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(57) ABSTRACT 
An optical pickup apparatus having compatibility with a 
recodable compact disk (CD-R) and a digital video disk 
(DVD), which uses a wavelength of one of a first light beam 
and a Second light beam according to the recording medium 
to be used. In the optical pickup apparatus, laser light 
Sources emit a first light beam having a relatively shorter 
wavelength for the DVD and a second light beam having a 
longer wavelength for the CD-R, respectively. An objective 
lens has a predetermined focal length in accordance with the 
position of an information recording surface in the DVD. An 
optical path control unit controls the path of light beams So 
that the light beam emitted from one of the laser light 
Sources is directed to the objective lens and the light output 
from the objective lens is directed to the optical detection 
unit. A phase shift unit which is located between the optical 
path control unit and the objective lens, shifts the phase of 
the Second light proceeding from the optical path control 
unit to the objective lens, to thereby reduce the Size of a 
beam spot which is formed on a position of the information 
recording Surface in the CD-R. 
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OPTICAL PICKUP USING AN OPTICAL PHASE 
PLATE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to an optical pickup 
apparatus which can record information on and read infor 
mation from a digital video disk (DVD) and a recordable 
compact disk (CD-R), respectively. 
0002 Recoding media for recording and reading the 
information Such as using Video, audio or data, are a disk, a 
card, or a tape. Among them, the disk type is chiefly used. 
Recently, in the field of the optical disk apparatus, a laser 
disk (LD), a compact disk (CD) and a digital Video disk 
(DVD) have been developed. Such an optical disk includes 
a plastic or glass medium having a certain thickneSS along an 
axial direction to which light is incident, and a signal 
recording Surface on which information is recorded and 
located on the plastic or glass medium. 
0003. So far, a high-density optical disk system enlarges 
a numerical aperture of an objective lens in order to increase 
a recording density, and uses a short wavelength light Source 
of 635 nm or 650 nm. Accordingly, the high-density optical 
disk System can record or read Signals on or from a digital 
Video disk, and can also read Signals from a CD. However, 
to be compatible with a recent type of a CD, that is, a 
recordable CD (CD-R), light having a wavelength of 780 nm 
should be used, due to the recording characteristic of the 
CD-R recording medium. As a result, using the light beam 
wavelengths of 780 nm and 650 nm in a single optical 
pickup becomes very important for compatibility of the 
DVD and the CD-R. A conventional optical pickup which is 
compatible with the DVD and the CD-R will be described 
below with reference to FIG. 1. 

0004 FIG. 1 shows an optical pickup using two laser 
diodes as light sources for a DVD and a CD-R and a single 
objective lens. The FIG. 1 optical pickup uses laser light 
having a wavelength of 635 nm when reproducing a DVD, 
and uses laser light having a wavelength of 780 nm when 
recording and reproducing a CD-R. Light having the 635 nm 
wavelength emitted from a laser diode light Source 1 passes 
through a collimating lens 2 and a polarization beam splitter 
3 and then goes to an interference filter type prism 4. Light 
having the 780 nm wavelength emitted from a laser diode 
light Source 11 passes through a collimating lens 12, a beam 
Splitter 13 and a converging lens 14 and then goes to the 
prism 4, which converges the light having the 780 nm 
wavelength. An optical System having Such a structure is 
called a “finite optical system.” The prism 4 transmits the 
light beam having a wavelength of 635 nm reflected from the 
polarization beam splitter 3, and reflects the light beam 
converged by the converging lens 14. As a result, the light 
beam from the light Source 1 is incident to a quarter-wave 
plate 5 in the form of a parallel beam by the collimating lens 
2, while the light from the light source 11 is incident to the 
quarter-wave plate 5 in the form of a divergent beam by the 
convergent lens 14 and the prism 4. The light transmitting 
through the quarter-wave plate 5 is incident to an objective 
lens 7. 

0005. The light of the 635 nm wavelength emitted from 
the light source 1 is focussed by an objective lens 7 on a 
Signal recording Surface in a DVD 8 having a thickness of 
0.6 mm. Therefore, the light reflected from the signal 
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recording surface of the DVD 8 contains information 
recorded on the Signal recording Surface. The reflected light 
transmits through the polarization beam splitter 3, and is 
then incident to a light detector 10 for detecting optical 
information. 

