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(57) ABSTRACT

The system and method 1s used for CAV (Constant Angular
Velocity) control format recording, whereas the existing disk
data 1s recorded under CLV (Constant Linear Velocity) con-
trol format recording. When the PUH receives a laser driver
signal, 1t generates a feed signal and a wobble signal. The feed
signal 1s received by the automatic power control; thereafter
the automatic power control generates a first control signal
used for causing the laser driver to adjust the laser driver
signal. After the ATIP decoder recerves the wobble signal, the
ATIP decoder generates and outputs ATTP decoded data to the
CLV value detector. The CLV value detector receives ATIP
decoded data and generates a CLV decoded data to the laser
power control. The laser power control receirves the CLV
decoded data and generates a second control signal used for
causing the automatic power control to adjust the first control

signal.

24 Claims, 8 Drawing Sheets
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700 A DISK IS ROTATED UNDER A FIXED CAV CONTROL FORMAT

701 AN OPC IS PERFORMED TO RENDER A FIRST GPTIMUM LASER POWER P1 503 OF THE DISK INNER
TRACKS OF THE DISK 111 AND A CORRESPONDING FIRST CLV VALUE CLV{ 504 IS DETECTED

AN OPC IS PERFORMED IN THE SECOND HALF 400 OF THE LEAD CUT AREA 301 ON THE GUTER
702 TRACK AREA TO RENDER A SECOND OPTIMUM LASER POWER P2 506 OF THE DISK INNER TRACKS

OF THE DISK 111, AND A CORRESPONDING SECOND CLV VALUE CLV2 505 {5 DETECTED

703 THE FIRST OPTIMUM LASER POWER P1 503, THE FIRST CLV VALUE CLV1 504,
SECOND CLV VALUE CLV2 505 AND THE SECOND OPTIMUM LASER POWER P2
506 ARE USED TO GENERATE A LINEAR EQUATION 500

704 DISK IS ROTATED UNDER A FIXED CAV CONTROL FORMAT, A DESIRED LV VALUE
CLVX. IS SUBSTITUTED IN THE LINEAR EQUATION S00 AND A CORRESPONDING

OPTIMUM LASER POWER VALUE, PX 502 IS ATTAINED

705 THE OPTIMUM LASER POWER VALUE PX 502 1S UTILIZED FOR ADIUSTING THE
RECORDING LASER POWER USING CN THE DISK 111

FIG.7
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800 A DISK 111 1S ROTATED UNDER A FIRST FIXED MULTIPLE CLV CONTROL FORMAT

801 AN OPC IS PERFORMED TO RENDER A FIRST OPTIMUM LASER POWER P1 603 OF THE DISK
INNER TRACKS AND A CORRESPONDING FIRST CLV VALUE, CLV1 604, IS DETECTED

\/

802 THE OISK 111 15 ROTATED UNDER A SECOND FEXED MULTIPLE CLV CONTROL FORMAT,

803 AN OPC IS PERFORMED IN THE PCA 300 TO RENDER A SECOND OPTIMUM LASER
POWER, P2 605, OF THE DISK INNER TRACXS, AND A CORRESPONDING SECOND

LV VALUE, (LV2 606, IS DETECTED

THE FIRST OPTIMUM LASER POWER P1 603, THE FIRST CLY VALUE CLV1 604,
804 THE SECOND OPTIMUM LASER POWER P2 605 AND THE SECOND CLV VALUE (LV2

606 ARE APPUED AND THEREBY A LINEAR EQUATION 600 |5 (REATEC

805 M

THE DISK 111 IS ROTATED UNDER A FIXED CAV CONTRCL FORMAT

306 THE LINEAR EGLIATION 600 1S UTILIZED TO ATTAIN A OPTIMUM LASER POWER PX 602 BASED ON

A (DRRESPONDING DEMRED (LV VALUE CLVX 601 AND THE OPTIMLM LASER POWER PX 602 IS
USED FOR ADIUSTING THE RECORDING LASER POWER USING ON THE DISK 1114

FIG.8
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SYSTEM FOR CONSTANT ANGULAR
VELOCITY DISK RECORDING AND
METHOD FOR LASER POWER CONTROL
THEREOFK

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

REFERENCE TO RELATED APPLICATTONS

This application claims the benefit of priority under 335
U.S.C. §119(a) of Taiwan Patent Application No. 090102986,

filed Feb. 9, 2001

BACKGROUND OF THE INVENTION

1. Field of the mvention

The mvention generally relates to optical drives and laser
power control methods, and more particularly to a system and
a method for Constant Angular Velocity control format.

