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OPTICAL PICKUP

Background of the Invention

The present invention relates to an optical pickup, and more particularly, to
an optical pickup capable of compatibly adopting disk-type recording media of
different formats.

An optical pickup to be adopted in a digital video disk player (DVDP) which
can record and reproduce information at a high density should be capable of
recording and reproducing on not only a digital video disk (DVD) but also a CD
family recording medium such as a compact disk (CD), CD-R (recordable), CD-I,
CD-G, etc., in order to achieve compatibility. K

However, while the standardized thickness of the existing CD family i3
1.2mm, the standardized thickness of the DVD is 0.6mm due to an allowable error of
the disk inclination, the numerical aperture of an objective lens, etc. Thus, when an
optical pickup for a DVD records and reproduces information recorded on a CD,
spherical aberrations are generated due to a difference in thickness. A sufficient
" light intensity required for recording an information signal may not be obtained due
to the spherical aberrations, or deterioration of a signal during reproduction may
occur.

Also, optical sources for reproducing a DVD and a CD have different
wavelengths, wherein the wavelength of the existing reproduction optical source for

a CD is approximately 780nm and that for a DVD is approximately 650nm.



A conventional compatible optical pickup capable of recording and
reproducing information on disks having different formats as described above
includes a single optical source for emitting light having a short wavelength of
about 650nm, suitable for the DVD format, and has an improved structure which
can compensate for differences in the thickness of disks adopted so that disks of
different formats may be interchangeably used in an apparatus adopting such a
compatible optical pickup. In this case, deterioration in the intensity of about 5% is
generated as compared to an optical pickup adopting an optical source for emitting
a 780nm-wavelength light, but since it is within the allowable error range for
reproduction, such a problem is not serious.

However, when the CD-R as one of the CD .family is adopted, a difference in
" sensitivity is generated when an optical source for emitting 650nm wavelength light
is used as compared to when an optical source for e1.11itting 780nm wavelength light
is used. That is, since the CD-R has an organic dye film recording layer, the
difference in reflectivity is significant depending on the wavelength of light, as
shown in FIG. 1. Thus, when light having a wavelength of about 650nm is used, the
reflectivity is degraded to less than 10%, which makes signal reproduction
impossible.

To overcome the above problem, as shown in FIG. 2, a conventional
compatible optical pickup having a first optical source 21 for emitting a 635nm
wavelength light and a second optical source 31 for emitting a 780nm wavelength
light has been devised. The first optical source 21 is for a relatively thin disk 10a

such as the DVD, and the second optical source 31 is for a relatively thick disk 10b



disk 10 and passes the light reflected by the disk 10 therethrough.

Since the light emitted from the first optical source 21 has a larger diameter
than the diffracted pattern formed on the center of the hologram 13, it becomes light
which is not diffracted even after it is passed through the hologram 13, that is, 0-
order diffracted light, and is focused on a relatively thin disk 10a. On the other
hand, the light emitted from the second optical source 31 is diffracted into a +1-
order light by a diffracted pattefn while it is passed through the hoiogram 13 and
focused on the relatively thick disk 10b.

The compatible optical pickup can utilize the CD-R as a recording medium by
employing two optical sources. However, the hologram on which the diffracted
pattern is formed is included so that the assembly and the optical arrangement are
difficult. Also, since an optical detector is used, precise arrangement of optical axes

emitted from two optical sources is needed.

Summary of the Invention

To overcome the above problems, it is an object of the present invention to
provide a simple-structured compatible optical pickup capable of compatibly
adopting disks of different formats.

To accomplish the above object, there is provided a compatible optical pickup
comprising: a first optical source for emitting light having a predetermined
wavelength; a second optical source for emitting light having a wavelength different |
from that of light emitted from the first optical source; an objective lens fo;' focusing
light emitted from respective the first and second optical sources on a recording
medium; light path changing means disposed on a light path between the first and

second optical sources, and the objective lens for changing the traveling path of



incident light; a first optical detector for receiving light emitted from the first optical
source and incident via the recording medium and the light path changing means;
and a second optical detector for receiving light emitted from the second optical
source and incident via the recording medium and the light path changing means.

