(19) United States
(12) Reissued Patent

(10) Patent Number:

USOORE38886E

US RE38,886 E

Kim 45) Date of Reissued Patent:  Nov. 22, 2005
(54) OPTICAL PICK-UP APPARATUS FOREIGN PATENT DOCUMENTS
: ) : IP 2-139526 *5/1990
(75) Inventor: Joo-youp Kim, Scongnam (KR) Ip S 16690 . 81990
: : IP 5-226275 *9/1993
(73) Assignee: Samsung Electronics Co., Ltd. (KR) P 08.153336 A * 6ﬁ1995
(21) Appl. No.: 09/760,896 * cited by examiner
(22) Filed: Jan. 17, 2001 Primary Examiner—Paul W. Huber
itorney, Agent, or Firm—Burns, Doane, Swecker
74) A A Firm—B D Swecker &
Related U.S. Patent Documents Mathis, L.L.P.
Reissue of:
(64) Patent No..  5,995.476 (57) ABSTRACT
Issued: | Nov. 30, 1999 An optical pick-up apparatus comprising an optical modular
APPIZ No.: 05/985,706 device having two light sources for emitting light beams of
Filed: Dec. 5, 1997 different power levels, a photo-refractive crystal device
(30) Foreign Application Priority Data (f-isp(?sed on the 'E)ptical modular devic§: and a recorFﬁng
medium for coupling the powers of the light beams ematted
Dec. 6, 1996 (KR) .oivviiiiiiiiiiiiiiciceneeeeeeeenns 96-62476 from the two light sources, and an objective lens disposed on
(51) Int.Cl.” G11B 7/00 the optical path between the photo-refractive crystal device
(52) US.Cl oo 369/1121369/103 369/112.03 and the recording medium for focusing the light beam

(58) Field of Search 369/102, 103,
369/106, 109.01, 110.01, 112.01, 112.03,

112.05, 112.06, 112.07, 112.11, 112.12,

116, 120, 121

(56) References Cited
U.S. PATENT DOCUMENTS
5,016,234 A * 5/1991 Nakamura et al. ....... 369/44.14
5481,524 A * 1/1996 Ueno et al. .............. 369/44.23
5,513,164 A * 4/1996 Tanaka et al. ........... 369/44.37
5,619.482 A * 4/1997 Tezuka et al. ........... 369/44.23

\

A

emitted from the light sources on the recording medium. The
optical modular device 1s comprised of a substrate, a mount
installed on the substrate, first and second light sources
installed on opposing sides of the mount, a photo-detector
installed on the mount for receiving a light beam which 1s
reflected from a recording medium, a housing having an
opening 1n the upper portion thereot and 1mncorporated on the
upper surface of the substrate, an optical path changing unit
installed at the opening of the housing for changing the path
of an 1ncident light beam.

18 Claims, 2 Drawing Sheets
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FIG. 1 (PRIOR ART)
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FIG. 2
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1
OPTICAL PICK-UP APPARATUS

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 OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical pick-up appa-
ratus for recording and/or reproducing various types of
information on an optical recording medium, and more
particularly, to an optical pick-up apparatus employing an
optical modular device having two light sources of different
power levels.

2. Description of the Related Art

Referring to FIG. 1, a conventional holographic pick-up
apparatus comprises an optical module 10, mtegrally formed
with a light source 12 for emitting a light beam and a
photo-detector 17 for detecting a light beam reflected from
an optical recording medium, and objective lens 16 for
converging the light beam emitted from the light source 12
onto the optical recording medium 1.

The above-mentioned optical module 10 1ncludes a sub-
strate 2 and a housing 3. The light source 12 1s installed at
one side of a mount 11 that i1s installed on the substrate 2
within the housing 3. The photo-detector 17 1s installed on
the mount 11 and detects error signals and a radio frequency
signal as a light beam reflected from the optical recording
medium 1. In this example, an edge-emitting laser is
employed as the light source 12.

Two light beams are emitted 1n opposite directions from
the light source 12—one light beam 1s emitted toward the
objective lens 16 and the other light beam 1s emitted toward
a monitoring photo-detector 13, which 1s installed on the
substrate 2. The radiant power of the light source 12 1is
controlled according to the incident light beam on the
monitoring photo-detector 13. A hologram element 15 and a
orating 14 are fitted 1nto an opening of the housing 3. The
hologram element 15 allows an 1incident light beam from the
light source 12 to be transmitted straightforwardly, and
diffracts a light beam reflected from the optical recording
medium 1 toward the photo-detector 17. The grating 14
diffracts and transmits the incident light beam from the light
source 12, resulting in a zeroth order light beam, +1 st order
light beams, and so on. Therefore, it 1s possible for the

photo-detector 17 to detect a tracking error signal using a
3-light beam method.

The conventional optical pick-up apparatus constructed as
described above has the advantage of simplifying by
employing one optical module and one objective lens 16. On
the other hand, since the power levels of the light source 12
required for recording information on the recording medium
and reproducing information from the recording medium are
different, the conventional optical pick-up apparatus has the
disadvantage of having to tune the power level of the light
source 12 by employing an appropriate circuit.

SUMMARY OF THE INVENTION

To solve the above problem, 1t 1s an objective of the
present invention to provide an optical pick-up apparatus
having two light sources emitting light beams of different
power levels within a housing.

