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INITIALIZATION OF PHASE-CHANGE
OPTICAL RECORDING MEDIUM

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

BACKGROUND

1. Field

The present invention relates to a method of initializing an
information recording medium by irradiating light beams,
and particularly to a method for a rewritable phase-change
optical recording layer that 1s capable of giving rise to a
phase change to achieve repeated read-write operations by
laser beam irradiation.

2. Description

Optical recording media have recently come mnto wide use
as a viable information storage and archival means of large
capacity. Among these media, demands have increased for a
phase-change optical recording medium for use 1mn a CD-R
disk, for example, because of its repeatable (or writable)
read/write capability.

The phase-change optical recording medium 1s generally
provided on a disk-shaped substrate with several layers
successively formed by, for example, the sputtering method,
such as a first dielectric layer, a recording layer, a second
dielectric layer and a layer either of metal or alloy, in the
order recited. In addition, a layer composed of ultraviolet
curing resin 1s formed thereon by spin coating, for example.

Since the thus formed recording layer 1s in an amorphous
state, process steps of crystallization (1.e., “imitialization”
steps) are to be carried out before recording onto the
recording layer by a recording system or disk drive.

During the process steps, the recording layer 1s once
heated to a temperature above i1ts melting temperature. When
the recording layer 1s then cooled relatively slowly, it
transforms into a crystalline state. It transforms into an
amorphous state when cooled rapidly.

As a suitable maternial for forming the substrate, polycar-
bonate resin 1s frequently used for its excellent properties
such as mechanical stability, light weight and low costs,
among others.

When the entire recording disk 1s initialized all at once,
the allowable temperature of the polycarbonate substrate
may be exceeded by heat from a large power density of light
beam irradiation. Therefore, the initialization steps are gen-
erally carried out gradually over the disk area, 1n which disk
portions are successively irradiated by a focused intense
beam from a laser device along with the rotation of the disk.

To be more specific, the initialization of an optical disk 1s
achieved by providing a laser device with 1ts longer axis of
the power distribution perpendicular to disk tracks and by
imparting a gradual displacement of the laser device along
the radial direction of the disk (i.e., perpendicular to the
direction of disk tracks).

When a large fluctuation in the laser power exists along
the longer axis of the laser power distribution perpendicular
to disk tracks, reflectivity values of the optical disk after the
initialization may undesirably fluctuate along the perpen-
dicular direction. This may result 1n scatter i tracking
signals, which 1s a drawback throughout succeeding reading
and signal processing steps of the optical disk.

In addition, mitialization steps using the above described
background art laser device and optical system take a
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relatively long time to complete, since the optical disk 1s
irradiated successively, portion-wise along with the rotation
of the disk and cooled relatively slowly.

SUMMARY

It 1s therefore an object of the present disclosure to
provide improved method and apparatus of optical disk
initialization, which overcome the above-noted difficulties.

It 1s another object of the present disclosure to provide a
method of mitializing a phase-change optical disk, espe-
cially realizing homogeneous cyrstallization and concomi-
tant retlectivity of a recording layer over the optical disk in
the direction perpendicular to disk tracks, thereby achieving
excellent characteristics of recording and tracking signals
throughout reading and signal processing steps with a disk
drive system.

It 1s still another object of the present disclosure to
provide a method of imitializing a phase-change optical disk,
capable of reducing the mmitialization time and thereby
increasing the productivity of the optical disk.

The present inventors first examined closely mitialization
process steps ol a phase-change optical disk as follows.

(1) The spatial distribution of a laser power used in the
optical disk mitialization affects considerably the character-
1stics of outputted data signals and of tracking signals.

(2) Regarding the spatial laser power distribution in the
radial direction of the disk (i.e., perpendicular to the direc-
tion of disk tracks), signal characteristics of the optical disk
alter the 1mitialization are found improved by bringing the
laser power 1n both end regions of the spatial distribution to
be equal to, or smaller than, that in the center region of the
distribution.

Namely, since the spatial distribution of the laser power 1s
generally elliptical-shaped. as will be described
hereinbelow, by reducing the laser power 1 both edge
regions of the elliptical spatial distribution in the major axis
direction of the distribution ellipse, a homogeneous initial-
ization can be achieved in the direction perpendicular to disk
tracks.