2. Description of the Related Art

Among optical recording drives, control format for record-
ing can be categorized into CAV (Constant Angular Velocity)
and CLV (Constant linear Velocity) control formats. With
CAYV control format, a disk rotates at a constant speed regard-
less of what area of the disk 1s being accessed. Rotational
speed of a spindle 1n the optical recording drive 1s constant.
Data are recorded into tracks of an optical disk. Tracks are
formed 1n a spiral line extending from the inner to the outer of
an optical disk. On the other hand, the purpose of CLV 1s to
ensure a constant data rate regardless of where on the disk the
data 1s being accessed. With CLYV, the rotation speed of the
disk changes based on how close to the center of the disk the
data 1s. For tracks near the center, the disk rotates faster, and
for data on the outside, the disk rotates slower.

Current CD-ROM or CD-RW drive uses CLV control for-
mat for disk recording. Data is recorded at a uniform density
with CLV control format onto a disk. As the high rotational
speed of the spindle develops, CLV control format cannot
cope with the demands come with high rotational speed. A
recent development utilizing a CAV control format recording,
whereas disk data recording performance approximates to the
resulted uniform density from CLV control format recording.
For example, for an optical drive under 16 times CLV control
format, the rotational speed of inner tracks 1s 800 rpm. In
contrast, for an optical drive using 16 times CAV control
format recording, performance of the outer tracks recording
can be as high as the performance gained from an optical drive
using 40 times CLV control format recording.

In order to cope with the spindle operation adapting a CAV
control format, two technical problem must be resolved: one
1s laser power has to be subject to the linear velocity changes,
the other 1s recording pulse has to be subject to the linear
velocity changes of a disk.

SUMMARY OF THE INVENTION

To realize the above-described technologies, the invention
discloses a system and method for laser power control. The
system and method 1s used for CAV (Constant Angular Veloc-
ity ) control formatrecording, whereas the existing disk data is
recorded under CLV (Constant linear Velocity) control format
recording. The system according to the invention comprises:
a spindle, a spindle control, a PUH (pick-up head), a laser
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2

driver, an automatic power control, a write pulse generator, a
clock synthesizer, an ATIP (Absolute Time In Pre-grooves)
decoder, a CLV value detector, a laser power control, and a
dynamic write strategy table.

The spindle takes control of rotating of an optical disk with
CAYV control format via the spindle control. The PUH 1s used
for reading/recording data from/onto an optical disk. The
laser driver 1s used for generating and outputting a laser driver
signal to the PUH. When the PUH recetves a laser driver
signal, 1t generates a feed signal and a wobble signal, the
wobble signal reflected by the optical disk and then read by
the PUH. The feed signal 1s received by the automatic power
control; thereafter the automatic power control generates a
first control signal used for causing the laser driver to adjust
the laser driver signal. Atter the ATIP decoder recetves the

wobble signal, the ATIP decoder generates and outputs ATIP
decoded data to the CLV value detector. The CLV value

detector recerves ATIP decoded data and generates a CLV
decoded data to the laser power control. The laser power
control recerves the CLV decoded data and generates a second
control signal, which 1s used for causing the automatic power
control to adjust the first control signal.

With the clock signal provided by the clock synthesizer, the
write pulse generator generates a write pulse signal to control
the laser driver signal of laser driver. The dynamic write
strategy table also receives CLV decoded data and then gen-
erates a third control signal for causing the write pulse gen-
erator to adjust the write pulse signal.

The dynamic write strategy table comprises: a CLV value
detector, a decoder and a recorded medium. The CLV wvalue
detector 1s used for receiving the CLV decoded data, deter-
mining a CLV value of the CLV decoded data 1s within a fixed
range and generating a CLV value signal. Wherein, the CLV
value signal comprises an index value representing the fixed
value range. The decoder receives the CLV value signal and as
a result generates a corresponding address signal. The
recorded medium 1s used for recording a plurality of write
strategy patterns. Each write strategy pattern corresponds to
an address signal and therealter generating a corresponding
third control signal. The CLV value detector comprises a
matrix used for determining the fix value range corresponding
to the CLV value. Wherein the CLV value detector can be
either software or hardware. In addition, the recorded
medium can be performed by a SRAM (Static Random
Access Memory).

