Di sk Drive Device BACKGROUND OF THE | NVENTION 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
linear velocity becausgiaxdipskvaubegigcdrcunf erence and
a disk inner circunference have different |inear
velocities. In addition, in witing the data on the
optical disk, this disk drive device changes an
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wite data is different dependi n a linear
velocity in the CAV nethod, this

DESCRIPTION OF THE RELATED ART

To write data on an optical disk with a Constant 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 and a disk inner circumference have different

linear velocities. In addition, in writing the data on the
optical disk, this disk drive device changes an irradiation time
and so on dependiﬁg on a iinear velocity based on data
(hereinafter, 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-guality reproduced signal for each linear velocity (for

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




di sk drive device requires troubl esone and conplicated
control such as changing wite power for each |inear
velocity by performng calibration (wite power
adjustnent) at least twice for both disk inner
circunference and di sk outer circunference and
interpolating wite power for the other circunferences
t herebetween. As a result, this disk drive device has
a drawback in which it takes tine to performthe
write-power calibration and thus a recording transfer
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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.

This invention has been made in view of foregocing and
intends to propose a disk drive device capable of increasing a
recording transfer rate while keeping recording characteristics
with simple control.

To scolve the above problem, this invention provides a disk
drive device for accessing a disk recording medium, with: a
driving means for rotating the disk recording medium; an access
means for writing or erasing data on/from the disk recording
medium with a write pulse, the disk recording medium being rotated
by the driving means; a write power setting means for setting

write power in consideration of recording characteristics for




tenporal axis with the wite power fixed even when the
linear velocity of the disk recording nediumvaries,
when the access neans wites or erases the data
on/fromthe disk recording nedium \Wen data is
witten on or erased froma disk recording nedium a
wite pulse on a tenporal axis is changed according to
change of linear velocity with fixing wite power set
in consideration of recording characteristics of the
di sk recording nedium thus being capable of
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medium, thus being capable of increasing a recording transfer rate
while always keeping the same recording characteristics with
simple control which corrects only the write pulse on the temporal
axis, regardless of the change of linear velocity.

Further, this invention provides a disk access method for
accessing a disk recording medium with: 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 data is written on or erased from
the disk recording medium with a write pulse, the disk recording
medium being rotated by a driving means; and a control step of
correcting the write pulse on a temporal axis with the write power
fixed even when the linear velocity of the disk recording medium

varies, when the data is written on or erased from the disk




When data is witten on or erased froma disk

recording nmedium a wite pulse on a tenporal axis is

corrected according to change of linear velocity with

fixing wite power set in consideration of recording
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According to this invention, when data is written on or
erased from a disk recording medium, a write pulse on a temporal

axis is corrected according to change of linear velocity with

write power fixed, the write power set in consideration of

recording characteristics of the disk recording medium. Therefore,

a disk drive dévice and a disk access method can be realized,
which are capable of increasing a recording transfer rate with
keeping the’same recording characteristics, with simple control
which controls only the write pulse on the temporal axis,
regardless of change Qf 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.




BRI EF DESCRI PTION OF THE DRAWNGS In the acconmpanyi ng
drawi ngs: Fig. 1 is a schematic bl ock diagram show ng
a construction of a disk drive device of this
invention; Fig. 2 is a schematic view explaining an
.anmplitude reference value and a reproduced signa
value; Fig. 3 is a schematic view explaining a
strategy table; Fig. 4 is a schematic view explaining
| aser nodul ation data; Fig. 5is a flowhart show ng
a recording control procedure; and Fig. . 6 is a
characteri'stic curve graph show ng
recordi ng/ reproduci ng characteristics. DETAI LED
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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
controller 3. The disk drive device 1 oﬁerates in response to

read/write commands given from a host device 200, so as to record




recordi ng medium The optical disk 100 is placed on a
turn table which is not shown, and is rotated at a
constant linear velocity (CLV) or a constant angul ar
velocity (CAV) by nmeans of a spindle notor 4. Then an
optical pickup 5 reads data and Address In Pre-groove
(ADIP) information fromthe optical disk 100, the data
being recorded in the formof an enboss pit, a
pi gnentary change pit, or a phase change pit, the
ADI P information being recorded in a wobbled groove.
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a phase change pit, the ADIP information being recorded in a
wobbled groove.

