Di sk Drive Device BACKGROUND OF THE | NVENTI ON FI ELD
OF THE I NVENTION This invention relates to a disk
drive device and is suitably applied to a disk drive
device which wites or erases data on/froman optica
di sk, for exanple. DESCRIPTION OF THE RELATED ART To
wite data on an optical disk with a Constant Angul ar
Vel ocity (CAV) nethod, there is such a disk drive
device that changes wite power of |aser light to be
emtted to the disk recording surface, depending on a
i near velocity becausepasth plciveUbEeti&dr cunference
and a di sk inner circunference have different |inear
velocities. In addition, in witing the data on the
optical disk, this disk drive device changes an
BAOKa®oaNDOOFt THE Tt eron depending on a |inear

vel ocity based on data (hereinafter, referred to as

FIeey drngust tRVEgyIospeci fying an  amount of
correction on a tenporal axis and an anount of

wavef ohis CRPEPELd PN Sl AT PW 8 W dihvE0RLEEEL Ond is
thereby obtaining a high-quality reproduced signal

shietaBaghappnead & Dk (ch.QLr QURTRLE whi helir Pes (F erases
Japanese Patent Laid Open No. 2003 59047 ) 1 SUMVA

.dQEaTHE/fNMEN5LQNm1cal disk, for example.

DESCRIPTION OF THE RELATED ART

To write data on an optical disk with a Cénstant Angular
Velocity (CAV) method, there is such a disk drive device that
changes write power of laser light to be emitted to the disk
recording surface, depending on a linear velocity because a disk
outer circumference énd a disk inner circumference have different
linear velocities. In addition, in writing the data on the
optical disk, this disk drive dgvice changes an irradiation time
and so on dependiﬂg on a linear velocity based on data
(hgreinafter, referred to as recording strategy) specifying an
amount of correctiqn on a temporal axis and an amount of waveform
correction such as pulse width correction, thereby'obtaining a
high-quality reproduced signal for each linear velocity (for-

example, refer to Japanese Patent Laid Open No. 2003-59047.)



By the way, since optimumwite power to wite data is

di fferent depending on a linear velocity in the CAV

nmet hod, this disk drive device requires troubl esone

and conplicated control such as changing wite power

for each linear velocity by performng calibration

(wite power adjustnent) at least tw ce for both disk

i nner circunference and di sk outer circunference and
SUMNMRBK pOF atHm g MvENTT2opower for the ot her

circunferences therebetween. As a result, this disk

dri veByentec evayas sandeavbadkumnwwhtehpowér tiakesritaeidtan is

performthe wite-power calibration and thus a
dirfeeafedicndebeanshgr ofi ak €1 Dhed hevalldye WEM Ghe CAV method,

deteriorates. Enbodi nents of the present invention

tHArORAS® Ardivekadrive rdeyifes cepal f Lind NEILITPA i®ated
recording transfer rate while Kkeeping recording
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with a first aspect of the present invention, there
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'Cinedi e\Mtrla wite PU|fe .the djsk recordin ned% m
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.Ssetting neans for setting wite power in consideration
c16]cumfe ences therebetweern.
As a result, this disk drive device has a drawback in which
it takes time to perform the write-power calibration and thus a
recording transfer rate of the drive device deteriorates.
Embodiments of the present invention propose a disk drive

device capable of increasing a recording transfer rate while

keeping recording characteristics with simple control.



recordi ng characteristics for witing the data on the
di sk recording nediumat a prescribed |linear
velocity; and control neans for, when the access
nmeans wites or erases the data on/fromthe disk
recordi ng nmedium correcting the wite pulse on a
tenporal axis even when the linear velocity of the

di sk recording nediumvaries, wherein the contro
nmeans adj usts erase power by changing a power ratio

of tﬂ? ngotrgla%%\ée(ﬂl%Ed e%??gt Qgﬁgétfc% ﬁ{ésépegseﬂh:e invention,

dat a. fén " on or erased Trom a
ne |u a.wite puls a_tempo
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1 fixing wite wer.set in co S|derat|on
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i um thus being capable of increasing a recordin
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characteristics with sinple control which may correct
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of the change of [Iinear velocity. 3a In accordance
regflins dechdrabpésn sptehedpbestne dyhvler ingRng/herdte power

is provided a disk access nethod for accessing a disk
sqteogrdimsgnve dogmset6ApOi wrage Bower tBn powesridgetdting of

step of
recording characteristics for writing the data on the disk
recording medium at a prescribed linear velcocity; and céntrol
means for, when the access means writes or erases the data
on/from the disk recording medium, correcting the write pulse on
a temporal axis even when the linear wvelocity of the disk
recording medium varies, wherein the control means adjusts erase
power by changing a power ratio of the write power and erase
power for erasing the data.

When data may be written on or erased from a.disk recording

.medium, a write pulse on a temporal axis may be changed according

to change of linear velocity with fixing write power set in

consideration of recording characteristics of the



setting wite power in consideration of recording
characteristics for witing data on the disk
recordi ng medium at a prescribed |linear velocity when
the data is witten or erased on/fromthe disk
recording mediumwith a wite pul se, the disk
recording mediumbeing rotated by a driving neans;
and a control step of, when the data is witten or
deslasett anfiffgomeldiendi skusepeti dgngap ALk WT DOfrecdimy a
the wite pulse on a tenporal axis even when the
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wherein the control neans adjusts erase power by
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power for erasing the data. Wen data may %e witten
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pulse on a tenporal axis may 77 ect e accor di ng