(3) The amount of electrical current 1s known to be
concentrated 1n the layer edge portions 1n an active layer and
reflective layer in a background art laser device. This tends
to increase the laser power 1n the edge regions along a longer
axis direction of the spatial distribution. The above-noted
increase in the laser power 1 the edge portions can be
obviated by adequately polishing edge surfaces of at least
one of an active layer and a retlective layer substantially
perpendicular to the direction of the laser emission of the
semiconductor laser device.

(4) When the laser power increase 1n the edge portions 1s
found even after the polishing, this increase may be adjusted
by further providing at least one optical umt such as, for
example, a filter 1n the optical system, which 1s capable of
attenuating the laser beams so as to achieve a laser power
distribution appropriate for the disk mnitialization.

(5) The 1ntensity of laser emission 1s known to decrease
gradually with 1its operating time, 1n general. Therefore, by
repeatedly turning on and ofl the laser energizing current
within i1ts allowable range either prior to incorporation into
the optical system, or prior to the practical operations after
the incorporation, the laser device can be made to have a
laser power distribution with a decreased power 1n both edge
regions ol the spatial power distribution, which 1s
adequately for use 1n the disk initialization.

(6) When an optical system 1s used for disk nitialization
incorporating the thus prepared laser device having a
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decreased power in the both edge regions of the spatial
power distribution, a displacement step (or the amount of
displacement relative to the disk track position 1n the direc-
tion perpendicular to the disk tracks) of an mitialization head
unit including the laser device per one disk rotation, 1s
preferably larger than one half of, and smaller than, the
width at half maximum of the spatial laser power distribu-

tion. This facilitates the imitialization steps faster for the
optical disks.

(7) In addition, the laser device to be incorporated into the
optical system 1s found to preferably have laser emissions
with the width at half maximum of at least 80 microns, of the
spatial power distribution on the recording medium along
the longer axis of the spatial distribution (or in the direction
perpendicular to guide tracks). This also facilitates making,
the 1mtialization steps faster for the optical disks.

According to the examination described above, the
present disclosure 1s summarized as follows.

In order to achieve the foregoing and other objects, and to
overcome the shortcomings discussed earlier, an improved
method of mitializing a phase-change optical information
recording medium 1s provided, using an optical system
incorporating a semiconductor laser device.

The laser device disclosed herein 1s characterized by its
specified spatial power distribution. Namely, 1n the spatial
distribution of laser power focused on the recording medium
in the direction perpendicular to guide tracks, the laser

device preferably has an average smaller 1n both end regions
of the distribution, each of which corresponds to 10% of the
width at half maximum of the distribution, than the average
in the center region of the full width at half maximum of the
distribution.

According to one aspect disclosed herein, edge surfaces
substantially perpendicular to the direction of the laser
emission, ol at least one of an active layer and a reflective
layer of the semiconductor laser device may preferably be
polished such that an appropriate spatial laser power distri-
bution such as mentioned above can be obtained.

According to another aspect disclosed herein, the optical
system used 1n the disk initialization 1s further provided with
at least one optical unit such as, for example, a filter which
1s capable of attenuating the laser beam intensity so as to
achieve an appropriate laser power distribution.

According to still another aspect disclosed herein, the
laser device may be cured for at least about six hours by
being energized with at least about 80% of a maximum
allowable electric power prior to the initialization of the
recording medium so as to attain an appropriate laser power
distribution.

According to another aspect disclosed herein, the dis-
placement step of an initialization head unit including the
laser device 1s preferably larger than one half of, and smaller
than, the width at half maximum of the spatial laser power
distribution.

According to another aspect disclosed herein, the laser
device preferably has emitted light beams having a width at
half maximum of at least 80 microns in the spatial power
distribution focused on the recording medium 1n the direc-
tion perpendicular to guide tracks.