The light path changing means comprises: a first beam spiltter disposed on a
light path between the first optical source and the objective lens, for reflecting light
emitted from the first optical source toward the recording medium and passing light
reflected by the recording medium toward the first optical detector; a second beam
spiltter disposed on a light path between the first beam spiltter and the objective
lens, for reflecting light emitted from the second optical source toward the recording
medium and passing light reflected by said recording medium; and a third beam
spiltter disposed on a light path between the first and second beam splitters, for
reflecting light .emitted from the second optical source, reflected by the recording
medium, and passéd through the second beam spiltter toward the second optical
detector.

According to another aspect of the present invention, the light path changing
means comprises: a first beam spiltter diéposed on a light path between the first
optical source and the objective lens, for reflecting light emitted from the first optical
soufce to the recording medium and passing light reflected by the recording
medium toward the first optical detector; a second beam spiltter disposed on a light
path between the first beam spiltter and the objective lens, for reflecting light
emitted from the second optical source to the recording medium and passing light
reflected by the recording medium; and a third beam spiltter disposed on a light
path between the objective lens and the second beam spiltter, for passing lights

emitted from the first and second optical sources to the recording medium, passing



light emitted from the first optical source and reflected by the recording medium,
and reflecting light emitted from the optical source and reflected by the recording
medium to the second optical detector. .

According to still another aspect of the present ihvention, the light path
changing means comprises: a first beam spiltter disposed on a light path between
the first optical source and the objective lens, for passing light emitted from the first
optical source to the recording medium and reflecting light reflected by the
recording medium to the first optical detector; a second beam spiltter disposed on a
light path between the second optical source and the objective lens, for reflecting
light emitted from the second optical source and passing light reflected by the
recording medium toward the second optical detector; and a third beam spiltter
disposed on a light path between the first beam spiltter and the objective lens, for
reflecting light emitted from the second optical source and reflected by the second
beam spiltter to the recording medium and reflecting light reflected by the
recording medium to the second beam spiltter.

According to still another aspect of the present invention, the first optical
source and the first optical detector are installed adjacent to each other to constitute

a first module.

Brief Description of the Drawings

The above object and advantages of the present invention will become more
apparent by describing in detail a preferred embodiment thereof with reference to
the attached drawings in which: |

FIG. 1 is a graph showing the reflectivity according to the wavelength of an

optical source when a CD-R is employed as a recording medium;



FIG. 2 is a schematic diagram showing the optical arrangement of a
conventional compatible optical pickup;

FIG. 3 is a schematic diagram showing the optical arrangement of a
compatible optical pickup according to a first embodiment of the present invention;

FIG. 4 is a schematic diagram showing the optical arrangement of a
compatible optical pickup according to a second embodiment of the present
invention;

FIG. 5 is a schematic diagram showing the -opﬁcal arrangement of a
compatible optical pickup according to a third embodiment of the present invention;

FIG. 6 is a schematic diagram showing the optical arrangement of a
compatible optical pickup according to a fourth embodiment of the present
invention; and

FIG. 7 is a schematic sectior;al.view of an embodiment of a first module

adopted in FIG. 6.

Detailed Description of the Invention

As shown in FIG. 3, a compatible optical pickup according to a first
embodiment of the present invention includes first and second optical sources 51
and 61 for producing and emitting laser light, first, second and third beam splitters
53, 63 and 65 as a light path changing means disposed on the path of light for
changing the traveling path of incident light, an objective lens 41 for focusing light
emitted frﬁm the optical sources 51 and 61 on a recording medium 10, and first and
second optical detectors 57 and 69 for receiving light reflected by the recording
medium 10 and detecting an information signal and an error signal.