l{ﬁéé@@ﬂggngahlnear velocity with flxing wite power
set 1n consideration of recording characteristics of
the disk recording nedium Therefore, a recording
transfer rate can be increased with keeping the sane
recordi ng characteristics, with sinple control which
may correct only the wite pulse on the tenporal
axis, regardl ess of the change of |inear velocity.
According to enbodi nents of this invention, when data
may be written on or erased froma disk recording
medium a wite pulse on a tenporal axis may be
corrected according to 4
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change of linear velocity wwth wite power fixed, the
wite power set in consideration of recording
characteristics of the disk recording medi um
Therefore, a disk drive device and a disk access

met hod can be realized, which are capabl e of
increasing a recording transfer rate with keeping the
same recording characteristics, mﬁth sinple contro
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axi s regard ess of change r ve OCI

r | £ and ut ty of the I nvent
E%“’Efo pr%f?%@arerﬁr? ‘st 1 Bo Sarng” it e %Y%or accessing a
de cr| oy mhe read in con unctlon with th
A2k ohp aH§| g s CPRP T k@rlﬁﬁrPgwﬁfesettlng step of
des nat ed by Ilke ref erence nunerals or characters.
BB P s8R AR épﬂ?HéewrN@ J9¢quedng characteristics

acconpanyln dr awi ngs: g 1 is a schematic block _
LA agf SrThsltitdg o8 EBRsEE 8kt FerPrdima mfidiunggitve Hegberibed

of this invention, Fig. 2 is a schematic view
1 EveA ai wimy iy aﬁlﬁlni thgedpéf erercel thaal wo @rdsad on/from the

reproduced signal value; Fig. 3 is a schematic view
dexipl eaaduty ra sedaumgyltlabda eyrifieqg.pulses ahechéstt recording

vi ew expl aining |l aser nodulation data; Fig. 5is a
médl by Haritn s howiangdabyeaoddi ngn g o a0d ; priot ed @it rol step of,
when the data is written or erased on/from the disk recording
medium, correcting the write pulse on a temporal axis even when the
linear velocity of the disk recording medium varies, wherein the
control means adjusts erase power by changing a power ratioc of
the write power and erase power for erasing the data.

When data may be written on or erased from a disk recording
medium, a write pulse on a temporal axis may be corrected
- according to change of linear velocity with fixing write power
set in consideration of recording characteristics of the disk
recording medium. Therefore, a recording transfer rate can be
increased with keeping the same recording characteristics, with
simple control which may correct only the write pulse on the
.temporal axis, regardless of the change of linear velocity.
According to embodiments of this invention, when data

may be written on or erased from a disk recording medium, a

write pulse on a temporal axis may be corrected according to



and Fig. 6 is a characteristic curve graph show ng
recordi ng/ reproduci ng characteristics. DETAILED
DESCRI PTI ON OF THE EMBODI MENT Preferred enbodi nents of
this invention will be described wth reference to
t he acconpanying drawi ngs: (1) Entire construction of
di sk drive device Referring to Fig. 1, reference
nuneral 1 shows a disk drive device according to this
chaveat Pdnl iveLemalalciProcasd my itel poweEPlH) x2denthe ekyite
controls the disk drive device 1 via a disk
poeatr ot efn Scoddid ek sdd ody iore r@e\blr@,l&n]g eparatesrifitics of the
response to read/wite commands given from a host
dideri e€c@ODin® maFi . I etRir@ f2rand af gakedueevdali@vice and a
on/from an optical disk 100 serving as a recording

degi Mes?@an@mwaiarﬂlb% r%%ql'z%dlo' @eﬁ%@hoﬁr@ EHﬂSQbIé‘béﬁ
which is not shown, and is rotated at a constant
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by” neans of a spindle notor 4 hen an tica
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In orna i 0 fom t he opt’i cal dIS at'a bei ng
o%ﬁ%ﬁg@é %ﬂ@rﬁﬁe for mt%f %gm%gp:%isag’.ls, regérggfgégrc}/f change
of linear velocity.
The nature, principle and utility of the invention will
become more apparent from the following detailed description when

read in conjunction with the accompanying drawings in which like

parts are designated by like reference numerals or characters.
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a phase change pit, the AD P information being

recorded in a wobbled groove. The optical pickup 5

has a | aser diode 10 serving as a laser |ight source,

a photo detector 11 for detecting reflected Iight, a

bi axi al actuator 12 for hol ding objective | ens which

is an output end of laser |ight, an Automatic Power

Control (APC) circuit 13 for controlling output of

the | aser diode 10, and optical systens, which are

not shown, for irradiating a disk recording surface

with Jlaser light via the objective | ens and guidi ng

its reflected light to the photo detector 11. The

W=e I bjective lens so as to
BRIEX Bes ﬁngN.O%Z i E tion and a focus

direciion, Further. a slide.driving unit 14 noves the
optical piekts BPARYA gi Sk2FABPSEf i on direction under

t he contr of the,seryo dﬁhVin circuit 15 6 The ,
phot o %t ect’dr 21 FREEAEIHI BrAFr §LR9- PRARP NG ds Construction
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IR Hem B At opracetee, o
Fig. 3 is a schematic view explaining a strategy table;
Fig. 4 is a schematic view explaining laser modulation data:
Fig. 5 is a flowchart showing a recording control procedure;
and

Fig. 6 is a characteristic curve graph showing

recording/reproducing characteristics.