With the method and optical system incorporating the
laser device disclosed herein, a homogeneous crystallization
and concomitant reflectivity of the recording layer can be
achieved 1n the optical disk through imitialization steps. As
a result, excellent characteristics of tracking signals and
outputted data signals after the disk imitialization can be
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achieved with thus mitialized optical disks 1mn a reduced
initialization time, thereby increasing productivity of the
optical disk.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments will be described in detail with
reference to the following drawings wherein:

FIG. 1 1s a cross sectional view 1llustrating a phase-
change optical disk according to one embodiment disclosed
herein;

FIG. 2 1s a schematic diagram 1llustrating a optical system

used 1n 1nitialization operations of an optical disk according
to one embodiment disclosed herein;

FIG. 3 1s a perspective view 1llustrating light beams
emitted from semiconductor laser device according to one
embodiment disclosed herein;

FIG. 4A shows a laser power distribution focussed on an
optical disk with a laser device according to one embodi-
ment disclosed herein;

FIG. 4B shows a laser power distribution focussed on an
optical disk with a background art laser device;

FIG. § shows laser power measurement results on an
optical disk along the major axis of the distribution ellipse
with a laser device according to one embodiment disclosed
herein, in which edge surfaces of the laser device are
polished;

FIG. 6 shows laser power measurement results on an
optical disk along the major axis of the distribution ellipse
with a background art laser device; and

FIG. 7 shows laser power measurement results on an
optical disk along the major axis of the distribution ellipse
with a laser device according to another embodiment dis-
closed herein, 1n which a background art laser device 1s used
alter curing by being energized with an allowable electric
power.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 1s a cross-sectional view illustrating a basic con-
figuration of a phase-change optical disk.

Reterring to FIG. 1, a phase-change optical disk includes
a substrate 51 having a pregrooved guide track, with the
following layers formed thereon in the order recited, a first
dielectric layer 52, a recording layer 53, a second dielectric
layer 54, a reflective/heat-dissipating layer 35, and an over-
coat layer 56.

In addition, the optical disk may further include a printed
layer 57 formed on the overcoat layer 56 and a hard coat
layer 58 formed on the backside of the substrate 1.

Suitable materials for use as the substrate 1 include glass,
ceramics, resins and similar materials. Among these, resins
may preferably be employed for its satisfactory features,
such as easy for molding, low in costs and light in weight.
Specific examples of the resins include, but are not limited
to, polycarbonate resins and acrylic resins.

The substrate 1 1s disc-shaped, 1n general, and may also be
either card-or sheet-shaped. The substrate 1 preferably has a
thickness of 1.2 mm or 0.6 mm, but 1s not limited thereto.

Further, the first dielectric layer 52, recording layer 53,
second dielectric layer 54, and reflective layer 55 are formed
by, for example, a sputtering method, while the overcoat
layer 56 1s formed by coating an ultraviolet curing resin
composition.

Suitable materials for use in the recording layer 33
includes preferably, a quaternary compound containing Ag,
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In, Sb and Te, as the main ingredient, which 1s capable of
forming a phase-change recording composition. This mate-
rial can be used 1n the recording layer for its excellent
characteristics such as high sensitivity and speed of either
recording or erasing and erasure ratio. In this context, 1t may
be noted that recording 1s achieved by bringing the recording
layer into an amorphous state, while erasing i1s achieved by
bringing the recording layer into a crystalline state. The
recording layer 53 preferably has a thickness of 15 to 35
nanometers.

Suitable materials for use 1n the first dielectric layer 52
and second dielectric layer 54 include S10, 510, T10, and
other oxides; S1,N,, AIN and other nitrides; ZnS, In,S; and
other sulfides; S1C, TaC and other carbides; and diamond-
like carbon. The first dielectric layer preferably has a thick-
ness of 65 to 130 nanometers, while the second dielectric
layers has a thickness of 15 to 45 nanometers.

For forming the retlective/heat-dissipating layer 55, mate-
rials preferably used are Al, Au, Ag, Cu, Ta and other metals,
and alloys formed 1n combination thereof. This layer pret-
erably has a thickness of 7 to 180 nanometers.

For forming the hard coat layer 38, an ultraviolet curing
resin material 1s spin coated, 1n general, to have a thickness
of 7 to 15 nanometers.

As electromagnetic radiation and energy beams useful for
iitialization of the information data recording medium
discussed herein, laser light, electron beams, ultraviolet
light, visible light, infrared light and microwave radiation
may be utilized. Among these radiation and beams, light
beams from a semiconductor laser device (1.e., laser diode or
L.LD) are preterably used for its compactness and controlla-
bility of the device operations, among others.