In the above-described system, the ATIP decoded data
comprises predetermined absolute time 1n pre-grooves and
biphase clock, wherein the biphase clock 1s used to cause
clock synthesizer to generate a clock signal. The CLV
decoded data comprises a CLV value resulted from disk real-
time rotating. The CLV value equals to the count of the
biphase clock detected by the CLV value detector at the fixed
time interval. In addition, the second control signal comprises
a laser recording power value corresponding to the CLV
value. The laser power value can be set as a fixed value. The
fixed value can be gained from an optimized value 1n experi-
ments.

According to prior art system, the disk 1nner track area
comprises a PCA (Power Calibration Area), where a laser
power calibration such as an OPC (Optimal power Calibra-

tion) occurring. The present invention provides an alternative,
an external laser PCA, which is on the second half of the lead

out area on the outer track area. Wherein the external laser
PCA 1s divided into 100 units. Each unit 1s divided into 15
blocks, which are used for providing laser power control for
performing an OPC.
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When the spindle 1s under fixed CAV control format, a
linear equation for optimized laser recording power 1s gener-
ated from nterpolation, which 1s used for calculating an
optimized laser recording power with desired CLV value. An
OPC 1 the PCA 1s performed and renders an optimized laser
recording power of the inner track area of the disk. At the
same time, the CLV value detector detects a CLV value of the
inner track area. In the same way, an OPC 1 the PCA 1s
performed and renders an optimized laser recording power of
the outer track area of the disk. The CLV value detector
detects another CLV value of the inner track area. Accord-
ingly, using interpolation with the two sets of CLV values and
corresponding optimized laser recording power from the
OPC 1n the PCA 1n the inner and outer track, a linear equation
for optimized laser recording power 1s generated.

In addition, when the spindle 1s under variable CLV control
format, a linear equation for optimized laser recording power
1s generated by extrapolation. At first, set the spindle under a
first fixed multiple CLV control format. An OPC in the PCA
1s performed and renders an optimized laser recording power
of the 1nner track area of the disk. At the same time, the CLV
value detector detects a CLV value of the inner track area.
Then, set the spindle under a second fixed multiple CLV
control format. Similarly, an OPC in the PCA 1s performed
and renders an optimized laser recording power of the mner
track area of the disk. At the same time, the CLV value
detector detects a CLV value of the inner track area. Accord-
ingly, using extrapolation with the two sets of CLV values and
corresponding optimized laser recording power from the
OPC 1n the PCA 1n the inner track under the first and the
second multiple CLV control format, a linear equation for
optimized laser recording power 1s generated.

BRIEF DESCRIPTION OF DRAWINGS

The following detailed description, given by way of an
example and not intended to limit the invention to the embodi-
ments described herein, will best be understood 1n conjunc-
tion with the accompanying drawings, 1n which:

FI1G. 1 1s a block diagram of a system of the present inven-
tion;

FIG. 2 1s a block diagram of the dynamic write strategy
table 1n the system of the present invention;

FI1G. 3 15 a perspective view of the disk data in the system
of the present invention;

FI1G. 4 1s a perspective view of the lead out area of the disk
data in the system of the present invention;

FIG. 51s aperspective view of the interpolation curve of the
system of the present invention;

FIG. 6 1s a perspective view of the extrapolation curve of
the system of the present invention;

FI1G. 7 1s a flowchart of the first laser power control method
of the system of the present invention; and

FIG. 8 1s a flowchart of the second laser power control
method of the system of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The preferred embodiment of the system and method for
laser power control thereot 1s explained referring to the draw-
ings. FIG. 1 1s block diagram of the system showing an
embodiment according to the present invention. The system
in the FIG. 1 comprises a spindle 109, a spindle control 110,
a PUH (pick-up head) 103, a laser driver 106, an automatic
power control 103, a write pulse generator 107, a clock syn-
thesizer 104, an ATIP (Absolute Time In Pre-grooves)
decoder 102, a CLV (Constant Linear Velocity) value detector
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4