DETAILED DESCRIPTION OF THE EMBODIMENT

Preferred embodiments of this invention will be described
with reference to the accompanying drawings:
(1} Entire construction of disk drive device
Referring to Fig. 1, reference numeral 1 shows a disk drive
device according to this invention. A Central Processing Unit
{(CPU) 2 entirely controls the disk drive device 1 via a disk
cbntroller 3. The disk drive device 1 oberates in respcnse to

read/write commands given from a host device 200, so as to record
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16 creates a reproduced RF signal fromthe received
light signal and gives it to an anal og/digital
converter 20. A matrix anplifier 18, on the other
hand, perfornms matrix cal culation of the received
l'ight signal received fromeach photodi ode to create

a focus error signal FE and a tracking error signal TE
for servo control and a push/pull signal PP which is
wobbl ed groove information, and gives these to the
anal og/digital converter 20. A PLL unit 19 generates

lock f th d. I
a%%%%%r%ﬁ%ﬁeﬁ%néé?%a?r‘?z%‘?prs&:?é:aieﬁmsip%?,%sma as a
|glgalmé the focus error signal FE, the tracking

error srgna *H8:  and the push/pull signal PP and
gi ves processor

he r sul ant s, t ital signa
01 TAnd d|8 %%? sﬁ“g%]& 10%‘?? geacezil Rag FURP @bb'awglélch is not
Seperator ? g VO S|gn rocessor 23, _a wob
S|gnélanpo&3s§8 dafb 2 %ﬂEﬂ%ﬂneﬁFb€@%§8Ft25(CLV) or a
const gignal grocess r 24 decodes the push/ pul
S gnz‘;’ll ?n?’ BEXYFRREEEAD BV InfBr Medten Sitnél gatAglanmotor 4.

gdress and gf sj cal ormat information, and gives it
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recorded in the form of an emboss pit, a pigmentary change pit, or
a phase change pit, the ADIP information being recorded in a
wobbled groove.

The optical pickup 5 has a laser diode 10 serving as a laser
light source, a photo detector 11 for detecting reflected light, a

biaxial actuator 12 for holding objective lens which is an output

~end of laser light, an Automatic Power Control (APC) circuit 13

for controlling output of the laser diode 10, and optical systems,
which are not shown, for irradiating a disk recording surface with
laser light via the objective lens and guiding its reflected light
to the photo detector 11.

The biaxial actuator 12 holds the objective lens so as to be

movable in a tracking direction and a focus direction. Further, a

. slide driving unit 14 moves the optical pickup 5 in a disk

radiation direction under the control of the servo driving circuit

15.



on the focus error signal FE and the tracking error
signal TE, and gives themto the servo driving
circuit 15 via the digital/analog converter 27. The
servo signal processor 23 gives a servo drive signa
instructing to perform operation such as focus search,
track junp and seeking, to the servo driving circuit
15 under the control of the CPU 2. The servo driving
circuit 15 drives the biaxial actuator 12, the slide
driving unit 14 and the spi ndl e notor 4 according to

the s Yo drive s RF si naI roce sor
obt ai r%ﬁﬁ%%d%% ]éy%aﬁeFfB gytggbphoto diodes. Each

ecodi.ng _on_the reproduc d RF signal read from
Pgﬁg"géi’g%i%%rg THAS E%tr\%ctg eaéeaaePnzsﬁ\f%?cted light

t he,RF . spLgnal rocessor uentlally sel ects the
TReSi N f?%ﬁ‘ﬁ o%PE%%%éiwﬁ |'san53§ﬁﬁ§895a§eﬁe%%l‘éed light
,statgs tran $|t|on Qggaern %ﬁe0|f|ed by an
SEHEBYI AGCRETHIY, tpaseR oheh éﬂ\?%eocfr éB?oHEE@&IV%ﬁig]ﬂ’aﬂfht and
of a roduced RF signal obtained at each
g%Fﬁan SB%C??|%§%¥REEP%QQQ} POCGERSREK L ®Then t he
Vi t er i q§%125A creates reproduced data RD, based
on tHe %eeﬁ‘ g hiiferdacrdadd giveRet aBaday asignahegrocessor

g di sk _controller 3. At _this tine, a quality index
rggf?zﬁﬁLﬁ“qegﬁﬂgqﬁeqiﬁg‘ngnal from the received light signal

and gives it to an analog/digital converter 20. A matrix
amplifier 18, on the other hand, performs matrix calculation of
the received light signal received from each photodiode to create
a focus error signal FE and a tracking error signal TE for servo
control and a push/pull signal PP which is wobbled groove
information, and gives these to the analog/digital converter 20.
A PLL unit 19 generates a read clock RCK from the reproduced RF
signal.

The analog/digital converter 20 digitizes the reproduced RF
signal, the focus error signal FE, the tracking error signal TE,
: énd the push/pull signal PP and gives the resultants to a digital
signal processor 21.

The digital signal processor 21 has a write pulse generator
'22, a servo signal processor 23, a wobble signal processor 24 and
an RF signal processor 25.

The wobble signal processor 24 decodes the push/pull signal



si gnal processor 25 obtains an anplitude reference
val ue acxxx which is a |logical value of an idea
reproduced RF signal w thout anplitude variation,
based on a maxi mum | i kel i hood status selected by the
Vi terbi decoder 25A. Further, the quality index
creation unit 25B cal cul ates an average val ue of
differential values e[t] each between a reproduced
signal value cxxx and the anplitude reference value
acxxx of a reproduced RF signal at each sanpling

' g .a g alue of differential values e[t )
P s B B B o e S i A SRay enby vsical
AR an vef or of a reprodyced RF_signal and
repraee&sé%gfégglég???y %?gl%%v?sepjﬁaiifbg‘gie %Eusizgnal . The
quali&xeigggéocgeaﬁé n unit 25B u%gyts t he avera%e
val ue as a qual Tt9" cﬁﬁ??ﬁﬁ?ﬁf(é% FPEEENTPRgORAekinds of servo