Process steps and apparatus for the medium 1nitialization
will be detailed hereinbelow.

The apparatus for the initialization includes a rotating
mechanism for rotating an optical disk, a driving mechamism
tor radially displacing the rotation axis of the optical disk, a
light emitting (LD) unit, a focusing mechamsm for focusing
laser beams onto a recording layer on the optical disk, and
a control system for electrically controlling the entire appa-
ratus.

As aforementioned, a recording layer 1n an optical disk 1s
formed 1n an amorphous state after the layer forming step by,
for example, a sputtering method.

In order to 1nitialize this optical disk, the recording layer
in the amorphous state 1s transformed 1nto a crystalline state
by laser beam heating and following quenching steps.
Further, the optical disk can be initialized efliciently by
simultaneously heating the recording layer portions located
on a plurality of, for example, more than ten, pregrooved
guide tracks of the rotating optical disk.

When the disk i1s rotated 1n the constant angular velocity
(CAV) mode, the circumierential velocity 1s different
depending on radius. For example, the velocity 1n an outer
edge portion having a radius of about 55 mm 1s almost twice
that of a middle disk portion having a radius of about 25 mm.
This difference in the velocity results in difference 1n the
laser beam power irradiated onto the disk surface, thereby
causing different effects of the imtialization. Theretfore, the
initialization 1s preferably carried out 1n the constant linear
velocity (CLV) mode, 1n which the circumierential velocity
1s controlled to be constant throughout the radius change
during the disk rotation.

The high power LD device for use 1n the mmitialization
typically has an active region with a thickness of about 100
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nanometers and a width of about 100 to 300 microns, from
which laser beams are emitted. The laser beams are directed
to and then collimated through an optical system such as
illustrated 1n FIG. 2. These laser beams are subsequently
incident on an optical disk from the side of the substrate. The
beams are focussed to irradiate a portion of the recording
layer, thereby heating the portion to 1ts crystallization tem-
perature.

The laser beams are emitted from the edge portion of the
laser device as shown 1n FIG. 3. Resembling the shape of the
edge portion, the spatial power distribution of the emaitted
laser beams 1s typically known 1n the shape of an elongated
cllipse with the lengths of the minor and major axes of 0.2
to 40 microns and 80 to 200 microns, respectively. In order
to 1irradiate the recording layer, the laser beams are focussed
using the optical system further to a beam flux having the
minor and major axes of 0.5 to 20 microns and 30 to 150
microns, respectively.

The energy distribution of the beams emitted from the
laser device aflects the energy distribution after the beam
focussing. Further, this distribution along the major axis, 1n

particular, does affect directly the final results of the initial-
1ization along the direction perpendicular to disk tracks of the
phase-change recording medium.

In order for the recording layer be adequately imitialized,
the areas of the recording medium portion to be iitialized
are each wrradiated at least once and preferably twice or more
by the laser beams.

When the optical medium 1s disk 1n shape, the focussed
beams can irradiate, during the period of one rotation of the
disk, over a disk area which amount to the circular length
multiplied by the major axis length of the ellipse of about
100 microns which corresponds to the aforementioned
energy distribution of the laser beams.

Therefore, by selecting the distance of the laser device
displacement perpendicular to the disk track during one disk
rotation (1.e., the aforementioned displacement step) to be
less than the above 100 microns, the disk areas can be each
irradiated more than once for the imitialization.

Accordingly, the time required for the initialization can be
decreased considerably by increasing the distance of the
laser displacement. As an example, when the distance of the
laser device displacement 1s selected to be 80 microns with
a laser device having the major axis length of beam distri-
bution of 100 microns, the middle portion having a width of
about 60 microns 1s irradiated once, as shown in FIG. 4A,
while the side portions each having a width of about 20
microns are irradiated twice. If the distance of the laser
device displacement 1s selected to be larger than the width
at half maximum of the beam distribution, there give rise to
the portions which are not irradiated at all, 1n which no
initialization 1s made 1n these portions.

Therefore, measures may be taken for achieving satisfac-
tory 1nitialization as follows.

In the atorementioned example, an assumption 1s made
that the second laser beam 1rradiation 1s carried out under the
same conditions as the first irradiation, and the effects of the
second 1rradiation onto the same side portion, which has the
20 micron width, are examined.