100, a laser power control 101, and a dynamic write strategy
table 108. The control signal 120 of the spindle control 110 1s
used for rotating the disk 111 under CAV (Constant Angular
Velocity) control format. The PUH 105 1s used for reading/
recording data from/to disk 111 the disk 111. The laser driver
106 1s used for generating a laser driver signal 121 and then
outputting to the PUH 105, laser head 1s in1tiated, it generates
a feed signal 122. The laser beam travels through an object
lens to the disk surface and reflects. XXX Reflected laser
beam samples the wobble signal 123 on the disk tracks.
Thereby wobble signal 123 1s received. Thereatter the feed
signal 122 recerved by the automatic power control 103, the
automatic power control 103 generates a first control signal
132 used for causing laser driver 106 to adjust the laser driver
signal 121. The wobble signal 123 1s received by the ATIP
decoder 102 and generates an ATIP decoded data 131 output-
ting to the CLV value detector 100. CLV value detector 100
receives the ATIP decoded data 131 and generates a CLV
decoded data 128 outputting to the laser power control 101.
The laser power control 101 1s caused by received CLV
decoded data 128 to generate a second control signal 130,
which 1s then used to cause automatic power control 103 to
adjust the first control signal 132.

The write pulse generator 107 1s caused by the clock signal
130 provided by the clock synthesizer 104 to generate a write
pulse signal 124 to cause the laser driver 106 to generate laser
driver signal 121.

The dynamic write strategy table 108 also receives the CLV
decoded data 128 and generates a third control signal 125 to
cause write pulse generator 107 to adjust the write pulse

signal 124.

In FI1G. 1, the ATIP decoded data 131 comprises the ATIP
and biphase clock. Wherein the biphase clock provides a
pulse 127 to the clock synthesizer 104 to generate clock signal
130. The CLV decoded data 128 comprises a CLV value,
which equals to the count of the biphase clock detected by the
CLV value detector 100 at the fixed time interval. In addition,
the second control signal 130 comprises a laser recording
power value corresponding to the CLV value. The laser power
value can be set as a fixed value. The fixed value can be gained
from an optimized value 1n experiments.

Referring to FIG. 2, the dynamic write strategy table 108
comprises: a CLV value detector 200, a decoder 201 and a
recorded medium 202. The CLV value detector 200 1s used for
receiving the CLV decoded data 128, determining a CLV
value of the CLV decoded data 1s within a fixed CLV range
203 and generating a CLV value signal 211. The CLV value
signal 211 comprises an index value representing the fixed
CLV value range 203.

The decoder 201 1s used for recerving the CLV value signal
211 and as a result generates a corresponding address signal
212. The recorded medium 202 1s used for recording a plu-
rality of write strategy patterns 204. Each write strategy pat-
tern 204 corresponds to an address signal 212. Each third
control signal 125 corresponds to a address signal 212. There-
alter recerving address signal 212, a corresponding third con-
trol signal 1235 1s generated. The CLV value detector 200
comprises a matrix used for determiming the fix CLV value
range 203, corresponding to the CLV wvalue, in the CLV
decoded data 128. Wherein the CLV value detector 200 can be
either software or hardware. In addition, the recorded
medium 200 can be performed by a SRAM (Static Random
Access Memory).

FIG. 3 1s a perspective view of the specification of the disk
111 1n the system of the present invention. The disk 111
comprises a PCA (Power Calibration Area) 300, a PMA (Pro-

gram Mainly Area), a lead 1n area, a data area 304 and a lead
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out area 301 ranging from inner tracks to outer tracks. The
PCA 300 1s used for providing an area performing an OPC
(Optimal power Calibration). The PMA 1s used for providing
an area performing data trial recording. The lead 1n area 1s
used for labeling the start of the data area. The data area 304
1s where the data 1s recorded on the disk 111. Next to the data
area 304 1s the lead out area, which 1s used for labeling the end
ol the data area.

In the preferred embodiment according to the present
invention, there 1s only the inner half of the lead out area 1s
used for labeling the end of the data. Referring to FIG. 4, the
outer half of the lead out area 301 on the disk 111 1s assigned
as an external laser PCA 400, wherein the external laser PCA
400 1s divided into 100 units. Each external laser PCA unait 1s
turther divided into 15 blocks providing as the area for the
laser power control 101 to perform an OPC. Referring to the

FIG. 5, when the spindle 109 1s under fixed CAV control
format, via PCA 300, and external laser PCA 400, a linear
equation 500 for optimized laser recording power 1s gener-
ated from 1nterpolation, which 1s used for calculating an
optimized laser recording power with desired CLV value.