0006 If the finite optical system described above is not 
used, when the 780 nm wavelength light emitted from the 
light Source 11 is focussed on a Signal recording Surface in 
the CD-R 9 having 1.2 mm thickness using the above 
described objective lens 7, Spherical aberration is generated 
due to a difference in thickness between the DVD 8 and the 
CD-R 9. In more detail, the spherical aberration is due to a 
fact that the distance between the Signal recording Surface of 
the CD-R 9 and the objective lens 7 is farther than that 
between the signal recording surface of the DVD 8 and the 
objective lens 7, along an optical axis. To reduce Such a 
Spherical aberration, a construction of a finite optical System 
including a convergent lens 14 is required. By using a 
variable aperture 6 to be described later with reference to 
FIG. 2, the 780 nm wavelength light forms an optimized 
beam spot on the signal recording surface of the CD-R 9. 
The 780 nm wavelength light reflected from the CD-R 9 is 
reflected by the prism 4 and then the beam splitter 13, so as 
to be detected in the light detector 15. 
0007. The variable aperture 6 of FIG. 1 has a thin film 
structure as shown in FIG. 2 which can selectively transmit 
the rays of the light incident to the region if not more than 
the numerical aperture (NA) of 0.6 which coincides with the 
diameter of the objective lens 7. That is, the variable 
aperture 6 is partitioned into two regions based on the NA of 
0.45 with respect to an optical axis. Among the two regions, 
a first region 1 transmits both 635 nm and 780 nm wave 
length light and a Second region 2 totally transmits the 635 
nm wavelength light and totally reflects the 780 nm wave 
length light. The region 1 has the numerical aperture of 0.45 
or below, and the region 2 is an outer region of the region 
1 and is made by coating a dielectric thin film. The region 
1 is comprised of a quartz (SiO2) thin film in order to remove 
any optical aberration generated by the dielectric thin film 
coated region 2. By using the variable aperture 6, the 780 nm 
wavelength light transmitting the region 1 having the 0.45 
NA or below forms a beam spot appropriate to the CD-R 9 
on the signal recording surface thereof. Thus, the FIG. 1 
optical pickup uses an optimum light Spot when a disk mode 
is changed from the DVD 8 to the CD-R 9. Accordingly, the 
FIG. 1 optical pickup is compatible for use with the CD-R. 
0008. However, the FIG. 1 optical pickup as described 
above should form a “finite optical system” with respect to 
the 780 nm wavelength light in order to remove any spheri 
cal aberration generated when changing a DVD compatibly 
with a CD-R. Also, due to the optical thin film, that is, the 
dielectric thin film, which is formed in the region 2 having 
the NA of 0.45 or above, an optical path difference between 
the light transmitting the region 1 having the NA of 0.45 or 
below and that transmitting the region 2 having the NA of 
0.45 or above, is generated. To eradicate this difference, it is 
necessary to form an optical thin film in the region 1. Due 
to this reason, a quartz coating is formed in the region 1 and 
a multi-layer thin film is formed in the region 2. However, 
Such a fabricating proceSS does not become only compli 
cated but also adjustment of the thickness of the thin film 
should be performed precisely in units of “um.” Thus, it has 
been difficult in mass-producing the optical pickup. 
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SUMMARY OF THE INVENTION 

0009. An object of the present invention is to provide an 
optical pickup apparatus which is compatible with a digital 
Video disk and a recordable compact disk by removing a 
Spherical aberration using a phase plate. 
0.010 To accomplish the above object of the present 
invention, there is provided an optical pickup apparatus for 
at least two optical recording media, which are different in 
distance from an optical pickup to information recording 
Surfaces and uses light beams of different wavelengths for 
recoding and reading information, the optical pickup appa 
ratus comprising: 

0011 a plurality of laser light sources for emitting a 
first light beam having a relatively shorter wave 
length and a Second light beam having a relatively 
longer wavelength, respectively; 

0012 an objective lens having a predetermined 
focal length in which the focal point of the objective 
lens according to the first light beam coincides with 
the position of the information recording Surface in 
a first optical recording medium having the informa 
tion recording Surface closer to the objective lens, 

0013 optical detection means; 
0014) means for controlling an optical path so that 
the light beam emitted from the laser light Sources is 
directed to the objective lens and the light output 
from the objective lens is directed to the optical 
detection means, and 