As a result, after the second laser heating, the 20 micron
side portion tends to be excessively initialized (1.e.,
crystallized) and has a larger reflectivity compared to that of
the middle portion, thereby resulting 1n undesirable scatter
of tracking signals in the direction perpendicular to the disk
tracks.

Since the 20 micron side portion 1s quenched for the time
period before the second 1rradiation corresponding one disk
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rotation and 1ts retlectivity changes accordingly, the above
noted change 1n the 20 micron side portion after the second
laser heating may not be simply twice as much as that of
caused by the first irradiation. However, the results
described above are still true from practical point of optical
disk tracking.

This shortcoming of disk tracking such as described
above 1s obviated by decreasing a laser power 1rradiating the
side portions, which are 1rradiated twice as the aforemen-
tioned 20 micron side portions on the disk, compared to that
irradiating the middle portion, which 1s irradiated once as the
60 micron middle portion.

When a laser device 1s fabricated by the ordinary design
and manufacturing steps and then used for the mitialization,
energy distribution at side portions 1s generally found larger.
As a result, as shown FIG. 4B, a larger reflectivity 1s caused
in the 20 micron side portions, to thereby result 1n undesir-
able scatter of tracking signals 1n the direction perpendicular
to the disk tracks.

In contrast, when a laser device 1s fabricated by the design
specified according to the embodiment disclosed herein and
utilized 1n an optical system for the initialization, the dif-
ference in reflectivity can be decreased between the 20
micron side portions and the 60 microns middle portion. As
a result, dispersion of tracking signals can be decreased and
the error rate 1s thereby considerably decreased in subse-
quent writing and reading steps of the optical recording
medium, as seen in FIG. 4A.

The following example 1s provided further to illustrate a
preferred embodiment disclosed hereimn. This 1s mtended to
be illustrative but not to be limiting to the processes or
devices described herein.

EXAMPLE

On a 1.2 millimeter thick polycarbonate substrate having
pre-grooved guide tracks o1 0.5 micron width and 35 nanom-
cters depth, the following layers were formed 1n the order
recited with a sheet-type sputtering apparatus. These layers
were a first dielectric layer having a thickness ranging from
65 nanometers to 130 nanometers, a recording layer having
a thickness ranging from 15 nanometers to 35 nanometers,
a second dielectric layer having a thickness ranging from 15
nanometers to 45 nanometers, and a reflective/heat-
dissipating layer having a thickness ranging from 7 nanom-
eters to 180 nanometers.

Subsequently, a hard coat and an overcoat layer were
formed on the surface of the substrate with an ultraviolet
curing resin deposited by spin coating, each having a thick-
ness ranging from 2 microns to 6 microns and 7 microns to
15 microns, respectively. A phase-change optical disk was
thus fabricated.

The optical recording layer was primarily composed of
Ag, In, Sb and Te. For forming the first and second dielectric
layers, the material ZnS—S10, was used, and for the
reflective layer, an aluminum alloy was used.

Inttialization steps were subsequently carried out on the
optical disk fabricated as above. For the mitialization steps,
a semiconductor laser device was used, which was prepared
by polishing edge surfaces of at least one of 1ts active layer
and reflective layer, substantially perpendicular to the direc-
tion of the laser emission, according to the embodiment
disclosed herein.

The spatial energy distribution of the light beams emitted
from the semiconductor laser device was 1n the shape of an
clongated ellipse, as described earlier.
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The results from spatial energy distribution measurements
along the major axis of the distribution ellipse were as
shown 1n FIG. 5. Although the intensity appears to decrease
toward the right hand side of the above distribution, this 1s
caused by the characteristics of the apparatuses for the
present measurements, and a flat feature at the muiddle
portions of the distribution has been confirmed by separate
intensity measurements.

In addition, 1t was also found from the above distribution
measurement results that the width at half maximum 1s about
101 microns and that the average laser power 1n the side
edge region of the distribution having the width of 10% (i.e.,
either from 0% to 10% or from 90% to 100%) of the width
at half maximum, 1s from -5% to —10% of the average in the
region of the full width at half maximum of the distribution.

In a stmilar manner, initialization steps were carried out
using a background art semiconductor laser device without
polishing edge surfaces.