With the linear equation 500 and a current CLVx 501, a
corresponding optimum laser power Px 502 can be attained.
When an OPC 1s performed 1n the PCA 300 1n the inner tracks
in the disk 111, an optimum laser recording power P1 503 1s
attained. At the same time, the CLV value detector 100 detects
the corresponding CLV value, CLV1 504. Furthermore, when
an OPC 1s performed 1n the external laser PCA 400 1n outer
tracks of the disk 111, an optimum laser recording power P2
506 1s attained. At the same time, the CLV value detector 100
detects a corresponding CLV value, CLV2 505. In other
words, given the spindle 109 1s under fixed CAV control
format, via performing an OPC 1n the PCA 400 and the PCA
400 of the disk 111 and attaining corresponding optimum
laser powers and corresponding CLV values, the linear equa-
tion 500 generated by interpolation 1s generated.

In addition, when the spindle 109 1s under variable CLV
control format, a linear equation 600 for optimized laser
recording power can be generated by extrapolation as shown
in FIG. 6. With the linear equation 600 and a current CLVX
601, a corresponding optimum laser power Px 602 can be
attained. At first, set the spindle 101 under a first fixed mul-
tiple CLV control format. An OPC 1n the PCA 300 1s per-
formed and renders an optimized laser recording power P1
603 of the inner track area of the disk. At the same time, the
CLV value detector 100 detects a corresponding CLV value
CLV1 604 of the inner track area.

Then, set the spindle 109 under a second fixed multiple
CLV control format. Similarly, an OPC in the PCA 300 1s
performed and renders an optimized laser recording power P2
605 of the 1nner track area of the disk. At the same time, the
CLV value detector detects a CLV value CLV2 606 of the
inner track area. As such, using extrapolation with the two
sets of CLV values and corresponding optimized laser record-
ing power from performing the OPC in the mner track under
the first and the second multiple CLV control format, a linear
equation for optimized laser recording power 1s generated.

Based on the embodiment shown in the FIG. 1, FIG. 2, FIG.
3, FIG. 4, FIG. 5 and FIG. 6, the present invention discloses a
laser power method control method, which 1s used for record-
ing data on a disk under CAV control format wherein the disk
data 1s recorded under CLV control format. According to the
embodiment the disk iner tracks comprises a PCA 300, the
disk outer tracks comprises a lead out area 301.

FI1G. 7 1llustrates the first control method 70 comprising
step 700, a disk 1s rotated under a fixed CAV control format.
In step 701, an OPC 1s performed in the PCA 300 to render a
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6

first optimum laser power P1 503 of the disk inner tracks of
the disk 111 and a corresponding first CLV value CLV1 504 1s
detected. In step 702, an OPC 1s performed in the second half
400 of the lead out area 301 on the outer track area to render
a second optimum laser power P2 506 of the disk inner tracks
of the disk 111, and a corresponding second CLV value CLLV2
5035 1s detected. In step 703, the first optimum laser power P1
503, the first CLV value CLV1 504, the second optimum laser
power P2 506 and the second CLV value CLLV2 505 are used
to generate a linear equation 300. Thereafter 1n step 704, disk
1s rotated under a fixed CAV control format, a desired CLV
value CLVX 1s substituted in the linear equation 500 and a
corresponding optimum laser power value Px 502 1s attained.
In step 705, the optimum laser power value Px 502 1s utilized
for adjusting the recording laser power using on the disk 111.

In the above-mentioned method, the second halt 400 of the
lead out area 301 on the outer track area 1s assigned as an
external laser PCA. The external laser PCA 1s further divided

into 100 external laser PCA units, each external laser PCA
unit 1s divided 1nto 15 blocks provided as an area for an OPC
to be performed by a laser power control.