The first optical source 51 produces and emits light of about 650nm which can



record and reproduce information on a relatively thin disk 10a such as a DVD, a
DVD-ROM, etc. The second optical source 61 produces and emits light of about
780nm which can record and reproduce information on a relatively thick disk 10b
such as a disk of the CD family, particularly, a CD-R.

The first and second optical sources 51 and 61 are disposed on different light
paths, and one of which is selectively driven according to the kind of recording
medium 10. Here, the driving mechanism of the first and second optical sources 51
and 61 is a manual method where a user selects an optical source suitable for the
kind of the adopted recording medium 10 or an automatic method where an optical
source is selected by a separate aetector (not shown) for detecting the kind of the
recording medium 10 loaded in the player. Since the above-described driving
mechanisms are widely known, a detailed description thereof will be omitted.

The objective lens 41 focuses light emitted from the first and second optical
sources 51 and 61 to form an optical spot on the recording medium 10. The objective
lens 41 is driven by an actuator (not shown) which is driven depending on a focus
error signal and a track error signal.

The first and second optical detectors 57 and 69 each receives light which is
respectively emitted from the first and second optical sources 51 and 61 and incident
via the recording medium 10 and the first, second and third beam splitters 53, 63
and 65. The first and second optical detectors 57 and 69 include at least two plates
(not shown) for receiving incident light and generating electrical signals
corresponding to the light amount. The electrical signals output from the first and
second optical detectors 57 and 69 are differentially and/or summingly amplified
and utilized to detect the information signal, the tracking error signal and the

focusing error signal.



The first beam spiltter 53 is disposed on a light path between the first optical
source 51 and the objective lens 41, and reflects light emitted from the first optical
source 51 toward the recording medium 10 and passes light reflected by the
recording medium 10 toward the first optical detector 57. The first beam spiltter 53
passes a portion of the incident light at a predetermined ratio and reﬁects the
remainder. It is preferable that the first beam spiltter 53 is flat as shown in the
drawing, however it may have a cubic shape which is obtained by combining two
triangles. Here, the arrangement of the first optical source and the first optical
detector can be regulated in conformity with the cubic-type structure.

The ;econd beam spiltter 63 is disposed on a light path between the first
beam spiltter 53 and the objective lens 41, and reflects light emitted from the second
optical source 61 on the recording medium 10 and passes light reflected by the
recording medium 10 therethrough. |

Also, the third beam spiltter 65 is disposed on a light path between the first
and second beam splitters 53 and 63, and changes the traveling path of light so that
light passed through the second beam spiltter 63 after it is emitted from the second
optical source 61 and reflected by the recording medium 10 travels toward to the
second optical detector 69. Each of the first, second and third beam splitters 53, 63
and 65 can be coated so that light in a predetermined wavelength area may be
selectively passed therethrough or reflected thereby.

Here, the second and third beam splitters 63 and 65 can be flat or cubic. In
the case that the second and th-ird beam splitters 63 and 65 are flat, astigmatism due
to the inclination of the two beam splitters 63 and 65 should not occur when light
emitted from the first optical source 51 is passed therethrough. Accordingly, as

shown, the second and third beam splitters 63 and 65 are inclined in opposite



directions so that they can offset the astigmatism of each other. Preferably, there is a
difference of 90° in inclination between the second and third beam splitters 63 and
65.

A collimating lens 45 can be further included on a light path between the
objective lens 41 and the second beam spiltter 63. Since the first optical source 51 is
placed on the focus of the collirﬁating lens 45, light emitted from the first optical
source and passed through the collimating lens 45 becomes parallel. On the other
hand, since the second optical source is disposed at a position departing from the
focus of the collimating lens 45, i.e., a shorter position than the focal distance, light
(A) emitted from the second optical source 61 and passed through the collimating
lens 45 is diverged as light almost similar to the parallel light. As described above,
divergence of the light from the second optical source 61 by the collimating lens 45
is for preventing generation of spherical aberrations according to a difference in
thickness between the recording medium 10 and the wavelength of an optical source
which is used when the objective lens 41 is manufactured for a relatively thin disk
10a.