0015 phase shift means, coupled between the opti 
cal path control means and the objective lens, for 
shifting the phase of the Second light beam proceed 
ing from the optical path control means to the 
objective lens, thereby reducing the Size of a beam 
Spot which is formed on the position of information 
recording Surface in the Second optical recording 
medium having the information recording Surface 
farther from the objective lens by the second light 
beam focussed by the objective lens, 

0016 wherein a wavelength of one of the first light 
and Second light beams is used according to the 
optical recording medium used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.017. The preferred embodiments are described with 
reference to the drawings wherein: 
0.018 FIG. 1 is a view of an conventional optical pickup 
using two laser diodes as light Sources for a digital Video 
disk (DVD) and a recordable compact disk (CD-R) and a 
Single objective lens, 

0.019 FIG. 2 is a view for explaining a variable aperture 
shown in FIG. 1; 

0020 FIG. 3 is a view showing an optical system of an 
optical pickup according to a preferred embodiment of the 
present invention; 
0021 FIG. 4 shows a phase plate unit and an annular 
shield objective lens shown in FIG. 3; 
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0022 FIG. 5 is a view showing an optical system of an 
optical pickup according to another preferred embodiment 
of the present invention; 
0023 FIG. 6 shows an annular shield objective lens 
having a phase plate function as shown in FIG. 5; 
0024 FIGS. 7A and 7B are views showing the combined 
Structure of a phase plate and a variable aperture according 
to the present invention; 
0025 FIG. 8 is a graphical diagram showing reduction 
effect of a spot size and a side lobe according to the present 
invention; 
0026 FIG. 9 is a graphical diagram showing character 
istics of a focus Servo Signal during reproduction of a CD-R 
disk, 
0027 FIG. 10 is a graphical diagram showing phase 
variation of the light according to the depth of the groove on 
the phase plate; and 
0028 FIG. 11 is a graphical diagram showing variation 
of diffraction efficiency of zero-order diffracted light corre 
sponding to the groove depth of the variable aperture 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0029 Preferred embodiments of the present invention 
will be described below in more detail with reference to the 
accompanying drawings. 
0030 FIG. 3 shows an optical system of an optical 
pickup according to a preferred embodiment of the present 
invention. Referring to FIG. 3, when a laser diode light 
Source 31 operates, the 650 nm wavelength light emitted in 
the divergent form from the light Source 31 is Sequentially 
reflected and transmitted by a first polarization beam splitter 
32 and a second polarization beam splitter 33. The light 
transmitted by the second polarization beam splitter 33 is 
incident to a collimating lens 34. When a laser diode light 
Source 40 operates, the 780 nm wavelength light emitted in 
the divergent form from the light source 40 is reflected by 
the Second polarization beam Splitter 33 and then, is incident 
to the collimating lens 34. The collimating lens 34 colli 
mates the light beam incident from the Second polarization 
beam Splitter 33 to be parallel to an optical axis perpendicu 
lar to the surface of a variable aperture 35, and the colli 
mated light is Selectively transmitted by wavelength by the 
variable aperture 35. 
0031 Referring to FIGS. 7A and 7B, the variable aper 
ture 35 has a region 3 for transmitting both the 780 nm 
wavelength light and the 650 nm wavelength light and a 
region 4 for transmitting only the 650 nm wavelength light. 
The region 4 has a hologram Structure. The hologram 
Structure includes a diffraction grating portion whose dif 
fraction efficiency is maximized with respect to the 780 nm 
wavelength light having a diffraction order of non-Zero and 
whose diffraction efficiency is 100% with respect to the 650 
nm wavelength light having the diffraction order of Zero. 
Therefore, the 650 nm wavelength light can be transmitted 
without diffraction by the hologram structure. Referring to 
FIG. 11 showing the diffraction efficiency of zero-order 
diffracted light corresponding to the groove depth of the 
diffraction grating portion, when the groove depth is 3.8 um, 
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the 650 nm wavelength light has the diffraction efficiency of 
100% as shown in a solid line overlapped with the symbol 
“++”, and the 780 nm wavelength light has the diffraction 
efficiency of 0% as shown in a solid line overlapped with a 
circle. Therefore, the region 4 of the variable aperture 35 is 
designed with the diffraction grating portion having a groove 
depth of 3.8 um. In this embodiment, a NA of 0.5 is used for 
partitioning the regions 3 and 4. Therefore, the region 3 is 
the portion having a NA of 0.5 or below, and the region 4 is 
a portion having a NA more than 0.5. Thus, according to the 
embodiment of the present invention, the light beam trans 
mitting the portion having a NA not more than 0.6 coincid 
ing with the diameter of the objective lens 37 is selectively 
transmitted in the regions 3 and 4 of the variable aperture 35 
according to the wavelengths. The variable aperture shown 
in FIG. 7B which is constructed with a hologram pattern of 
an asymmetric shape, eradicates a feedback noise produced 
by the light proceeding to an optical detection portion. 
0.032 The light beam transmitting the variable aperture 
35 transmits through a phase plate 36 (to be described later 
with reference to FIG. 4), and then is incident to an annular 
shielding objective lens 37. The objective lens 37 according 
to the present invention is designed to be focussed on an 
information recording surface of the DVD 8. If the phase 
plate 36 of the present invention is not used, the size of the 
light Spot formed in the information recording Surface of the 
CD-R 9 becomes 1.8 um or above when changing the disk 
currently in use from the DVD 8 to the CD-R 9. However, 
Since the conventional Size of the light spot which is used in 
the CD-R 9 is generally 1.4 tim, information cannot be 
recorded on or read from the CD-R 9 via a light spot having 
a size of 1.8 lim. Therefore, the present invention uses the 
phase plate 36 in order to reduce the size of the light Spot So 
that information can be recorded or read on or from the 
CD-R 9. 