The optical pickup 5 has a laser diode 10 sexrving 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 Autcmatic 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

- 8lide driving unit 14 moves the optical pickup 5 in a disk

radiation direction under the control cf the servo driving circuit

15.




The photo detector 11 has a plurality of photo diodes.
Each phot odi ode perforns photoel ectric conversion on
reflected light received fromthe optical disk 100,
and creates a received light signal according to the
light anount of the received |light and gives it to an
anal og signal processor 16. A read channel front end
17 of the anal og signal processor 16 creates a
reproduced RF signal fromthe received |ight signa

and gives it to an anal og/digital converter 20. A
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aﬁgfygﬁer 18, on the other hand, performs matrix calculation of
the received light signal received from each photodicde 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,
and the push/pull signal PP and gives the resultants to a digital
signal processoi 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




PP, extracts ADI P information including an address and
physical format information, and gives it to the CPU
2. The servo signal processor 23 creates various kinds
of servo drive signals including focus, tracking,
slide and spindle, based on the focus error signal FE
and the tracking error signal TE, and gives themto
the servo driving circuit 15 via the digital/anal og
converter 27. The servo signal processor 23 gives a

servo drive signal .instructing to perform operation
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iﬁggidgtg%% EQGPQE%SE$‘%SJ¥%tion such as focus search, track jump
and seeking, to the servo driving circuit 15 under the control of
~the CPU 2. The serve 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 cobtains 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
éssumed based on a status transition pattern specified by an RLL
enceding 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




8 disk controller 3. At this tinme, a quality index
creation unit 25B of the RF si gnal processor 25
obtai ns an anplitude reference val ue acxxx which is
a logical value of an ideal reproduced RF signa
wi thout anplitude variation, based on a maxi mum
l'i kelihood status selected by the Viterbi decoder
25A. Further, the quality index creation unit 25B
cal cul ates an average val ue of differential val ues
e[t] each between a reproduced signal value cxxx and
aide amlihude sreference val ue acxxx of a reproduced
RF signal at each sanpling tine. This average val ue
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reference value acxxx of a reproduced RF signal at each sampling
time.

This average value of differential wvalues el[t] corresponds
to a difference between an ideal waveform and an actual waveform
of a reproduced RF signal and represents gquality oflthe reproduced
RF signal. The quality index creation unit 25B outputs the
average value as a guality index value CQ representing the gquality
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+l1, t+2, and

t+3 are taken as ac000, achl, ac011, aclll, acllO,'acloo and

ac000 indicated by a dotted line and the reproduced signal values
at these times are taken as c000, <001, ¢011, clli, cll10, cl00 and
c000, the differential values at the sampling times are e[t-

3]=ac000~c000, e[t-2]=ac001-c001, e[t-1]=ac011-c011l, e[t]l=aclll-




3] =acO00- cO00, e[t-2]=acOd -cO0L, e[t-l]=acdl-cAl,
e[t]=aclll 9 c11l, e[t+l]=acll O cllO,

e[t +2] =ac100- c100, e[t +3]ac000-c000 i ndicated by a
thick Iine. The quality index creation unit 25
calculates a quality index value CQ by using an
equation CQ=(e[t--3]+[t-2]+[t

|]+e[t] +e[t+l ] +e[t +2] +2[t +3])/ 7. The di sk controller 3
has an encodi ng/ decodi ng unit 31, an Error Correcting
Code (ECC) processing unit 32, and a host interface
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11%% E) %nggdlng on the recording data to create an RLL
75°°cdde and then gives the resultant to a wite

DU|S§n the disk controller 3, the encoding/decoding unit 31
decodes 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) via 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 enceding/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




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
-nmodul 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
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-{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 reprocduced 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 cof large
recording data larger than a prescribed size, the disk drive
device 1 improves recording efficiency by contrelling the servo

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

11




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

nmet hod and the CLV nethod can be adaptively sw tched.
(2) Recording strategy The recording strategy is
information on recording conditions including an
anDunt of correction of |aser nodulation data on a
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50 specifies an amount of correction of laser modulation data on
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the temporal axis and the write pulse width shown in Fig. 4, for
‘each linear wvelocity.