[ the reproduced RF signal. For. .exanple, as
d?ﬁ?ﬁntsgﬁngﬁa. lﬁ?iﬁﬁ’e‘?\g t el FaAte Do e Pdidfc ngapRéRdle, based

t ling tines t:3 - t-1, t, t+l, t+2, and t+3
fr SREOEekOE ER P idinh P A jtheGinrckiagl PoroscpEERal TE, and

O,.indjicated by a dotted |line and the L
20 o Hfichacti Ehe S AT iR fuseniitnds af8 EhRedigital/analog

00 cGl, cl1l11, c110, c100 and ¢c000, the
C%??ggFéﬁt%gr val ues at the sanpling tinmes are e[t-

3]:a09%0-0000 e{t-%J:aCOO -c001, e[t-i]=ac01ll-cAl, )
e[t] =R ?l?egyd signal processor 23 gives a servo drive signal

instructing to perform operation such as focus search, track jump
and seeking, to the servo driving circuit 15 under the control of
the CPU 2. The servo driving circuit 15 drives the biaxial
actuator 12, the slide driving unit 14 and the spindle motor 4
according to the servo drive signal.

The RF signal processor 25 obtains reproduced data by
performing Viterbi decoding on the reproduced RF signal read from
the optical disk 100.

That is, a Viterbi decoder 25A of the RF signal processor 25
sequentially selects the maximum likelihood status which is
assumed based on a status transition pattern specified by an RLL
encoding method, based on the value (reproduced signal value} of a
reproduced RF signal obtained at each timing specified by a read
clock RCK. Then the Viterbi decoder 25A creates reproduced data

RD based on the selected status data and gives the data to the



clll, e[t+1l]=aci 110 -c110 indicated by a thick line.
The quality index creation unit 25 calculates a
quality index value CQ by using an equation
CQ=(e[t-3]+[t-2]+[t N

|']+e[t] +e[t+1] +e[t+2] +2[t+3] )/ 7. The disk controller 3
has an encodi ng/ decoding unit 31, an Error Correcting
Code (ECC) processing unit 32, and a host interface
33. In the disk controller 3, the encodi ng/ decodi ng
unit 31 decodes the reproduced data received fromthe
dRexstgnRgkopiggegsor 26 in reproduction, and the ECC
processing unit 32 performs error correction and
transger e ul t he external .host devi

200 (%grﬁgign%{ﬁg'ﬁir 5ﬁ§ﬁaédﬁ%ﬁxér e@Féophgnﬁgségg of the RF

siiahsgf 598c§§s?knz§d8%%g{‘s atnh%.mCFiL:{tiJ eg?:%tf\%ﬂragégrgéfge acxxx

on the optical disk I N Trespons
o ; r devi ce 200. .That i at e tine .
o? Equgggr %i %g&?%l ?ﬁgei%el s ¢ caglntlr%ﬁlerre@,m%?ﬁ?dE%:E‘, signal without

SBELERLOaUIAL I8 L BB RT BB e sotcctes
EREoRELLgE) MU BESIIRIC SRy g groation
ol BTEROR AN, LIE ot .00 Bl 8Pt A s o1
eQHhsﬁetween a reproduced signal value cxxx and the amplitude
reference value acxxx of a reproduced RF signal at each sampling
time.

This average value of differential values e[t] corresponds
to a difference between an ideal waveform and an actual waveform
of a reproduced RF signal and represents quality of the reproduced
RF signal. The quality index creation unit 25B outputs the
average value as a quality index value CQ representing the guality
of the reproduced RF signal.-

For éxample, as shown in Fig. 2, when the amplitude
reference values at sampling times t-3, t-2, t-1, t, t+1, t+2, and
t+3 are taken as ac000, ac001, ac01l, aclll, acll0O, acl00 and
ac000 indicated by a dotted line and the reproduced signal values
at these times are taken as ¢000, c001, c011, clii, <110, ¢100 and
CQOO, the differential values at the sampling times are e[t-

3]1=ac000-c000, e[t-2)=ac001-c001, e[t-1]=ac0ll-c01ll, e{tl=aclll-



generator 22 of the digital signal processor 21. The
wite pul se generator 22 creates |aser nodul ati on data
10 by perform ng waveformrefornmati on on the recording
data and sends this to the APC circuit 13. The APC
circuit 13 drives the laser diode 10 wth the |aser
nodul ation data, to irradiate the disk recording
surface of the optical disk 100 with laser |ight at
wite power according to the |aser nodul ati on data,
thereby witing data on the optical disk 100. At this

chhAe, et[ES?:LFE%J flé-?&ﬂ%“' Jﬁ%a%%isgﬁﬂpﬁgofgﬁg?%qoo c000

correctl on aser

A¥isaal .Se mndth and so on, according to
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o bid v Z%"O%!t'sroslﬁ%%h Ber 5 eheofind) drrdeomit 31, an

o8 otk hed G SPERT, BRopepgLemnenst 13y a0 & nost

driying circuit 15 to wite data with the CAV
lé@%%P %l%%e seeki ng operation should

In the disk controller 3, the encoding/decoding unit 31
deccdes the reproduced data received from the RF signal processor
26 in reproduction, and the ECC processing unit 32 performs error
correction and transfers the resultant to the external host device
200 (for example; personal computer) wvia the.host interface 33.

In addition, the CPU 2 starts recording on the optical disk
100 in response to a write command from the host device 200.

That is, at the time of recording, in the disk controller 3,
- the ECC processing unit 32 adds an error correction code to
- recording data which is received from the host device 200 together
with the write command, and the encoding/decoding unit 31 performs
Run Length Limited (RLL) encoding on the recording data to create
an RLL (1, 7) code and then gives the resultant to a write pulse
generator 22 of the digital signal processor 21.