0033. The phase plate 36 is, as shown in FIG. 3, posi 
tioned between the variable aperture 35 and the objective 
lens 37. The phase plate 36 includes an annular groove 361 
(see FIG. 4) which is concave inwards from the surface 
closer to the variable aperture 35 and has a predetermined 
width and depth. The annular groove 361 is manufactured by 
injection molding or conventional molding using an etch or 
metal mold, in which the depth D is determined by the 
following equations (1) and (2). 

0034. Here, m is an integer, n' and n denote a refractive 
index at wavelength 2' (650 nm) and . (780 nm), respec 
tively. In the above equations (1) and (2), if m'=3 and m=2, 
the depth D of the annular groove 361 becomes about 3.9 
lum. The phase plate 36 having the annular groove 361 of the 
depth D phase-shifts the 780 nm wavelength light by 180 
and phase-shifts the 650 nm wavelength light by 360 when 
the two wavelengths proceed to the objective lens 37 from 
the variable aperture 35. FIG. 10 is a graphical diagram 
showing phase variation of the two wavelengths according 
to the depth D of the annular groove 361 on the phase plate 
36, in which a solid line represents the phase variation with 
respect to the 650 nm wavelength light, and a dotted line 
represents that with respect to the 780 nm wavelength light. 
When D is 3.9 um, the 780 nm wavelength light has the 
phase of 180 and the 650 nm light has the phase of 360. 
0.035 Thus, the 780 nm wavelength light which is phase 
shifted by 180 has a substantially Super-resolution effect 
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and passes through an aperture compared with the case when 
the phase plate 36 is not used. By using the phase plate 36, 
the size of the light Spot formed on the information recording 
surface in the CD-R 9 is reduced to a degree such that 
information can be recorded or read on or from the CD-R 9, 
to thereby remove any Spherical aberration. 
0036) The phase plate 36 can be modified into a protru 
Sion form having a predetermined width and height protrud 
ing outwards from the Surface closer to the variable aperture 
35. Since Such a modification is apparent to one having an 
ordinary skill in the art who knows the function of the phase 
plate, the detailed description thereof will be omitted. 
0037. The objective lens 37, to which the light transmit 
ting the phase plate 36 is incident, includes an annular 
shielding portion 371 as shown in FIG. 4. The annular 
shielding portion 371 shields part of the light transmitting 
the region 3. Thus, the Spherical aberration due to the 
changing of the DVD 8 to the CD-R 9 is reduced, and the 
Sensitivity of the focus error Signal in the focus Servo System 
(not shown) is increased. 
0038. The light beam reflected from the information 
recording surface of the DVD 8 or CD-R 9 proceeds to a 
light detection lens 38 from the objective lens 37, and is 
focussed in the light detector 39 by the light detection lens 
38. Thus, the FIG. 3 apparatus can record or read informa 
tion on or from both the DVD 8 and CD-R 9. 