The light, which is emitted from the first optical source 51 and passed
through the collimating lens 45 énd the objective lens 41, is focused on a relatively
thin recording medium 10a. The light, which is emitted from the second optical
source 61 and passed through the collimating lens 45 anci the objective lens 41, is
focused on a relatively thick recording medium 10b.

Furthermore, a first sensor lens 55 can be further comprised on a light path
between the first beam spiltter 53 and the first optical detector 57 so that the focus of
light incident on the first of)ﬁcal detector 57 can be controlled. The first sensor lens

55 facilitates the optical arrangement of the first optical detector 57. Also, the
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curvature of the first sensor lens 55 is controlled so that the horizontal-direction
focal position of light passed through the first sensor lens 55 may be different from
the vertical-direction focal position thereof, which causes astigmatism. Accordingly,
the first optical detector 57 can detect the focus error signal in an astigmatism
manner. |

A second sensor lens 67 can be further comprised on a light path between the
third beam spiltter 65 and the second optical detector 69. The configuration and
function of the second sensor lens 67 are substantially the same as those of the first
sensor lens 55.

A compatible optical pickup according to a second embodiment of the
present invention is shown in FIG. 4. Here, reference numerals that are the same as
those of FIG. 3 represent the same elements. Referring to FIG. 4, a second beam
spiltter 163 is disposed on a light path between the first beam spiltter 53 and th.e )
objective lens 41, and reflects the light emitted from the second optical source 61
toward the recording medium 10 and passes light incident from the recording
medium 10 therethrough.

A third beam spiltter 165 is disposed on a light path between the objective
lens 41 and the second beam spiltter 163, and passes light incident from the first and
second optical sources 51 and 61 therethrough and reflects the light emitted from the
second op'tical source 61 and reflected by the recording medium 10 toward the
second optical detector 69.

Here, it is preferable that the second and third be.;:lm splitters 163 and 165 are
cubic as shown in FIG. 4 so that the shape of light emitted from the second optical
source 61 may not be deformed by astigmatism.

A compatible optical pickup according to a third embodiment of the present
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invention is shown in FIG. 5. Here, like reference numerals represent the same
elements. According to the characteristics of the present embodiment, a third beam
spiltter 65 is disposed on a light path between the first beam spiltter 53 and the
objective lens 41, and reflects light emitted from the second optical source 61 toward
the recording medium 10 and reflects light incident from the recording medium 10.

The second beam spiltter 63 is disposed on a light path between the second
optical source 61 and the third beam spiltter 65, and passes light incident from the
third beam:spiltter 65 toward the second optical detector 69.

Here, it is preferable that the first, second and third beam splitters 53, 63 and
65 are flat as shown in FIG. 5. Here, the inclination of the first beam spiltter 53 is
opposite to that of the third beam spiltter 65. Also, the first optical source 51 is
disposed to be aligned in a straight line with the first beam spiltter 53, the third
beam spiltter 65, the objective lens 41 and the recording medium 10.

The first, second and third beam splitters 53, 63 and 65 may be cubic or flat as
mentioned above.

As shown in FIG. 6, a compatible optical pickup according to a fourth
embodiment of the present invention includes first and second optical modules 70
and 80 for emitting lights of different wavelengths and simultaneously receiving
light reflected by the recording medium 10, an objective lens 41 for focusing light
emitted from the first and second optical modules 70 and 80 on the recording
surface of the recording medium 10, and a light path changing means such as a
beam spiltter 47 installed on a light path for changing the traveling path of incident
light. Reference numerals that are the same as those of previous drawings represent

the same elements.

According to the characteristics of the present embodiment, an optical source
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and an optical detector are incorporated to an optical module. In this case, there is
no need to install the first beam spiltter 53 (see FIG. 3) and the third beam spiltter 65.
Accordingly, since only one beam spiltter 47 is included as a light path changing
means, the configuration of an optical system can be simply formed, and efficiency
of light use can be increased.