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 wvelocity 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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optical disk 100, it perforns Optinum Power Contr ol
(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 laser light for every
linear velocity with reference to the recording
strat egy table 50 with fixing wite povver set by the

oPC irétrﬁ 8ﬁﬁfa reb tke'cﬂ%v abI €e Ffﬁ?%%:’usw the

reco ICS regar ess o)

. vel aci t. f d Th t
LA S, 50755078410, 3,0 DT PP S
f t th | ht f th
vaiglnti” 8#‘?#%%2%% Hes-aaPng 4 ?@f%sfena%glee 50 with
%%:ﬁ“gﬁgv@&%e:b&ﬁ?éé%ﬁ@ﬁ&aeﬁ P SEE T coa
tt I ht. f th d d

B R g B O A e
cool ti gfor cool i ng wi t hout emttlnglaser Ilght
¥ rter?é’rﬁgﬁ #ERordi ng surface of the optical disk

ég?tgﬁﬁ|gsgﬁ %EhgEé%ﬁé%%%%?%ab&gaéoPZﬁkndl atlggé an irradiation

SR R e R
16,3 a fs%rar%agﬂllf{:nglarae VdeTl‘toonI t:l_)x/‘xd:.rcrziatlng dl?'ference 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
‘cool 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 freguency 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
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For exanple, in a case where the |inear velocity of

RUB on the nost inner circunference side (in the

fastest area) of the optical disk 100 is 9.9 to

10. 56n1's corresponding to a double speed (2x) when

the optical pickup 5 perforns the OPC control on the

optical disk 100, the recording strategy shows an

irradiation 13 time of Ttop8, a start shift tinme

dTtop8, an irradiation tinme TWMPS, an irradiation

time Tlast8, a cool time dTE8 and a power ratio
t'Fr)rEeP%% T.t’é%%,era_t rt (416 #d N6He WehBEB! YaleLF RASES % time TMPS,

he optical  pickup 5 moves fromthe nmost inner
a C'i&&%'&ifi‘agﬁeﬁ?tme?ffam} OURN t¢hECHTESTSNLR pRfdr ratio
TRe Trradiation tine Ttop, the start shift tine
Pé%Bé”L the irradiation tine TMP, the irradiation tine
I*ast and the cool tinme dTE gradual ly becone | onger.

Then, A0 2, gase wher L8Rt (yehocidysof A RdBoptical

whi cﬁ\f:tgr_ gﬁ%gia wilﬁrfrl%erdggti nat iyron of _tshe opti cal b
pihGIHE inolvgsSﬁggmt&es' 1k ¢ M5 eGOLE e8RRPELOG-@ WA most outer

speed (1X), the recording strategy shows the
Cdrradiati t] A kiRB fiob]l MendTdOpls shift time
S AR T e e *h

irradation irradiation tine

Tlastl., th ime . dT tk tatife Tiast an
dTIJ-’-‘eqa‘PEI theA%%agggétt%cselgetan% EfMP,ﬁ%@lgp%?rQQ]{\gfléﬁ tfne Tlast and

eSCri above, 't 2 al ways
recogni zes t Iy v.el.Qci RUB which is a
t atcéj%\%r iZCtl Pﬁggggségﬁg{%l&rf é?%cétok% quB??Eél di sk 100,

readg,the ¢onfents, ofndNe 18cqidblg $L{8EE0Y 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 (1lx)}, the recording strategy
shows the irradiation time Ttopl, the start shift time dTtopl, the
irradiation time TMP1l, the irradiation time Tlastl, the cool time
dTEl, and the power ratioc 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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corresponding to the linear velocity fromthe 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 perforns
witing wth the CAV nethod or the CLV nethod, the
CPU 2 recognizes the |linear velocity of RUB which is
a data witing destination, and 14 sets the recording
conditions for witing data based on the recording
strategy according to the linear velocity. (3)