0039 FIG. 6 shows an objective lens 47 which is con 
Structed by combining a phase plate 36 and an objective lens 
37 of FIG. 3 into a single unit. FIG. 5 shows an optical 
System of an optical pickup having Such an objective lens 
47. The FIG. 6 objective lens 47 includes an annular groove 
471 which is concave inwards from the Surface closer to the 
variable aperture 35 and has a predetermined width and 
depth. The objective lens 47, which is engraved with such an 
annular groove 471, phase-shifts the 780 nm wavelength 
light by 180 as in the phase plate 36 and phase-shifts the 
650 nm wavelength light by 360. Thus, among the 780 nm 
wavelength light incident to the objective lens 47 from the 
variable aperture 35, the light beam diffracted by the annular 
groove 471 serves to decrease the spherical aberration with 
respect to the CD-R 9. The annular groove 471 removes the 
spherical aberration when the DVD 8 is exchanged with the 
CD-R 9. Accordingly, a beam spot of a small size is formed 
on the information recording Surface So that information can 
be recorded or read on or from the CD-R 9 with respect to 
the 780 nm wavelength light. The FIG. 5 optical pickup 
includes a single unit 49 combining a light source 491 with 
a light detector 493 for the 780 nm wavelength light, in 
addition to a light Source 31, a light detection lens 51 and a 
light detector 53 for the 650 nm wavelength light. The FIG. 
5 optical pickup further includes a hologram type beam 
splitter 48 for the light output from the light source 491 of 
the unit 49 and the light incident to the light detector 493. 
Since the construction and operation of the FIG. 5 apparatus 
is apparent to a perSon Skilled in the art who can fully 
understand the FIG. 3 apparatus through the above-de 
scribed explanation, the detailed description thereof will be 
omitted. 

0040. The annular groove 471 formed in objective lens 
47 as shown in FIG. 6 can be modified into a protrusion 
form which protrudes outwards from the surface of the 
objective lens 47 and has a predetermined width and depth. 

0041 FIGS. 7A and 7B are views showing a single 
Structure combining a phase plate with a variable aperture 
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according to the present invention. Referring to FIGS. 7A 
and 7B, a phase variation region contained in the region 
having a NA of 0.5 or below has a ring-shaped Structure. 
Since the phase variation region performs the same function 
as that of the phase plate 36, the detailed description thereof 
will be omitted. 

0.042 FIG. 8 is a graphical diagram showing a reduction 
efficiency of a spot size and a side lobe. In FIG. 8, a curve 
(a) indicates when a conventional optical pickup optimized 
for a DVD is used for a CD-R, in which the spot size formed 
in the information recording surface of the CD-R is 1.53 um. 
A curve (b) indicates when an optical pickup apparatus 
according to the present invention is used, in which the Spot 
Size is 1.33 um. A curve (c) indicates when an conventional 
optical pickup is used for a CD-R, in which the Spot Size is 
1.41 um. It can be seen from FIG. 8 that the optical pickup 
apparatus according to the present invention reduces the size 
of the spot by about 8% compared with the conventional 
optical pickup. Also, as the size of the Side-lobe is Smaller 
at the time of the disk recording and reproduction, it can be 
Seen that an amount of light in the peripheral portion of the 
Spot which is called a Side lobe, is reduced with respect to 
an optical pickup having a desirable optical characteristic. 
FIG. 9 shows that the optical pickup apparatus according to 
the present invention has an excellent characteristic with 
respect to a focus Servo Signal during reproduction of the 
CD-R, when the optical pickup apparatus detects an optical 
Signal in the astigmatism manner, as shown by a relatively 
lower graph. 
0043. The above-described embodiments have been 
described with the structure including a variable aperture, a 
phase plate and an annular shield objective lens. However, 
using only a phase plate, the Spherical aberration due to a 
disk exchange is reduced and an optical Spot appropriate for 
the CD-R can be formed on the information recording 
Surface. 