The write pulse generator 22 creates laser modulation data

10



be perfornmed many tinmes. In a case of a plurality of

| arge recording data |l arger than a prescribed size,
the disk drive device 1 inproves recording efficiency
by controlling the servo driving circuit 15 to wite
data wth the CLV nethod since seeking 11 operation is
not required so many tines. As a result, the CAV

net hod and the CLV nmethod can be adaptively switched.
(2) Recording strategy The recording strategy is
information on recording conditions including an

dul at
B?“Eé?&ogﬁlﬁ r&QQ%fQEmQ£?e Lﬁ%ﬁghﬁﬁﬁﬁ ogﬁﬁcP§g§Pgr§ata and sends

terrpora S and a wil

9 St gay Libl (s g & F%F%‘é%’%/y{w%mﬁhe laser
B R0 R e ALEDRAIH G 30 BRSS! LT RaRRL e s
PR e e e §3§ﬁ?aé$s5581ght at
TR P (Rl o M e st pbaoBedrte: Tohereby
wEthn n@g?énggtEPe ad u%ﬁgﬁiéoan|Udlng wite power

adj ustme or every |inear

et g I 15 50 g o
cﬁ&kéétPgME%f fégg% modﬂyggyon %gtgeoaeggézggmporal axis and a
write pulse width and so on, according to a recording strategy
(described later) preset for.each linear velocity of a Recording
Unit Block (RUB) at which the optical pickup 5 writes data on the
optical disk 100, thereby recording data so as to obtain a high-
quality reproduced signal for each linear velocity. The RUB is a
single unit to write data on a recording track.

By the way, when a plurality of small recording data of a
prescribed size or smaller is supplied from the host device 200
together with a write command, the disk drive device 1 improves
recording efficiency by controlling the servo driving circuit 15
to write data with the CAV method since seeking operation should
be performed many times. In a case of a plurality of large
recording data larger than a prescribed size, the disk drive
device 1 improves recording efficiency by controlling the servo

driving circuit 15 to write data with the CLV method since seeking

11



and a recording transfer rate can be increased.
However, when the disk drive device 1 wites data on
the optical disk 100, it perforns Opti num Power
Control (OPC) on the nost inner circunference side
(in the fastest area) of the optical disk being
rotated with the CAV nethod, to performcalibration
only once to obtain the best recording
characteristics. 12 Therefore, the disk drive device 1
finely adjusts the irradiation tinme and so on of

B Aot Ao SR LT e, P L A SO R T 13 R T he Cav

to the recording strategy

ReWeH SEh t control . thereby being capable

of keepﬁngp%{%c(gh?%%%:%%gar%ﬁ &9 ftqaé’gg?’gg%ir gf”égggﬁ‘?'

Iy negy j t f.or _recording data. The recording

(st)r at e%%%l?\ﬁ € (?t(elg’lyg. 3) sets an irradiation tinme
with laser. light fromthe | aser

1108 38 HEslqu g deser g o L Lase

Sha FrERR T hIEER S et |17 CePraRtiofr afi dfpen modulation
S LRLA HUREAREREIRIE SN L ——
VSR Oy a0l TS SIF L, fROLLI0 ML IO SINLS, i
B O, k09 A2 B BT o 9T ssesy e
SEpsﬁgcifies an amount of correction of laser modulation data on
the temporal axis and the write pulse width shown in Fig. 4, for
~each linear velocity.

This strategy table 50 does not specify write power because
it is a fixed value. This is because, in the disk drive device 1
of this embddiment, fine adjustment including write power
adjustment by the APC circuit 13 for every linear velocity of the
optical disk 100 requires many calculations and very complicated
control. By fixing write power, simple control can be fealized
and a recording transfer rate can be increased.

However, when the disk drive device 1 writes data on the
optical disk 100, it performs Optimum Power Control (OPC) on the
most inner circumference side {in the fastest area) of the.optical

disk being rotated with the CAV method, to perform calibration

only once to obtain the best recording characteristics.
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witing, and erase power Pe in erasing, for each
frequency Mz of read clock RCK in witing data, that
is, for each Iinear velocity ms of RUB. For exanple,
in a case where the linear velocity of RUB on the
nost inner circunference side (in the fastest area) of
the optical disk 100 is 9.9 to 10.56m s correspondi ng
to a double speed (2x) when the optical pickup 5
perfornms the OPC control on the optical disk 100, the
recordi ng strategy shows an irradiation 13 tine of

Tt op8 i JTe thop .an i.rradiation.ti
TMP8 Thgﬁé%g£é g%lon T sy 95 &oanF? a#%%ge the

, rradi
PePp8. t t hat
R e G T @Eptfaisaa Bugos RIGEy Higmer
t nf tot t
e e A BT ot 30 vio
S350 SPALE BB 1108, L0 Gl Sr LTETPollE capane

|
Q
on i
eco n er. Then, .i,n a case where the
o Bupthy, %%?% S iR it s BoRsedcar pEnjinear velocity

of
st.Ln n of the optical pickup 5is 5.28 to 5.94
f%?skggg%gg% |%@ a normal speed (Ix), the recording
strat t he irradiati ti Ttopl, the start,
shi tt 1Y EECRDIS THE IR 4APAEI OH (FAE- TRPISSERaR irradiation

rra t| n time Tlastl, the coql tine
thhb gLo fbr flrst writing with laser light from the laser diocde

10, a start shift time dTtop indicating difference between rising
timing of a read clock RCK and rising timing of a write pulse, an
irradiation time TMP for emitting laser light for the second and
successive writing, an irradiation time Tlast for last writing, a
cocl time dTE for cooling without emitting laser light on the disk
recording surface of the optical disk 100, and a power ratio PePp
of Pe indicating a bottom level of laser light, peak power Pp in
.writing, and erase power Pe in erasing, for each frequency MHz of
read clock RCK in writing data, that is, for each linear velocity
m/s of RUB.