se %C%g chn‘}f&fxﬁg'%@{?‘gﬁ%ﬁ% B@X&rk@iﬁfcﬂ@é ri%s“e@inbh"'the

procedure e di s ive device
ref BRIl PEESELUT b o R, OB e PLacll, Y ”t%"er“e“nEQ

C%O ﬁg@b Jln %&&ogf bge?ér?The CPU 2 of the disk

rive devi enter step of the routlne RT1

and fpyes on L10,54eD, B ol st eRu SRl o the disk
the drsk’ dfive eV| % %e optlc k 1 8
drl%% 408, 12&"Y0 dr%e OplpEE E&lég gﬁ d égf%ﬁlg% Jgt%é%ﬁldlsk 100

actuaFor 32 0 tical prc 5 a servo-state

IWi%ﬁth%Lsgrg%e%% tgble 5 exh litBQ é%g%riﬂ55uﬁﬁ%hsg%fe§@gge to the

f ecogni zes that "a wri
i ssued fr f he host device 200 via the host interface
fl@ CHarF %DC%S oﬁyto next step SP3.

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 SP2, 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 SFP3.

In step SP3, the CPU 2 perfogms 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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In step SP3, the CPU 2 perfornms the OPC control in an
OPC area of 9.9nfs to 10.56m s of which the |inear
velocity on the nobst inner circunference side of the
optical disk 100 corresponds to a double speed (2x),
and noves on to next step SP4. In step SP4, with the
OPC control, the CPU 2 fixes optimum wite power of
| aser |ight at which the best recording
characteristics nay be obtained on the nost inner
circunference 15 side (in the fastest area) of the
e tlcal |s 1 and V. : t
epl§P§ % 8?EF ré%oéﬁf%gg thglﬁsﬁe%fége oCi t Poves on
té”]e @UB Whl Eshas been specified by the wite connand
§1§:wfltpné destination reads the recording

stra cor the Li.near veI city f
t he é §F88y5F§ sets RE F&cor fl%%%ﬁf%@%%lty of an
e iC |ck th| and et
Réﬁ%ﬁ?& $8?8tﬁ%§€&€% t%% fx&d ¥a ue(§basedwrltlng

deﬁﬁ:e”@%@% : %gta'sg.bﬁégrtco%em@asi%ﬁ‘éegr St B the
R Sy B, S LI by GOS8
PO ckeeBy L, fhaed LV T o e e
R
ratio, and then moves on to next step SP6.

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 aveid 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 coﬁditions
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/feproducing 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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In step SP6, the CPU 2 wites or erases data in/from
an RUB specified by the host device 200, with the
recordi ng 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/reproduci ng characteristics as
a result of accessing data by the disk drive device 1
with the recording control procedure of the routine
RT1. The horizontal 16 axis of this graph shows mﬁite

Gie 2haby SooRY SR LB BARY okDENY AL AL Bdup S and

|f?e? nce jlt er etvveen an |

f |
v gfﬁ—r%lgﬁ BT Er i s BB 5B e y"l’ Ldeal

R %ngs%gta“sﬁalgewpasaemr g hLS B te o
bR O AR DI o0 0, G A
daeting mtg“ngz%g%“.ed'g UL g © ot
A0 ERHTTR 4 RS SRESHb 2018 SR PP con
SRR Y TS S el et Roe o

| rr | r r . ) .
eng Y aLes Lheq ok ree d's%%/%uaaasﬁlgh the aRti Al 1ocity on

the most inner circumference 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 writes data with the
write power of 6mW 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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| aser light at fixed wite power of 6nW regardl ess of
linear velocity. Then, even when the |linear velocity
of an RUB which is a data witing 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 wite power of 6nW
fixed, and corrects the wite pulse of |aser
nodul ati on data on the tenporal axis by using this.
As a result of witing data on the optical disk 100 at

1 ahr ]i;r?ellc!c{:l%gf XEnggég%}btgﬂcﬁﬂsgrt%EQ %Hgvﬁlﬂﬂ%mtmicer can be

m can tained wth wite power” of

olata %WJ@A ",«'ﬁgg}mé% ysmud n Qt %ﬁkg‘fﬁ%gér \trgfoéjlﬁ}(

evi ce S on r‘ecor strat egy

secordl I OES! SR s LAk FOBPRAR gy
i SRS R e SO L8 Ly
FRER (H SeBONG  Re Bosts (BaaaAge Ragaeborms i oPc
i CHLCULADLER, P L0 07 51051 s o
S 0, Lo FELEH IR A5 RO, a6 U4 e, an
1ég¥g§¥g(gwwialg%gcggaggfgptfgggﬁ%fe% &ggpggatgﬁé best recording
characteristics and reducing calculation time.