When the spatial energy distribution of the light beams
emitted from this semiconductor laser device was measured,
the results from the measurements along the major axis of
the distribution were obtained as shown in FIG. 6, and the
distribution was also found to have a width at half maximum
of about 98 microns. In addition, it was found that the
average laser power which was found 1n the side edge region
of the distribution having the width of 10% of the width at
half maximum, 1s from 0% to +13% of the average in the
range of the full width at half maximum of the distribution.

Another background art semiconductor laser device simi-
lar to one used just above was then cured by being energized
for 120 hours by 1ts maximum allowable electric power for
the blocking test. When the spatial energy distribution of the
light beams emitted from this semiconductor laser device
was subsequently measured, the results from the measure-
ments along the major axis of the distribution were as shown

in FIG. 7.

The above results indicate that an improvement has been
made by the curing, in that the distribution in both edge
regions 1s decreased as shown in FIG. 7, m spite of its
average laser power prior to the curing which was found 1n
the side edge region of the distribution having the width of
10% of the width at halt maximum, was from +3% to +10%
of the average 1 the region of the full width at half
maximum of the distribution.

When the distance of the laser device displacement (or
displacement step) 1s chosen to be less than 50 microns for
a laser device having the major axis length of beam distri-
bution of 100 microns, the entire disk portions are 1rradiated
at least twice. In this case, homogeneous disk quality can be
attained by the mitialization when 1t 1s carried out with
relatively low laser power. However, the throughput for the
50 microns displacement distance step 1s decreased to be
less than 65% of that for the 80 microns displacement step.

Therefore, a semiconductor laser device fabricated
according to the embodiment disclosed herein and an optical
system including the laser device are quite useful for optical
disk initialization, when a displacement step ranging from
50 microns to 100 microns 1s adopted for a laser device
having a major axis length of beam distribution of 100
microns.

As 1ndicated hereinabove, using the thus prepared semi-
conductor laser device, the spatial distribution of laser
power appropriate for disk initialization i1s obtained. In
addition, with the optical system incorporating the laser
device, a homogeneous crystallization and concomitant
reflectivity of the recording layer 1n the optical disk, espe-
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cially 1n the direction perpendicular to guide tracks, can be
achieved through 1itialization steps. Dispersion of tracking
signals can thereby be decreased, and the error rate 1s
considerably decreased during writing and reading steps for

the optical recording medium.

As a result, excellent characteristics of tracking signals
and outputted data signals after the disk imitialization can be
achieved 1n a reduced initialization time to thereby be able
to increase the production rate of optical disks by the method
and system disclosed herein.

This document claims priority and contains subject matter
related to Japanese Patent Application No. 10-367529, filed
with the Japanese Patent Office on Dec. 24, 1998, the entire
contents of which are hereby incorporated by reference.

Additional modifications to, and wvariations of, the
embodiments described above may be made without depart-
ing from the spirit and the scope of the embodiments
disclosed herein as defined 1n the appended claims.

What 1s claimed 1s:

1. A method of mitializing a phase-change optical infor-
mation recording medium, comprising the steps of:

providing a semiconductor laser device;

providing an optical system including said semiconductor
laser device configured to be utilized for mitializing
said phase-change optical information recording
medium; and

irradiating at least a part of said phase-change optical
information recording medium by means of light beams
emitted from said semiconductor laser device;

wherein,

in the spatial distribution of the semiconductor laser
power focused on said recording medium 1n the direc-
tion perpendicular to guide tracks, said semiconductor
laser device has an average /aser power 1n a first end
region with a first predetermined width, and a second
end region with a second predetermined width, of the
width at half maximum of the spatial distribution,
smaller than an average /aser power in the center
region of the full width at half maximum of the spatial
distribution.
2. The method of mitializing a phase-change optical
information recording medium according to claim 1,
wherein

said first predetermined width 1s at 0% to 10% of the

width at half maximum of the spatial distribution and

said second predetermined width 1s at 90% to 100% of

the width at half maximum of the spatial distribution.

