the falling edge of the last pulse is adaptively
shifted in accordance with the




magni tude of the present mark and the magnitude of the trailing space of

I nput NRZI data to thus control the waveformof the wite pul se, thereby
mnimzing jitter. Also, the waveformof the wite pulse may be optim zed
i n accordance with | and/ groove signals. Also, in the present invention,
grouping nay be perforned differently;gor the respective zones, using
groupi ng pointers. 9 A new adaptive witing nmethod according to the

presen nvention can be adopted to nost high-density optical recording
.apparatwé&'—ms igedis: adaptive writing pul se. As described above, the
widths of the fin

varied in agcordaﬁtgeﬁgﬂ'i%{i%mg ﬁtz%&%fa?ﬁ% %ﬁg@é&?&dlﬁ@ﬁ@faﬂ? nptﬁfg NRZI

dat a angté priseaRose daveforniis daragiisen of affirgtipulsy lascpulsé Redebynutti-ni n zi ng
jitter to enhance s stemreliability and performance. Also, the width of a

wite mullwetralnsao Ve aditing me wnph%lngﬁbalst&mfof t he present mark
and the magni {ude ng aces ther reduci ng the
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I nput t r vef orm
S corrpqﬁéinegjaof gﬂ? |drr§t§ér|c')turﬁsmg“ﬂgaﬂ§md%e ange%%ﬁtwsﬁltggﬁé:da{ﬁg an
adapt i \amdveri ttailing spad:wta:germram ag adaptis¢ eyite pulse{ apdcontrol i ng the
waveform of the wite pulse in accordance with the nagnitude of the
present mar Kbbwriting the, mnut data by e edaprig write gulseqn ﬁhﬁ@nt@ahfmrd'aad/ or
trai |I3,9 &8@1 es to generate an adaptive wite pulse; and (b) witing the

I nput g y the adaptive wite pulse on the optical recording nedium 2.
The adaptive witing nethod according to claim 1, wherein the step (a)

i ncludes the step of generating an adaptive wite pulse in which the rising
edge of thé.fi rs-EhQJagérétM%Wﬂth gethed geeordinthteciain i, whereiadhe stere(f t he

| eadi habgss thaengtep of generating an adaptive write pulse in which the rising edge of
the first pulse is varied in accordance with the magnitude of the leading space and

the magnitude of the present mark.

3. The adaptive writing method according to claim 1, wherein the step (a)
includes the step of generating an adaptive write pulse in which the falling edge of
the last pulse is varied in accordance with the magnitude of the present mark and

the magnitude of the trailing space.

4, The adaptive writing method according to claim 1, wherein the step (a)
includes the step of generating an adaptive write pulse in which the rising edge of
the first puise is varied in accordance with the magnitude of the leading space and
the magnitude of the present mark, and the falling edge of the last pulse is varied in
accordance with the magnitude of the present mark and the magnitude of the trailing

space.

5. The adaptive writing method according to claim 1, wherein the step (a)
includes the step of generating an adaptive write pulse in which the rising edge of
the first pulse is shifted back and forth in accordance with the magnitude of the

leading space and the magnitude of the present mark, and the falling edge of the



"t he 'magni tude of the present mark. 3. The adaptive witing nethod according
to claiml1, wherein the step (a) 1includes the step of generating an
adaptive wite pulse in which the falling edge of the last pulse is varied
in accordance with the magni tude of the present mark and the nagnitude of
the trailing space. 4. The adaptive wjjting nmethod according to claim 1,
wherein the step (a) includes the step of generating an adaptive wite

pul se in which the rjsi edge.of the first . se is varied in accqrdance
Bith Bt pilse o st BadlSara iR apeiaantawibibe Taadhibieside Presetesant
mar k, | 4 o ulse is varied in accordance with
t he nagﬁ!t(tuaz@ th? 'b%@ﬁbresgfntﬁgnt%grlﬁn%%gé%%e magni tude of the trailing space.
5. The adaptive witing nmethod according to claim1l, wherein the step (a)
i ncludes the step of generating an adaptive wite pulse in which the rising

edge of th&.firdJdihepdaptivewiing methasharceding torclaim b, whetsinthe ighti t h t he
magni t ude of. the adi .ng ,space d the ni tude of the present k, and
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wher ei shifthef thedalling pogerofftbe lastpudstet er mi ned channel is applied during the
period corresponding to the shift of the rising edge of the first pul se
and during the period corresponding to the shift of the falling edge of