0044) The above-described embodiments have been 
described in connection with a infinite optical System which 
is made by the collimating lens 34. However, the present 
invention can be applied to a finite optical System which has 
no collimating lens located between a beam divider and an 
objective lens, as is apparent to one skilled in the art. 
0.045. As described above, the optical pickup apparatus 
according to the present invention uses a phase plate. 
Accordingly, the present invention can provide an optical 
pickup which is used compatibly with a DVD and a CD-R 
with a single objective lens, without using a conventional 
optical apparatus which creates a problem in a manufactur 
ing process. 
0.046 While only certain embodiments of the invention 
have been Specifically described herein, it will apparent that 
numerous modifications may be made thereto without 
departing from the Spirit and Scope of the invention. 
What is claimed is: 

1. An optical pickup apparatus for at least two optical 
recording media, which are different in distance from an 
optical pickup to an information recording Surface and using 
light beams having different wavelengths for recording and 
reading information, the optical pickup apparatus compris 
Ing: 

a plurality of laser light Sources for emitting a first light 
beam having a relatively shorter wavelength and a 
Second light beam having a relatively longer wave 
length, respectively; 
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an objective lens having a predetermined focal length, in 
which a focal point of Said objective lens according to 
the first light beam coincides with a position on the 
information recording Surface in a first optical record 
ing medium wherein the information recording Surface 
is closer to Said objective lens; 

means for optical detection; 
means for controlling an optical path So that at least one 

of the first and second light beams emitted from one of 
the laser light Sources is directed to Said objective lens 
and light output from Said objective lens is directed to 
Said optical detection means, and 

means for phase shifting, located between Said optical 
path control means and Said objective lens, for shifting 
the phase of the Second light beam proceeding from 
Said optical path control means to Said objective lens, 
thereby reducing a size of a beam Spot which is formed 
on the position of the information recording Surface in 
the Second optical recording medium having the infor 
mation recording Surface which is positioned farther 
from said objective lens by the second light beam 
focussed with Said objective lens, 

wherein the wavelength of one of the first and Second light 
beams is chosen according to the optical recording 
medium to be used. 

2. The optical pickup apparatus according to claim 1, 
wherein Said phase shift means is a phase plate including 
two regions which have different thicknesses from a Surface 
of Said phase plate which is disposed relatively farther from 
Said optical path control means. 

3. The optical pickup apparatus according to claim 2, 
wherein Said two regions include a region having a thin 
thickness of Said phase plate is a portion for Shifting the 
phase of the Second light beam, and includes a groove, 
having a predetermined width and depth which is concave 
inwards from the Surface of Said phase plate relatively closer 
to Said optical path control means. 

4. The optical pickup apparatus according to claim 3, 
wherein Said region having Said thin thickneSS has a shape 
of concentric circles with respect to an optical axis of Said 
objective lens. 

5. The optical pickup apparatus according to claim 3, 
wherein Said groove has an optical depth for phase-shifting 
the first light by a degree of 360 and phase-shifting the 
second light by a degree of 180. 

6. The optical pickup apparatus according to claim 2, 
wherein a region having a thick thickness of Said phase plate 
is a portion for shifting the phase of the Second light beam, 
and includes a protrusion having a predetermined width and 
height which is protruded outwards from the surface of said 
phase plate relatively closer to Said optical path control 
CS. 

7. The optical pickup apparatus according to claim 6, 
wherein Said region of thick thickneSS has a shape of 
concentric circles with respect to an optical axis of Said 
objective lens. 

8. The optical pickup apparatus according to claim 6, 
wherein Said protrusion has an optical height for phase 
shifting the first light beam by a degree of 360 and phase 
shifting the second light beam by a degree of 180. 

9. The optical pickup apparatus according to claim 2, 
wherein Said phase plate is fabricated by one of etching, 
injection and molding operations. 
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10. The optical pickup apparatus according to claim 1, 
wherein Said phase shift means is fabricated by etching a 
groove having a predetermined width and depth, which is 
concave inwards from the Surface of Said objective lens 
relatively closer to Said optical path control means. 

11. The optical pickup apparatus according to claim 1, 
wherein Said phase shift means has a shape of a protrusion 
having a predetermined width and height, which is pro 
truded outwards from the Surface of Said phase plate rela 
tively closer to Said optical path control means. 

12. The optical pickup apparatus according to claim 1, 
wherein Said phase shift means has a same curvature as that 
of Said objective lens and is to be coupled with a Surface of 
Said objective lens which is relatively closer to Said optical 
path control means. 