3. The method of mitializing a phase-change optical

information recording medium according to claim 1,
wherein

said step of providing said semiconductor laser device
includes polishing edge surfaces of at least one of an
active layer and a retlective layer of said semiconductor
laser device, substantially perpendicular to the direc-
tion of the laser emission, such that [an] #ze average [of
the] laser power in at least one of the end regions of the
laser power distribution at 0% to 10% and 90% to
100% of the width at half maximum of the spatial
distribution is smaller than [an] #ke average [of] laser
power 1n the center region of the full width at half
maximum of the spatial distribution.

4. The method of mitializing a phase-change optical
information recording medium according to claim 1, further
comprising the step of:

providing at least one optical device 1 said optical

system, configured to attenuate the light beams emaitted
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from said semiconductor laser device such that [an] te
average [of the] laser power in at least one of the end

regions of the laser power distribution ranging at 0% to
10% and 90% to 100% of the width at half maximum

of the spatial distribution is smaller than [an] tke
average [of] laser power in the center region of the full
width at half maximum of the spatial distribution.
5. The method of initializing a phase-change optical
information recording medium according to claim 4,
wherein

said optical device 1s an optical filter.

6. The method of mitializing a phase-change optical
information recording medium according to claim 1,
wherein

said semiconductor laser device 1s cured by energizing for
at least about six hours with at least about 80% of a
maximum allowable electric power prior to said 1ni-

tializing said recording medium such that [an] tke

average [of the] laser power in at least one of the end

regions of the laser power distribution at 0% to 10%

and 90% to 100% of the width at half maximum of the

spatial distribution is obtained to be smaller than [an]

the average [of] laser power in the center region of the

full width at half maximum of the spatial distribution.

7. The method of initializing a phase-change optical

information recording medium according to claim 1,
wherein

a distance of the laser device displacement perpendicular
to the guide tracks per disk rotation 1s larger than one
half of; and smaller than, the width at halt maximum of
the spatial laser power distribution of said light beams
on said recording medium.

8. The method of initializing a phase-change optical

information recording medium according to claim 7,
wherein

said semiconductor laser device has laser emissions hav-

ing a width at half maximum of at least 80 microns of

the spatial power distribution on said recording

medium 1n the direction perpendicular to guide tracks.

9. A method of mitializing a phase-change optical infor-
mation recording medium comprising the steps of:

directing an energy beam at a phase-change optical infor-
mation recording medium;

causing relative motion between the beam and the
medium;

said relative motion causing the beam to 1rradiate succes-
sive bands of the medium that partly overlap; and

said beam having a power distribution and said overlap
being to a degree causing the irradiated areas of the
medium to receive substantially the same cumulative
energy irom the beam despite said overlap.

10. A method as in claim 9 1n which said energy beam 1s
a laser beam generated at a laser device.

11. A method as 1n claim 10 including the step of polishing
the laser device to achieve a laser beam power distribution
configured to achieve said substantially same cumulative
amount of energy despite said overlap.

12. A method as 1n claim 10 including the step of filtering
the laser beam prior to 1ts reaching the medium to achieve
a laser beam power distribution configured to achieve said
substantially same cumulative amount of energy despite said
overlap.

13. A method as 1n claim 10 including the step of curing
the laser device prior to mitializing the medium to alter the
power distribution of the laser beam to a distribution achiev-
ing said substantially same cumulative amount of energy
despite said overlap.
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14. An apparatus for initializing a phase-change optical

information rvecording medium, comprising:

a semiconductor laser device configured to irradiate the
phase-change optical information recovding medium
with a light beam to initialize the phase-change optical
information recording medium,

whevrein in the spatial distvibution of the semiconductor
laser power focused on said vecovding medium in the
dirvection perpendicular to guide tracks, said semicon-
ductor laser device has an average laser power in a
first end vegion with a first predetermined width, and a
second end region with a second predetermined width,
of the width at half maximum of the spatial distribution,
smaller than an average laser power in the center

12

region of the full width at half maximum of the spatial
distribution; and

wherein the semiconductor laser comprises at least one of
an active laver and a reflection laver, and wherein a
surface of the at least one of an active layer and an
reflection layer perpendicular to an emitting surface of

the semiconductor laser is polished
15. The apparatus according to claim 14, wherein the first

; predetermined width is at 0% to 10% of the width at half

maximum of the spatial distribution and the second prede-

termined width is at 90% to 100% of the width at half

maximum of the spatial distribution.
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