whorein the i gnit Mgt vp g Helod delRblNe IR 6, BReldn eIy houer

or wri pewep¥é&ra pfedeléeninddpihavinelsiditheg réad pedenof aiité pewep. cl aim 1,
further conprising the step of: (c) correcting the waveform of the
adaptive wite pulse in accordance with a |and/groove signal indicating

whet her the 8i. nput'l'hgaécf’édtﬁ/e%tﬁ\goi%eﬁiAaaggcgraﬁi%ktoocrlaigriatl ,a fucr)tfher comprising
the step of:
(c) correcting the waveform of the adaptive write pulse in accordance with a
land/groove signal indicating whether the input data is data ofé land track or data of

a groove track.

9. An adaptive writing method comprising the steps of:

(a) selecting one of grouping tables grouped by the magnitudes of mark and
space of input data, using a grouping pointer;

(b) calculating the width of a write pulse using the data stored in the selected
grouping table; and

(c) writing the input data using an adaptive write pulse generated responsive

to the calculated width on an optical recording medium.

10. The adaptive writing method according to claim 9, wherein the
grouping tables store width data of the first and/or last pulses of a write pulse
waveform, by grouping the magnitude of the present mark of input data and the
magnitudes of the leading and/or trailing spaces, into a short pulse group, a middle

pulse group and a long pulse group.



'a groove track. 9. An adaptive witing nmethod conprising the steps of: (a)
sel ecti ng one of grouping tables grouped by the magnitudes of mark and
space of input data, using a grouping pointer; (b) calculating the w dth of
a wite pulse using the data stored in the selected grouping table; and
(c) witing the input data using an aqaptive wite pul se generated
responsive to the calculated width on an optical recording nedium 10. The
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t he €s 0 eadi ng an I ng spaces, into'a short pul se

gr oup, wavefatH, by g?ruhpmgqr\eupa?nﬁdjcm bhothe presest madupf inpat dath ankhtheadapt i ve
writing nmethod according to claim9, wherein the grouping tables store
wi dt h magaituties ieé the leadinghandior tradlingsnases, wtto a shaort pulpegseup.middenm by

groupi ng, t he magni t ude of the present rk of input. da t.
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a m dd!j;ﬁd PACISEr 8% éftdcie | ong pul se group, depending on whether the

Il nput data 1s In and track or a groove track. 12. The adaptive witing

nmet hod according to claim9, wherein the grouping tables store width data

of the first _and/or |ast pul ses of a ite pul se wayeform. groupi ng the
magni t ude ofl2¢ he Thecadanptiveviting,aethed asepiAingdociaim h\é’ﬂf"éedﬁi?gfg and/ or
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pul se gro € respective zones on a recording ne The

adapt i wavefdrin, by greuping theanaghitade of theapras@nt miaek and thé magnitaded of
conprises the sub-steps of: (bl) reading a shift value of the rising edge
of t hethe leading,aad/or fraijingcsirpseseinto a short pulse group, a middle pulse group

and a long pulse group, for the respective zones on a recording medium.

13.  The adaptive writing method according to claim 9, wherein the step (b)
comprises the sub-steps of:

(b1) reading a shift value of the rising edge of the first pulse in accordance
with a combination of the magnitude of the leading space and the magnitude of the
present mark to calculate the width data of the first pulse; and

(b2) reading a shift value of the falling edge of the last pulse in accordance
with a combination of the magnitude of the present mark and the magnitude of the

trailing space to calculate the width data of the last pulse.

14. In a method for writing input data on an optical recording medium by a
write pulse whose waveform is comprised of a first pulse, a last pulse and a multi-
pulse train, for optimizing the light power of a light source, an adaptive writing
method comprising the steps of:

(a) discriminating between the magnitudes of a present mark of input data
and leading and/or trailing spaces;