(5) Operations and effects

According to 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
power fixed.

Then, by setting recording conditions suitable for the
linear velocity at the time of writing data according to the

strategy table 50, the recording characteristics can be kept

without changing write power.
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area (OPC area) of the nost inner circunference side
of the optical disk 100 rotating wth the CAV nethod.
The di sk drive device 1 previously stores recording
strategies in the strategy table 50 so that jitter can
be mnimzed for each linear velocity even with the
“determned wite power fixed. Then, by setting
recording conditions suitable for the |linear velocity
at the time of witing data according to the strategy
table 50, the recording characteristics can be kept

wi th tE@Q@PQ}B WiE RAWeH #8348, dessyi hed akue recording

t he drive device 'l sets recording strategies so

sér.réqzltegrl%gogg' PﬂaE h%&%%ﬂgf@h‘é&aé@e??&ti{@é Ydéj%"d;'a'}gr depending

i‘near velocity, eviously stores themin t

o%ﬁ%?ﬁ% rtggloéig9tegg éégﬁngkérgg'ﬂﬁgﬁtﬁ§ th% ROM as the

esone an COITp i"cate ite power contr ol

SAAA) 0881 o VEh oCiY 209 1 fana keen: i, Dasing L S60E 0BT catea

erls ICS Wt sinpler contro an the paten

wflq:fef & %‘éga%oglﬂ? f‘dﬂgfl h tl'l%e@?f)?e?%bif?_\( (rj%ifcﬁ %A H&Xv the best

Ion only once

rﬁ§§¥&&% cﬁ§r¥£t5919@3§£g§$%b lggléo gf%ﬁrQHH EH% patent

€ NUMber- o Fatton and can further
f%%e%%g 3. data recording transfer rate as conpared
case of perform ng troubl esone and conpli cat ed

m”'t?npgggitfggfréﬂeféisk 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 simplér_control
as ccmpared 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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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
determ ned wite power fixed, resulting in being
capabl e of inproving a recording transfer rate wth
keepi ng the recording characteristics, with sinpler
control as conpared with cases in the past. (6) O her

aagagsﬂt egg;tsgi%@ﬂfn%@értemﬁh%%V%Agme%g&nsn&%e CLV method.

case is invention Is app iled to

Tﬁlhse l velﬁtq hvehgxgé/#?:le é&{/%%bllggﬁ égtﬁd@ﬁ){é Va%d’ can be applied

h f ween met ho e CLV net hod.
|nvent| n I e d
Cadnlhsoke A P A U SR S o
wi.th, an the CAV netho C
djbsd(erdértlg K IGE R HEt 1 (fgr agﬁ?c%’ll?é &gi{:%ﬁelg nst agMEh Us a zone

Coer}ﬁ)(%glr \ﬁeltnocas eSCFI\Q) {?%nggnee’%ﬂrérgr eit gﬁt aEIO\rggS of
s i R N R
eiigq-ﬁ:ggcl&?inr 8(’? o?%}%ﬁ%ﬁlnsgi f at?rgatd:ieglglfst gget %é%]if"lr—?cquoq léra@h range
qc'rﬁfr%g; FRAPELET i) i acedye bYo 580 B5.:3950Lh80on,
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
and 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 éf 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 invention 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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Furt hernore, the above enbodi mrent has described a case
where this invention is applied to the disk drive
device 1 which wites and erases data on/fromthe
optical disk 100 serving as a disk recording medi um
This invention, however, is not limted to this and
.can be applied to other disk drive devices which

access various kinds of disk recording nedia

i ncl udi ng Conpact Di scs- Recordable (CD-Rs), Digital
Versatile Discs (DvDs), and Blu-ray discs.