According to the method based on the embodiment shown
in the F1G. 1, FIG. 2, FI1G. 3, F1G. 4, FIG. 5 and FIG. 7, alinear

equation 600 can be generated merely by performing an OPC
in the PCA 300 on the inner tracks of the disk 111. As shown

in FI1G. 8, the second control method 80 comprises: step 800,
a disk 111 1s rotated under a first fixed multiple CLV control
format. step 801, an OPC 1s performed 1n the PCA 300 to

render a first optimum laser power P1 603 of the disk inner

tracks and a corresponding first CLV value, CLV1 604, 1s
detected. In step 802, the disk 111 1s rotated under a second
fixed multiple CLV control format. In step 803, an OPC 1s
performed 1n the PCA 300 to render a second optimum laser
power, P2 605, of the disk mner tracks, and a corresponding

second CLV value, CLV2 606, 1s detected. In step 804, the
first optimum laser power P1 603, the first CLV value CLV1
604, the second optimum laser power P2 605 and the second
CLV value CLV2 606 are applied and thereby a linear equa-
tion 600 1s created. In step 805, the disk 111 1s rotated under
a fixed CAV control format. In step 806, the linear equation

600 1s utilized to attain a optimum laser power Px 602 based
on a corresponding desired CLV value CLVx 601 and the
optimum laser power Px 602 is used for adjusting the record-
ing laser power using on the disk 111.

According to the above-described embodiment, the linear
equation 500 and the linear equation 600 i1s generated via
interpolation and extrapolation respectively. In other words,
the method 170 generates the linear equation 300 via corre-
sponding optimum laser powers and corresponding CLV val-
ues attained form performing an OPC in the inner tracks and
outer tracks in the disk 111 under a fixed CAV control format.
The method 280 generates the linear equation 600 via corre-
sponding optimum laser powers and corresponding CLV val-
ues attained form performing an OPC merely 1n the inner
tracks of the disk.

While the invention has been described with reference to
various 1illustrative embodiments, the description herein
should not be construed 1n a limiting sense. Various modifi-
cations of the illustrative embodiments, as well as other
embodiments of the invention, will be apparent to those
skilled 1n the art upon reference to this description. It 1s
therefore contemplated that the appended claims will cover
any such modifications or embodiments as may fall within the
scope of the mvention defined by the following claims and
their equivalents.
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What 1s claimed 1s:

1. A system using CAV (Constant Angular Velocity) con-
trol format for recording data on a disk where the existing
recorded data is recorded with CLV (Constant [linear] Lirear
Velocity) format, the system comprising:

a spindle, used for rotating the disk;

a spindle control, used for taking control of the spindle

rotating;

a PUH (Pick-Up Head), used for reading and recording on
the disk:

a laser driver, generating and outputting a laser driver sig-
nal to the PUH for causing the PUH to [generating]
generate a feed signal and a wobble signal, the wobble
signal reflected by the optical disk and then read by the
PUH;

an automatic power control, used for receiving the feed
signal and generating a first control signal used for caus-
ing the laser driver to adjust the laser driver signal;

a write pulse generator, used for generating a write pulse
signal to control the laser driver signal of the laser driver;

a clock synthesizer, used for providing a clock signal [with]
to the write pulse generator;

an ATTP (Absolute Time In Pre-grooves) decoder, used for
collecting the wobble signal and generating [an] ATIP
decoded data;

a CLV value detector, used for receiving the ATIP decoded
data and generating [a] CLV decoded data; and

a laser power control, used for receiving the CLV decoded
data and generating a second control signal, which 1s
used for causing the automatic power control to adjust
the first control signal[; and

a dynamic write strategy table, used for recerving the CLV
decoded data, providing a third control signal, and caus-
ing the write pulse generator to adjust the write pulse
signal].

2. The system of claim 1, wherein the ATIP decoded data

comprising the ATIP and a biphase clock.

3. The system of claim 2, wherein the biphase clock used
tor causing clock synthesizer to generate a clock signal.

4. The system of claim 3, wherein the CLV decoded data
comprises a CLV value as the disk rotating real-time, and the
CLV value equals to the [equals to the] count of the biphase
clock detected by the CLV value detector at the fixed time
interval.

5. The system of claim 4, wherein the second control signal
comprises a laser recording power corresponding to the CLV
value.

6. The system of claim 5, wherein the laser recording
power 1s set as a fixed value.

7. The system of claim 4, wherein [the disk] an inner
track]s] area of the disk comprise a PCA (Power Calibration
Area), used for providing an area for [laser power calibration
an] performing OPC (Optimal power Calibration) [to occur].

8. The system of claim 7, wherein [a] an external laser PCA
is [on the second half] a portion of the lead out area on [the]
an outer track area.

9. The system of claim 8, wherein the external laser PCA 1s
[divided into 100 units and each unit is divided into 15 blocks,
which are] used for providing [laser power control] an area
for performing [an] OPC.