(b) generating pulse width data for varying the widths of first and/or last
pulses of the write pulse waveform in accordance with the magnitude of the present

mark and the magnitudes of the leading and/or trailing spaces; and



‘W th a conbination of the magnitude of the |eading space and the magnitude
of the present mark to calculate the width data of the first pulse; and
(b2) reading a shift value of the falling edge of the last pulse in
accordance wth a conbination of the magnitude of the present mark and the
magni tude of the trailing space to cgahculate the width data of the | ast
pulse. 14. In a nethod for witing input data on an optical recording
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accor déhclightisouresie magnitude of the present mark and the nagnitudes of
the leading and/or trailing spaces; and 13 (c) generating an adaptive
wite pulse in accordance with the pulse width data, converting the

adaptive wrifse PihgCaddptRedvitiHd fidthéd 8BE0rdiny @C&Quhﬁwcﬁhwénﬁtﬁégtepd“ ving
power |evels for the respective channels for the adaptive wite pulse to

drive (bheorhprges ttmsutestep% ofThe adaptive witing net hod according to claim
14, wherein the s (b) nprises the sub-steps of: (bl) generatl ng first

pul se wi dth('eib)t@ewatlagaffqt.%sqw@th.d@tméoreﬂ@f@ngm ﬁémglqc&e olthedEsbhack and
f h
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accordance with the magnitude of the present mark and the rmagnitude of the

trailing sp&ed. gqreeram figsd ydse, width |Q&T$1§0frﬁét'm169 the &ling adge of haulast 15,
wher ei Bu s%ebéékgmd forth in accordance with the magnitude of the present mark and the

magnitude of the trailing space.

16. The adaptive writing method according to claim 15, wherein the light
power for a predetermined channel is applied during the period corresponding to the
shift of the rising edge of the first pulse and during the period corresponding to the

shift of the falling edge of the last pulse.

17. The adaptive writing method according to claim 16, wherein the light |

power for a predetermined channel is either read power or write power.

18. The adaptive writing method according to claim 14, further comprising
the step of:

(d) correcting the waveform of the adaptive write pulse in accordance with a
land/groove signal indicating whether the input data is data of a land track or data of

a groove track, wherein the input data is NRZI (Non-Return Zero Inversion) data.

19. In an apparatus for writing input data on an optical recording medium
by a write pulse whose waveform is comprised of a first pulse, a last pulse and a

multi-pulse train, an adaptive writing circuit comprising:



‘power for a predeterm ned channel is applied during the period
corresponding to the shift of the rising edge of the first pul se and
during the period corresponding to the shift of the falling edge of the

| ast pul se. 17. The adaptive witing nethod according to claim 16, wherein
the light power for a predeterm ned ghannel is either read power or wite
power. 18. The adaptive witing nmethod according to claim 14, further
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driver for driving the |light source by converting the adaptive wite pul se
into a current signal in accordance with driving power |levels for the
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leading space, and a write pulse generator for generating an adaptive write pulse in

accordance with the pulse width data.

21. The adaptive writing circuit according to claim 20, wherein the write
waveform controller is comprised of a memory in which width data of the first and/or
last pulses of a write pulse waveform are stored, by grouping the magnitude of the
present mark and the magnitudes of the leading and/or trailing spaces, into a short

pulse group, a middle pulse group and a long pulse group.

22. The adaptive writing circuit according to claim 21, further comprising a
microcomputer for initializing the write waveform controller and controlling the pulse

width data stored in the memory to be updated in accordance with write conditions.

23. The adaptive writing circuit according to claim 21, wherein the memory
stores width data of the first and/or last pulses of a write pulse waveform depending

on whether the input data is in a land track or a groove track.



*21. 'The adaptive witing circuit according to claim 20, wherein the wite
waveformcontroller is conprised of a nenory in which width data of the
first and/or last pulses of a wite pul se waveform are stored, by grouping
t he magni tude of the present mark and the nagnitudes of the | eading and/or
trailing spaces, into a short pulse group, a mddle pulse group and a | ong
pul se group. 22. The adaptive witing circuit according to claim 21,

further conprisi a ,mcroc ut.er .for initialjzi the wite waveform
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the input data is in a land track or a groove track. 15 24. The adaptive
witing circuit according to claim21, wherein the nenory stores wdth data

of the first_andlor |ast. pul ses of Wit | se. efarm for th
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| ast puhse. 26. The adaptive witing circuit according to claim 25, wherein
the |ighthe IagtRYISeor a predetermined channel is either read power or write
power .

26. The adaptive writing circuit according to claim 25, wherein the light

power for a predetermined channel is either read power or write power.