For example, in a case where the linear velocity of RUB on
the most inner circumference side (in the fastest area) of the
optical disk 100 is 9.9 to 10.56m/s corresponding to a double
speed (2x) when the optical pickup 5 performs the OPC control on

the optical disk 100, the recording strategy shows an irradiation

13



dTE1l, and the power ratio PePpl. As described above,
the CPU 2 al ways recogni zes the linear velocity of an
RUB which is a data witing destination of the

optical disk 100, reads the contents of the recording
strategy corresponding to the linear velocity from
the strategy table 50, and sets recording conditions
for accessing the optical disk 100 by using the read
contents. Note that even when the disk drive device 1
performs witing wth the CAV nethod or the CLV

tiRkhed, TihggCPY 3t£§9°&9i§@3td£rﬁl§,dfﬂ<{b%a}r a%ﬁé?%%&ég?gon time TMPS,

RUB which I's a data witing destination, a

ahh8 rreeQLeing £ondi+ionsg far 3g6f|€5#9%h@8bgﬁ?dap obd€ ratio
recording strategy according to the I'inear velocCity.
pegpgRecording contrl procedure Next, a recording

control procedure of the CPU 2 of the disk drive

devi t ' f s ' .
O L R L i

ﬁwkkﬁﬁggfﬁﬁgggefEGht{ﬁé ﬁéé@“ﬁﬁﬂér(giégéﬁfe§ePI%68§F$%%emost outer

of t disk drive device 1 enters a start sie

3RS BTN SLAR SR Fhe Mot o habPoonsce come
d@itéb, 1@Qevii_9r£@fa§:%ﬁ/ q:ﬂ[(é ‘@r&g, Cl:il'xrec %r&a%ﬂ?a%ri]gnsgirﬁet 'Pfast and
the cool time dTE gradually become longer.

Then, in a case where the linear velocity of an RUB which is
a data writing destination of the optical pickup 5 is 5.28 to 5.94
m/s corresponding a normal speed (1x), the recording strategy
shows the irradiation time Ttopl, the start shift time dTtopl, the
irradiation time TMPl, the irradiation time Tlastl, the cool time
dTEl, and the power ratio PePpl.

As described above, the CPU 2 always recognizes the linear
~velocity of an RUB which is a data writing destination of the
optical disk 100, reads the contents of the recording strategy
corresponding to the linear velocity from the strategy table 50,
and sets recording conditions for accessing the optical disk 100
by using the read contents.

Note that even when the disk drive device 1 performs writing

with the CAV method or the CLV method, the CPU 2 recognizes the

linear velocity of RUB which is a data writing destination, and
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bi axi al actuator 12 of the optical pickup 15 to a
servo state, and then noves on to next step SP2. In
step SP2, when the CPU 2 recognizes that a wite
command has been issued fromthe. host device 200 via
the host interface 33, it noves on to next step SP3.
In step SP3, the CPU 2 perforns the OPC control in an
OPC area of 9.9nfs to 10.56nfs of which the |inear
velocity on the nost inner circunference side of the
optical disk 100 corresponds to a double speed (2x),

sahpd EH¥e§e88r&£?@Q§%F§E$Bngp%orlQr§E§R $E4tam%aseét“3 the

OPC control, t i Xes

rb888hih gg£réﬁe¥@ pe%% %%o&ghngr v?lo =iby.

char act er| st cs 'y al ne € NnosS

(§5rﬁ%%§5%§§ﬁ§adg t§bg £bge&ggefastest area) of the

opt Proves on to next step SP5. In

step I@gét thr%Ll,:qé eggg@r% Sg%'gg &%ggaé;V%OCdoﬁMf £ the disk

an RUB which an Spet|
affvé GeH1L09 g édéﬁ‘}to' O e ds th g?g%&” Qpkical disk 100

strategy correspo |near
56,15 UERAAP 8,30 g30L )R RS SOOI e o e
ff§§gﬁ?{$ %9% the wite power (fixed val ue) based on
ra and then noves on to next step SP6.

The CPU 2 of the disk drive device 1 enters a start step of
the routine RT1 and moves on to step SP1.

In step SP1, the CPU 2 of the disk drive device 1 rotates
the optical disk 100 via the servo driving circuit 15 and sets the
biaxial actuator 12 of the optical pickup 15 to a servo state, and
‘then moves on to next step SP2.

In step 8P2, when the CPU 2 recognizes that a write command
has been issued from the host device 200 via the host interface 33,
it moves on to next step SP3.

In steﬁ SP3, the CPU 2 perfé&ms the OPC control in an OPC
area of 9.9m/s to 10.56m/s of which the linear velocity on the
most inner circumference side of the optical disk 100 corresponds
to a double speed (2x), and moves on to next step SP4.

In step SP4, with the OPC control, the CPU 2 fixes optimum
write power of laser light at which the best recording

characteristics may be obtained on the most inner circumference
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The CPU 2 is designed to be capable of setting optinmm
erase power for each |inear velocity by adjusting the
erase power based on the PePp ratio since the wite
power keeps its fixed value. The adjustnent of erase
power for each linear velocity can previously avoid

i nconveni ences i ncludi ng overheating of a disk
recordi ng surface and insufficient erase of data. In
step SP6, the CPU 2 wites or erases data in/from an
RUB specified by the host device 200, with the
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The CPU 2 is designed to be capable of setting optimum erase
power for each linear velocity by adjusting the erase power based
on the PePp ratio since the write power keeps its fixed value.