10. The system of claim 9, wherein when the spindle 1s
under fixed CAV control format, ar [linear] equation for
optimized laser recording power 1s generated from interpola-
tion, which 1s used for calculating an optimized laser record-
ing power with desired CLV value, [an] OPC [in the PCA] is
performed in the PCA and renders an optimized laser record-
ing power of the iner track area of the disk, at the same time,

5

10

15

20

25

30

35

40

45

50

55

60

65

8

the CLV value detector detects a CLV value of the inner track
area, in the same way, [an] OPC [in the PCA] is performed irn
the external laser PCA and renders an optimized laser record-
ing power of the outer track area of the disk, the CLV value
[detector-detects] detector detects another CLV value of the
[inner] outer track area, accordingly, using interpolation with
the two sets of detected CLV value[s] and corresponding
optimized laser recording power obtained from [the] per-
forming OPC [in the PCA] in the inner and outer track areas,
an [linear] equation for optimized laser recording power is
generated.

11. The system of claim 7, wherein when the spindle 1s
under variable CLV control format, an [linear] equation for
optimized laser recording power 1s generated by extrapola-
tion, at first, set the spindle under a first fixed multiple CLV
control format, [an] OPC [in the PCA] is performed in the
PCA and renders a first optimized laser recording power of
the inner track area of the disk, at the same time, the CLV
value detector detects a first CLV value of the inner track area,
then, set the spindle under a second fixed multiple CLV con-
trol format, similarly, [an] OPC [in the PCA] is performed ir
the PCA and renders a second optimized laser recording
power of the inner track area of the disk, at the same time, the
CLV value detector detects a second CLV value of the inner
track area, accordingly, using extrapolation with the first CLV
value, second CLV value, corresponding first optimized laser
recording power, and corresponding second optimized laser
recording power from [the] performing OPC [in the PCA] in
the mner track under the first and the second multiple CLV
control formats, ar [linear] equation for optimized laser
recording power 1s generated.

12. The system of claim [1] 22, wherein the dynamic write
strategy table comprises:

a CLV value detector used for recerving the CLV decoded
data, determining a CLV value of the CLV decoded data
1s within a fixed range and generating a CLV value
signal, the CLV value signal comprises an index value
representing the fixed value range;

a decoder, used for recerving the CLV value signal and as a
result generating a corresponding address signal;

a recorded medium, used for recording a plurality of write
strategy patterns;

cach write strategy pattern corresponds to an address signal
and therealter generating a corresponding third control
signal.

13. The system of claim 12, wherein the CLV value detec-
tor comprises a matrix, used for determining the fixed value
range corresponding to the CLV value.

14. The system of claim 12, wherein the CLV value detec-
tor can be either software or hardware.

15. The system of claim 12, wherein the recorded medium
1s high speed SRAM (Static Random Access Memory).

[16. A laser power control method for recording data on a
disk under CAV (Constant Angular Velocity) control format
where the existing recorded data 1s recorded with CLV (Con-
stant linear Velocity) format, the disk inner tracks having a
PCA (Power Calibration Area), the disk outer tracks further
having a lead out area, the control method rotating under a
fixed CAV control format and comprising:

performing OPC (Optimal power Calibration) in the PCA
and rendering a {irst optimum laser power of the disk
inner tracks, detecting a corresponding first CLV value;

performing OPC 1n the second half of the lead out area on
the outer track area and rendering a second optimum
laser power of the disk inner tracks, detecting a corre-
sponding second CLV value;
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applying the first optimum laser power, the first CLV value,
the second optimum laser power and the second CLV
value and thereby creating a linear equation;
using the linear equation and attaining a third optimum
laser power based on a corresponding third CLV value;
adjusting the recording laser power based on the third
optimum laser power.]
[17. The method of claim 16, wherein a external laser PCA
1s on the second half of the lead out area on the outer track

area.}

[18. The method of claim 17, wherein the external laser
PCA 1s divided into 100 units, each unit 1s divided into 15
blocks, used for providing an area for the laser power control
to perform OPC.]