One of the first and second optical modules 70 and 80 can be comprised of an
optical source and an optical detector as described with reference to FIGS. 3 to 5.

The first optical module 70, which can be adopted when the beam spiltter 47
has a cubic-type structure, will be described with reference to FIG. 7. As shown in
FIG. 7, the first optical module 70 includes a substrate 71 on which a first optical
source 151 and a first optical detector 157 are installed, a housing 72 which covers
the first optical source 151 and first optical detector 157 and has an emitting window
73 therethrough, and a hologram 74 installed in the emitting window 73.

When the first optical source 151 is an edge emitting laser, the first optical
source 151 is connected to the substrate 71 by means of a mount 75. Also, the first
optical module 70 includes a plurality of leads 76 penetrating and fixed to the
substrate 71 to drive the first optical source 151 and the first optical detector 157.

The hologram 74 passes light straight from the first optical source 151 to the
recording medium 10 of FIG. 6 and diffractingly passes the light reflected by the
recording medium 10 toward the first optical detector 157.

The configuration of the second optical module 80 of FIG. 6 is the same as
that of the first optical module 70 except that a second optical source (not shown)
and a second optical detector each for emitting and detecting light of different
wavelengths from the first optical source 151 and the first optical detector 157 are

included.
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When the beam spiltter 47 is shaped like an inclined flat board, a hologram 74
of the first and second optical modules 70 and 80 is disposed aslant on a light path
so that its inclination is opposite to that of the beam spiltter 47. Thus, distortion of
light from the first optical source 51 incident on the recording medium 10 can be
prevented.

A compatible optical pickup according to the present invention includes first
and second optical sources for emitting lights of different wavelengths, and can
compatibly adopt disks of different thickness by selectively driving one of the
optical sources depending on the kind of adopted recording medium and can
prevent breakdown of data during reproduction of information recorded on a disk
of the CD family, especially, a CD-R having an organic dye recording layer thereon.
Also, the selective use of two optical sources improves the life span of the optical
pickup, and the use of two optical -detectors facilitates the optical arrangement of

each component part.
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CLAIMS

1. A compatible optical pickup comprising:

a first optical source for emitting light having a predetermined wavelength;

a second optical source for emitting light having a wavelength different from
that of light emitted from said first optical source;

an objective lens for focusing light emitted from respective said first and
second optical sources on a recording medium;

light path changing means disposed on a light path between said first and
second optical sources, and said objective lens for changing the traveling path of
incident light;

a first optical detector for receiving light emitted from said first optical source
and incident via said recording medium and said light path changing means; and

a second optical detector for receiving light emitted from said second optical
source and incident via said recording medium and said light path changing means.

2. A compatible optical pickup as claimed in claim 1, wherein said light
path changing means comprises:

a first beam spiltter disposed on a light path between said first optical source
and said objective lens, for reflecting light emitted from said first optical source
toward said recording medium and passing light reflected by said recording
medium toward said first optical detector;

a second beam spiltter disposed on a light path between said first beam
spiltter and said objective lens, for reflecting light emitted from said second optical
source toward said recording medium and passing light reflected by said recording
medium; and

a third beam spiltter disposed on a light path between said first and second

UL
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beam spiltters, for reflecting light emitted from said second optical source, reflected
by said recording medium, and passed through said second beam spiltter toward
said second optical detector.

3. A compatible opticél pickup as claimed in claim 2, further comprising
a collimating lens for changing a divergent light incident upon the light path
between said first and second optical sources, and said objective lens into a parallel
light or light approximate to parallel light.

4. A compatible optical pickup as claimed in claim 3, wherein said
second optical source is situated within the focal distance of said collimating lens for
making divergent light emitted from said second optical source and passed through
said collimating lens at a predetermined angle. -

5. A compatible optical pickup as claimed in claim 2, further comprising
a first sensor lens for adjusting the focus of light incident upon'a forward light path
of at least one of said first and second optical detectors.