r rmar e, _t.h b t |
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neans; he 0 5 Sérving” as

&0 Icg%% d%gén%the ”v%:a%d %%! g%ngééw@m?”éiré’ J?B}% as a

whi'c K'recordi ng nme
belngﬁ)rotategln %ggnsegﬁgiq{|V| §|rggv£?% s & control

acco ng £6 & pulse U 2 and ewlite
m é’lns e ggner at orr&%’%rgerh\g r(]a e%? As I%J:t 1IPQCV<V=§J tsoetl:alI %gand the
feans; ~and the serV|ng as a con nmeans
dlcFve t|on,dehO\ggv(e::‘_!u,1 ﬁg% ned §9c59 ¥and the
r'ive devicé can ave Fereft I cu try. The

vari G0€ HaPRoRELT RS ﬁg‘ fs'néﬂ‘a%%’éa?i %ﬂ?h Fiprliea for
TR e SCALTEI I 1 GV, L 0 e,
éé”ggﬁv:h%%h%hthtﬁgeCLV 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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preferred enbodi nents of the invention, it will be
obvious to .those skilled in the art that various
changes and nodifications nay be ained, therefore, to
cover in the appended clains all such changes and
nodi fications as fall within the true spirit and scope
of the invention. 21 WHAT IS CLAIMED I S: 1. A disk
drive device for accessing a disk recordi ng medi um
conprising: driving nmeans for rotating the disk
recordi ng nmedi um access neans for witing or erasing
data on/fromthe disk recording nediumwith a wite
wpat sE5 airaMiinskseecor di ng nedi um being rotated by the
driving neans; wite power setting nmeans for setting
1wt &d phwdr dirtvecdasider fdr acadsiegorddigk recording medium,
characteristics for witing the data on the disk
coeeoislirg nedi um at a prescribed |inear velocity; and
control neans for, when the access neans wites or
er asekriving debasofbiroovtitienglitHe ddeer dengravdgunmpdium;
correcting the wite pulse on a tenporal axis with
t he wddeaspaeensf faedweiemyhen ddasinki deas wal6ebhythe disk
of the disk recording nmediumvaries. 2. The disk drive
réeddiqperdidnngith &l akitd, puiheseithet @e skoptEOkdiRNBedium
has a table used for correcting the wite pulse on
bd 118y reyR@kd beXtBeageOvUhfiondanhgzhange of the [inear

write power 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 with thé write power fixed even when the

linear velocity of the disk recording medium varies.

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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velocity. 3. The disk drive device according to claim

1 or 2, wherein the control neans swi tches a nethod

of rotating the disk recording nediumto a constant

angul ar velocity nmethod or a 22 constant |inear

vel ocity method by controlling the driving means

according to an anount of the data to be witten on

the disk recording medium 4. The disk drive device

according to any one of the preceding clains, wherein

the control neans adjusts only erase power by

changing a power ratio of the wite power and erase
cpantf Ainerasivayothey dettdhodiibyh conéralling pbierdriving means

fixed. 5. The disk drive device according to any one
agforidieg preesdanguot adfrsshevuartei ot be wriviey omwapke disk

rotates the disk recording nediumw th a constant
redtpdiary webaamty nethod. 6. A di sk access nethod for

accessing a di sk recording nedium conprising: a

wite power setting step of setting wite power in

consi deration of recording characteristics for witing
g.dat apangt be gdigk d@@?@é daa&;r@@% upy afn\A cRkeserimed
. linear velocity when the data is witten or erased
prentdiimmdllémd| skhéwcior dhageomchtalmmatablh adjwartst enpul sgse

the di sk recordi ng nedi um being rotated by a driving
powgéngy hy#@ying a power ratio of the write pdwer 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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a control step of, when the data is witten or erased
on/fromthe disk recording nmedium correcting the
wite pulse on a 23 tenporal axis with the wite power
fi xed even when the linear velocity of the disk
recordi ng nmedi um varies. 24

temporal axis with the write power fixed even when the linear

velocity of the disk recording medium varies.
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