19. A laser power control method for recording data on a
disk under CAV (Constant Angular Velocity) control format
where the existing recorded data 1s recorded with CLV (Con-
stant linear Velocity) format, the disk inner track|s] area
having a PCA (Power Calibration Area), the control method
comprising:

rotating the disk under a first fixed multiple CLV control

format;

performing OPC (Optimal power Calibration) 1in the PCA

and rendering a first optimum laser power of the disk
inner track[s] area, detecting a corresponding first CLV
value;

rotating the disk under a second fixed multiple CLV control

format:

performing OPC 1n the PCA and rendering a second opti-

mum laser power of the disk inner tracks, detecting a
corresponding second CLV value;

applying the first optimum laser power, the first CLV value,

the second optimum laser power, and the second CLV
value and thereby creating an [linear] equation:
rotating the disk under a fixed CAV control format;

using the [linear] equation and attaining a third optimum

laser power based on a corresponding third CLV value;
and

adjusting the recording laser power based on the third

optimum laser power.

20. The method of claim 19, wherein the [linear] equation
1s created with an interpolation method.

21. The method of claim 19, wherein the [linear] equation
1s created with an extrapolation method.

22. The system of claim 1, further comprises a dynamic
write strategy table, receiving the CLV decoded data, provid-
ing a thivd control signal, and causing the write pulse gen-
erator to adjust the write pulse signal.

23. A system using CAV (Constant Angular Velocity) con-
trol format for recovding data on a disk where the existing
recovded data is vecorded with CLV (Constant Linear Veloc-
ity) format, the system comprising:

a PUH (Pick-Up Head), reading and vecording on the disk;

a laser driver, generating and outputting a laser driver

signal to the PUH for causing the PUH to generate a
wobble signal, the wobble signal reflected by the optical
disk and then vead by the PUH,;

a write pulse generator, generating a write pulse signal to

control the laser driver signal of the laser dviver,

an ATIP (Absolute 1ime In Pre-grooves) decoder, collect-

ing the wobble signal from the PUH and generating an

ATIP decoded data;

5

10

15

20

25

30

35

40

45

50

55

60

10

a clock synthesizer, generating a clock signal according to
the ATIP decoded data and providing the clock signal to
the write pulse generator.

24. A system using CAV (Constant Angular Velocity) con-
trol format for recording data on a disk where the existing
recovded data is vecorded with CLV (Constant Linear Veloc-
ity) format, the system comprising:

a PUH (Pick-Up Head), reading and vecording on the disk;

a laser driver, generating and outputting a laser driver
signal to the PUH for causing the PUH to generate a
feed signal and a wobble signal, the wobble signal
reflected by the optical disk and then read by the PUH;

an automatic power control, receiving the feed signal and
generating a first contrvol signal used for causing the
laser driver to adjust the laser dviver signal;

an ATIP (Absolute 1ime In Pre-grooves) decoder, collect-
ing the wobble signal and genervating ATIP decoded
data;

a CLV value detector, veceiving the ATIP decoded data and
generating CLV decoded data; and

a laser power control, veceiving the CLV decoded data and
generating a second control signal, which is used for
causing the automatic power control to adjust the first
control signal.

25. The system of claim 24, wherein the second control
signal comprises a laser recovding power corresponding to
the CLV value.

26. A system using CAV (Constant Angular Velocity) con-
trol format for recovding data on a disk where the existing
recovded data is vecorded with CLV (Constant Linear Veloc-
ity) format, the system comprising:

a PUH (Pick-Up Head), reading and vecording on the disk;

a laser driver, generating and outputting a laser driver
signal to the PUH for causing the PUH to generate a
wobble signal, the wobble signal veflected by the optical
disk and then vead by the PUH,;

a write pulse generator, genervating a write pulse signal to
control the laser driver signal of the laser dviver,

an ATIP (Absolute Time In Pre-grooves) decoder, collect-
ing the wobble signal from the PUH and generating
ATIP decoded data;

a CLV value detector, receiving the ATIP decoded data and
generating CLV decoded data; and

a dynamic write strategy table, receiving the CLV decoded
data, providing a third control signal, and causing the
write pulse generator to adjust the write pulse signal
according to the thivd control signal.

27. The system of claim 26, wherein the dynamic write

strategy table comprises:

a CLV value detector used for veceiving the CLV decoded
data, detevmining a CLV value of the CLV decoded data
is within a fixed range and generating a CLV value
signal, the CLV value signal comprises an index value
representing the fixed value range;

a decoder, receiving the CLV value signal and as a vesult
generating a corresponding address signal; and

a recorvded medium, used for vecording a plurality of write
strategy patterns;

wherein each write strategy pattern corresponds to an
address signal and therveafter generating a correspond-
ing third control signal.
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