The adjustment of erase power for each linear velocity can
previously avoid inconveniences including overheating of a disk
recording surface and insufficient erase of data.

In step SP6, the CPU 2 writes or erases data in/from an RUB
specified by the host device 200, with the recording conditions
and erase power set in step SP5, and returns back to step SP5 and
- repeats this process.

(4) Recording/reproducing characteristics

Fig. 6 shows recording/reproducing characteristics as a

result of accessing data by the disk drive device 1 with the

recording control procedure of the routine RT1l. The horizontal
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the OPC area of 9.9m's to 10.56nfs in which the |linear
velocity on the nost inner circunference side of the
optical disk 100 corresponds to a double speed (2x),
as described with reference to the above step SP3.
After that, the disk drive device 1 wites data with
the wite power of 6mWfixed. Therefore, the disk
drive device 1 irradiates the disk recording surface
of the optical disk 100 wth laser light at fixed
wite power of 6mW regardl ess of |inear ,velocity.
Then n_when .t h Ilnear vel oci

s iSar e IR hohi g e o 58, BB Piditie 5 an

£ 8““%%:&?%26@* 19 Oﬁsic%fﬁt#%r%b%aet RIS PRe Gopargyen ideal
th It 6mN fi
eS8 §a“sai*ﬂeawie%w%luw§ ‘Peof¥“e Sim, 26, %&BFSE‘F‘B%&:E? sigpal. This
Lhe t th As
SIPREEGRRES o bR TR T AT AR EoT08aT Sa0Rex yelocity.

}:?f; tV§%OCIHm%6%§. égﬁﬁf:ﬁg&¥¥?§ ﬁ%;gﬁggfg%h%@ é%vice 1 sets
w%@iéﬁc'egﬁ%d?%s?@*é%ﬁ et Agnari dg5 %ﬁcégla?wgq 04) can be

e thou hangln wite power
ng
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the OPC area of 9.9m/s to 10.56m/s in which the linear velocity on
the most inner circumference side of the optical disk 100
cbrresponds to a double speed (2x), as described with reference to
the above step SP3.

After that, the disk_drive device 1 writes data with the
write power of émW fixed. Therefore, the disk drive device 1
irradiates the disk recording surface of the optical disk 100 with
laser light at fixed write power of 6mW, regardless of linear
.velocity.

Then, even when the linear velocity of an RUB which is a
data writing destination varies, the disk drive device 1 reads the
recording strategy corresponding to the linear velocity of the RUB
from the strategy table 50 with the write power of 6mW fixed, and
corrects the write pulse of laser modulation data on the temporal
axis by using this.

As a result of writing data on the optical disk 100 at each
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control, which can sinplify the recording contro
process as conpared with a case of controlling wite
power in the past, and increase a witing transfer
rate with keeping the best recording characteristics
and reducing calculation tine. (5) Operations and
effects According to the above configuration, the disk
drive device 1 determnes wite power at which jitter
can be mnimzed, so that the best recording
characteristics can be obtained in the fastest area

A A
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con lgggﬁﬁé¥§lgccagé é”é?@f%ﬂﬂ w%g%gegoaggnlhntﬁe past, and

increase a writing transfer rate with keeping the best recording
characteristics and reducing calculation time.
(5) Operations and effects

According toc the above configuration, the disk drive device
1 determines write power at which jitter can be minimized, so that
the best recording characteristics can be obtained in the fastest
area (OPC area}) of the most inner circumference side of the
optical disk-100 rotating with the CAV method.

The disk drive device 1 previously stores recording
strategies in the strategy table 50 so that jitter can be
minimized for each linear velocity even with the determined write
powexr fixed.

Then, by setting recording conditions suitable for the
linear velocity at the time of writing data according to Ehe
strategy table 50, the recording characteristics can be kept

without changing write power.
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strategy table 50. This elim nates troubl esonme and
conplicated wite power control for each linear

vel ocity and can keep the best recording
characteristics with sinpler control than the patent
reference 1. In addition, the disk drive device 1 nmay
performcalibration only once for the first OPC
control, as wite power setting. This can mnimze
the nunber of tines of calibration and can further

i nprove a data recording transfer rate as conpared

Wth gg C@é@cn_olfbecpee{ﬂ&{én NG d AUkl 8S9PE ?&2%%%”?' $ &AL eﬂacording

wite power control for each |inear ve
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LeLscplyention is applied to the disk drive deV|ce 1
rcapa%llll g? 19 adaptively sw tching between the CAV

et hoﬂ1 aa[miltél%nq\éh@tﬂ%% drive device 1 may perform calibration

only once for the first OPC control, as write power setting. This
can minimize the number of times of calibration and can further
improve a data recording transfer rate as compared with a case of
performing troublesome and complicated write power control for
each linear velocity.

According to the above configuration, the disk drive device
1 can obtain the best recording characteristics only by adjusting
.the recording conditions for each linear velocity according to the
strategy table 50 with the first determined write power fixed,
resulting in being capable of improving a recording transfer rate
with keeping the recording characteristics, with simpler .control
as compared with cases in the.past.
{6) Other embodiments

Note that the above embodiment has described a case where

this invention is applied to the disk drive device 1 capable of
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This invention, however, is not linmited to this and
can be applied to disk drive devices which operate
with only the CAV nmethod and disk drive devices which
operate with other nethods such as a Zone Constant

Li near Velocity (ZCLV) nethod. Further, the above
enbodi nent has descri bed a case where eight kinds of
recording strategies are specified for each range of
linear velocity in the strategy table 50. This

i nvention, however, is not limted to this and plura

' t t f f.i nely
a@a&%&%&ﬁ% R R SRV, PRERer %%dsm%icflrveanethod
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however, is not limited to this and plural kinds of recording
strategies for more finely classified ranges of linear velocity
can be specified in the strategy table 50.