13. The optical pickup apparatus according to claim 1, 
wherein Said objective lens has a Small size of Structure, in 
which one of the first and Second light beams is appropri 
ately Selected and other components are consistently used 
whenever one optical recording medium is changed to the 
other optical recording medium. 

14. The optical pickup apparatus according to claim 1, 
wherein one of Said laser light Sources and Said optical 
detection means are integrated as a Single unit. 

15. The optical pickup apparatus according to claim 1, 
further comprising means for varying an aperture which is 
located between Said optical path control means and Said 
phase shift means, having a first region for transmitting both 
of the first and Second light beams entered from Said optical 
path control means and a Second region for transmitting only 
the second light beam entered therefrom, wherein the first 
and the Second regions have a same optical axis as that of 
Said objective lens. 

16. The optical pickup apparatus according to claim 15, 
wherein the Second region of Said variable aperture means 
includes a diffraction grating pattern. 

17. The optical pickup apparatus according to claim 15, 
wherein Said phase shift means and Said variable aperture 
means are constructed as a single unit in which said phase 
shift means is formed within the first region of said variable 
aperture means. 

18. The optical pickup apparatus according to claim 15, 
wherein Said objective lens comprises at least one annular 
Shielding portion for Shielding a part of light which is 
transmitted via the first region. 

19. The optical pickup apparatus according to claim 18, 
wherein Said phase shift means and Said variable aperture 
means are constructed as a single unit in which said phase 
shift means is formed within the first region of said variable 
aperture means. 

20. An optical pickup apparatus for at least two optical 
recording media, which are different in distance from an 
optical pickup to an information recording Surface and using 
light beams having different wavelengths for recoding and 
reading information, the optical pickup apparatus compris 
Ing: 

a plurality of laser light Sources for emitting a first light 
beam having a relatively shorter wavelength and a 
Second light beam having a relatively longer wave 
length, respectively; 

an objective lens having a predetermined focal length, in 
which a focal point of Said objective lens according to 
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the first light beam coincides with a position on the 
information recording Surface in a first optical record 
ing medium wherein the information recording Surface 
is closer to Said objective lens; 

means for optical detection; 
means for controlling an optical path So that at least one 

of the first and second light beams emitted from one of 
the laser light Sources is directed to Said objective lens 
and light output from Said objective lens is directed to 
Said optical detection means, and 

means for varying the aperture, located between Said 
optical path control means and Said objective lens, 
having a first region for transmitting both of the first 
and Second light beams entered from Said optical path 
control means, and a Second region for transmitting 
only the Second light beam entered therefrom, wherein 
the first and the Second regions have a same optical axis 
as that of Said objective lens, and 

wherein the wavelength of one of the first and Second light 
beams is chosen according to the optical recording 
medium to be used. 

21. The optical pickup apparatus according to claim 20, 
wherein the Second region of Said variable aperture means 
includes a diffraction grating pattern. 

22. The optical pickup apparatus according to claim 20, 
wherein Said objective lens comprises at least one annular 
Shielding portion for Shielding a part of light which is 
transmitted via the first region. 

23. The optical pickup apparatus according to claim 22, 
further comprising means for phase shifting, located 
between Said variable aperture means and Said objective 
lens, for shifting a phase of the Second light beam proceed 
ing from Said variable aperture means to Said objective lens, 
thereby reducing a size of a beam spot which is formed on 
a position of the information recording Surface in the Second 
optical recording medium having the information recording 
Surface which is positioned farther from Said objective lens 
by the Second light beam focussed with Said objective lens. 

24. The optical pickup apparatus according to claim 23, 
wherein Said phase shift means and Said variable aperture 
means are constructed as a single unit in which said phase 
shift means is formed within the first region of said variable 
aperture means. 

25. The optical pickup apparatus according to claim 3, 
wherein the depth of said groove is determined by the 
equations: 

and 
2Ind/W-2JId/W=(2m+1)7, 

wherein m is an integer, and n' and n denote a refractive 
indeX at wavelength ), and 2, respectively. 

26. The optical pickup apparatus according to claim 10, 
wherein the depth of said groove is determined by the 
equations: 

2In'd/W-2JId/W'-(2m)7, 

wherein m is an integer, and n' and n denote a refractive 
indeX at wavelength ), and 2, respectively. 
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