6. A compatible optical pickup as claimed in claim 1, wherein said light
path changing means comprises:

a first beam spiltter dispbsed on a light path between said first optical source
aud said objective lens, for reflecting light emitted from said first optical source to
said recording medium and passing light reflected by said recording medium
toward said first optical detector;

a second beam spiltter disposed on a light path between said first beam
spiltter and said objective lens, for réflecting light emitted from said second optical
source to said recording medium and passing light reflected by said recording

medium; and

a third beam spiltter disposed on a light path between said objective lens and

L
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said second beam spiltter, for passing lights emitted from said first and second
optical sources to said recording medium, passing light emitted from said first
optical source and reflected by said recording medium, and reflecting light emitted
from said optical source and reflected by said recording medium to said second
optical detector.

7. A compatible optical pickup as claimed in claim 6, further comprising
a collimating lens for changing a divergent light incident upon the light path
between said first and second optical sources, and said objective lens into a parallel
light or light approximate to patjallel light.

8. A compatible optical pickup as claimed in claim 7, wherein said
second optical source is situated within the focal distance of said collimating lens for
making divergent light emitted from said second optical source and passed through
said collimating lens at a predetermined angle.

9. A compatible optical pickup as claimed in claim 6, further comprising
a first sensor lens for adjusting the focus of light incident upon a forward light path
of at least one of said first and second optical detectors.

10. A compatible optical pickup as claimed in claim 1, wherein said light
path changing means éomprises:

a first beam spiltter disposed on a light path between said first optical source
and said objective lens, for passing light emitted from said first optical source to said
recording medium and reflecting light reflected by said recording medium to said
first optical detector;

a second beam spiltter disposed on a light path between said second optical
source and said objective lens, for reﬂecﬁng light emitted from said second optical

source and passing light reflected by said recording medium toward said second

A
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optical detector; and

a third beam spiltter disposed on a light path between said first beam spiltter
and said objective lens, for reﬂecﬁhg light emitted from said second optical source
and reflected by said second beam spiltter to said recording medium and reflecting
light reflected by said recording medium to said second beam spiltter.

11. A compatible optical pickup as cléimed in claim 10, further comprising
a collimating lens for changing a divergent light incident upon the light path
between said first and second optical sources and said objecti\?e lens into a parallel
light or a light approximate to parallel light.

12. A compatible optical pickup as claimed in claim 11, wherein said
second optical source is situated within the focal distance of said collimating lens for
making divergent light emitted from said second optical source and passed through
said collimating lens at a predetermined angle.

13. A compatible optical pickup as claimed in claim 10, further comprising
a first sensor lens for adjusting the focus of light incident upon a forward light path
of at least one of said first and second optical detectors.

14. A compatible optical pickup as claimed in claim 1, wherein said first
optical source and said first optical detector are installed adjacent to each other to
constitute a first module.

15. A compatible optical pickup as claimed in claim 14, wherein said first
module comprises:

a substrate on which said first optical source and said first optical detector are
installed;

a housing having an emitting window through which light emitted from said

first optical source is passed, for covering said first optical source and said first
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optical detector; and

a hologram installed in said emitting window, for guiding light emitted from
said first optical source and received via said objective lens and said recording
medium to said first optical detector.

16. A compatible optical pickup as claimed in claim 1, wherein said
second optical source and said second optical detectors are installed adjacent to each
other to constitute a second module.

17. A compatible optical pickup as claimed in claim 16, wherein said
second module comprises:

a substrate on which said second optical source and said second optical
detector are installed;

a housing having an emitting window through which light emitted from said
second optical source is passed, for covering said second optical source and said
second optical detector; and

a hologram installed in safd emitting window, for guiding light emitted from
said second optical source and received via said objective lens and said recording

medium to said second optical detector.
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