Furthermore, the above embodiment has described a case where
this invention is applied to the disk drive device 1 which writes
énd erases data on/from the optical disk 100 serving as a disk
recording medium. This invention, however, is not limited to this
and can be applied to other disk drive devices which access
various kinds of disk recording media including Compact Discs-—
Recordable (CD-Rs), Digital Versatile Discs (DVDs), and Blu-ray
discs.

Furthermore, the above embodiment has described a case where
the disk drive device of this inﬁention is composed of: the servo
driving circuit 15 serving as a driving means; the optical pickup

5 serving as an access means for writing and erasing data on/from
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20 the optical disk 100 which is a disk recording
medi um being rotated by the servo driving circuit 15,
according to a wite pulse; the CPU 2 and the wite
pul se generator 22 serving as a wite power setting
means; and the CPU 2 serving as a control neans. This
invention, however, is not limted to this and the
di sk drive device can have different circuitry. The
di sk drive device of this invention can be applied for
vari ous purposes including mﬁiting of data with the

\Y ho, e CLV nmet.hod, and the .
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The disk drive device of this invention can be applied for
various purposes including writing of data with the CAV method,
the SCAV method, the CLV method, and the ZCLV method.

While there has been described in connection with the
preferred embodiments of the invention, it will be obvious to
those skilled in the art that various changes and modifications
may be aimed, therefore, to cover in the appended claims all such
changes and modifications as fall within the true spirit and scope

of the invention.
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di sk recording nediumwith a wite pulse, the disk
recording mediumbeing rotated by the driving neans;
wite power setting nmeans for setting wite power in
consi deration of recording characteristics for witing
the data on the disk recording nmediumat a prescribed
linear velocity; and control neans for, when the
ceess, means wites or erases the data on/fromthe
k—ecording medium correcting the wite pulse on
a tenporal axis even when the linear velocity of the

i sk recordi medi um vari es, wherein the control .
iEans{’ acg“fd%t%%éﬁeaggvbiiﬁefo’bfccﬁﬁﬁ&ﬁn@ 41 powegcrting
abdihe, Wdreipomgr and erase power for erasing the
data. 2, The disk drive device according to claiml,
wher efRLViTHE REGHSr SPTnBarRt His thet dbFk beeerdigg medium;
corregtd t ihept t - '

ccor i po Py ke N P aRbarEy. & gy ehe
gisk weansligeyinediswceith iy wo tel puise, othe, disthereionding

: : | es a.nmethod of rotating the

g‘iggk&?(re}%:%?l i %%ﬁg%%%n\; fqo}lea d%cl)ﬁé?%nrgeaannsgul ar velocity
nmet hodrdre @@ r setting means for setting write power in

consideration of recording characteristics for writing the
data on the disk recording medium at a prescribed linear
velocity; and

control means for, when the access means writes or
‘erases the data on/from the disk recording medium,
correcting the write pulse on a temporal axis even whén the
linear velocity of the disk recording medium varies,

wherein the control means adjusts erase power by
changing a power ratio of the write power and erase power

for erasing the data.

2. The disk drive device according to claim 1, wherein
the control means has a table used for correcting the
write pulse on the temporal axis according to change of the

linear velocity.

3. The disk drive device according to claim 1 or 2,
wherein the control means switches a method of rotating
‘the disk recording medium to a constant angular velocity

method or a
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constant |inear velocity nethod by controlling the

driving neans according to an anount of the data to

be witten on the disk recording nmedium 4. The disk
drive device according to any one of the preceding
claims, wherein the control neans adjusts only erase

power by changing a power ratio of the wite power and
erase power for erasing the data, with the wite

power fixed. 5. The disk drive device according to any

one of the preceding clains, wherein the driving

nmeans rotates the disk recording nediumwth a

consthant langakareVet ity tyetioddiasy donthddildgates8riving means
met hod for accessing a disk recordi ng medi um

aceBRUiagngo anWahb@nPOYErtisetdd i) 53 efe Giritdien kg the disk
wite power in consideration of recording

rebatadher metiam.for witing data on the disk
recordi ng medium at a prescribed |inear velocity when
the data is witten or erased on/fromthe disk
recording nediumwith a wite pulse, the disk

4reco&ﬂgnalgfdameb%ggc%@;ﬁq%ei a@od]g,!u\/ (i JEPafE:

and a control step o ten or

peeestihg @lAfiRem iherslins kheeesn gD mRMisuEy;GFs estiyGrase
the wite pul se on a 23 tenporal axis even when the
PPV dty VHlageing afpaver diagko of the write power and erase

power for erasing the data, with the write power fixed.

5. The disk drive device according to any one of the
preceding claims, wherein the driving means rotates the disk

. recording medium with a constant angular velocity method.

6. A disk access method for accessing a disk recording medium,
comprising:

a write power setting step of setting write power in
consideration of recording characteristics for writing data on the
disk recording medium at a prescribed linear velocity when the-

" data is written or erased on/from the disk recording medium with a
write pulse, the disk recording medium being rotated‘by a driving
means; and

a control step of, when the data is written or erased

on/from the disk recording medium, correcting the write pulse on a
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recordi ng nmedi um varies, wherein the control neans
adj usts erase power by changing a power ratio of the
wite power and erase power for erasing the data. 24

temporal axis even when the linear velocity of the disk

recording medium varies,

wherein the control means adjusts erase power by

changing a power ratio of the write power and erase power

for erasing the data,
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