Accordingly, to achieve the above objective, an optical
pick-up apparatus 1s provided comprising a modular device
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having two light sources for emitting light beams of different
power levels, a photo-refractive crystal device disposed on
the optical path between the optical modular device and the
recording medium for coupling the powers of the light
beams emitted from the two light sources, and an objective
lens disposed on the optical path between the photo-
refractive crystal device and the recording medium {for
focusing the light beam emitted from the light source on the
recording medium. The modular device 1s comprised of a
substrate, a mount 1nstalled on the substrate, first and second
light sources installed on opposing sides of the mount, a
photo-detector 1nstalled on the mount for receiving a light
beam which 1s reflected from a recording medium, a housing
having an opening 1n the upper portion thereof and incor-
porated on the upper surface of the substrate, and an optical
path changing unit installed at the opening on the housing
for changing the path of an incident light beam.

Here, the apparatus may further comprise first and second
monitoring photo-detectors, which are installed on the upper
surface of the substrate to detect radiant powers of light
beams emitted from the first and second light sources,
respectively.

Further, the optical path changing unit includes first
hologram elements provided with first and second patterns
which diffract and transmit incident light beams from the
first and second light sources, respectively, and second
hologram elements installed upon the first hologram ele-
ments and provided with third and fourth patterns which
diffract and transmit the incident light beams from the
objective lens onto the photo-detector.

BRIEF DESCRIPITION OF THE DRAWINGS

The above objective and advantages of the present mnven-
tion will become more apparent by describing 1n detail a
preferred embodiment thereof with reference to the attached
drawings in which:

FIG. 1 1s a schematic diagram 1illustrating an optical
layout of a conventional optical pick-up apparatus; and

FIG. 2 1s a schematic diagram 1illustrating an optical
layout of an embodiment of an opfical pick-up apparatus
according to the present 1nvention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to FIG. 2, an embodiment of an optical pick-up
apparatus according to the present 1nvention comprises an
optical modular device 20 which emits light beams and
receives light beams reflected from a recording medium 1,
a photo-refractive crystal device 37 for coupling the powers
of two 1ncident light beams, and an objective lens 39
disposed on the optical path between the photo-refractive
crystal device 37 and the recording medium 1 for converging
incident light beams onto the recording medium 1.

The optical modular device 20 mcludes a substrate 22,
and a housing 23 on the upper surface of the substrate 22. A
mount 31 1s fixed on the substrate 22 within the housing 23,
first and second light sources 41 and 51 are installed at
opposing sides of the mount 31, and a photo-detector 33 for
detecting light beams reflected from the recording medium
1 1s installed on the upper surface of the mount 31.

In this embodiment, the first and second light sources 41
and 51 are edge-emitting lasers. Two light beams emitted
from the light sources 41 and 51 are directed to the recording
medium 1, and two corresponding light beams, are received
respectively by first and second monitoring photo-detectors
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43 and 53, which are disposed on the substrate 22, and are
used respectively for controlling the radiant powers of the
light sources 41 and 51.

The radiant powers of the light beams emitted from the
first and second light sources 41 and 51 are different from
cach other. The first light source 41 may be designed to emat
a light beam having a radiant power of, for example, 10 mW
or 20 mW, and preferably to emit a light beam of any one of
the two power levels selectively. The second light source 51
may be designed to emit a light beam having a radiant power
of, for example, 5 mW, which 1s much less than that of the
first light source 41.

An optical path changing unit 30 which is fitted into an
opening 1n the upper portion of the housing 23 diffracts and
transmits 1incident light beams from the first and second light
sources 41 and 51, and changes the optical paths of the
incident light beams reflected from the recording medium 1
toward the photo-detector 33.

The optical path changing unit 30 comprises first holo-
oram clements 45 and 55 and second hologram elements 47
and 57 coupled to the first hologram elements 45 and 535,
respectively. The first hologram elements 45 and 55 are
respectively provided with first and second patterns 45a and
55a which diffract and transmit the light beams emitted from
the first and second light sources 41 and 51 toward the
objective lens 39. The second hologram elements 47 and 57
are respectively provided with third and fourth patterns 47a
and 57a which diffract and transmit the light beams reflected
from the recording medium 1 onto the photo-detector 33.

The photo-refractive crystal device 37 which 1s a nonlin-
car device couples the powers of the light beams emitted
from the first and second light sources 41 and 51, and directs
the light beams to the objective lens 39. The photo-refractive
crystal device 37 1s formed of a material such as BaTiO,,

Bi,,Si0.,,, LiNbO,, KNbO., GaAs and SBN.

Preferably, the present invention further mcludes a con-
verging lens 35 which 1s disposed between the optical path
changing unit and the pholo-refractive crystal device 37 and
converges incident light beams.

The optical pick-up apparatus according to the present
mvention employs an optical module having two light
sources emitting light beams of different power levels and a
photo-refractive crystal device to attain light beams of
suitable power levels for recording and reproducing
operations, and thus a tunming circuit can be omitted to
simplify the construction of the apparatus.

Although the illustrative embodiments of the present
invention have been described herein with reference to the
accompanying drawings, 1t 1s to be understood that the
invention 1s not limited to those precise embodiments, and
that various other changes and modifications may be
affected therein by one skilled in the art without departing
from the scope or spirit of the 1nvention. All such changes
and modifications are intended to be included within the
scope of the mvention as defined by the appended claims.

What 1s claimed 1s:

1. An optical pick-up apparatus comprising:

an optical modular device having first and second light

sources for emitting light beams of different power
levels;

a photo-refractive crystal device disposed on the optical
path between said optical modular device and a record-
ing medium for coupling the powers of the light beams
emitted from said two light sources; and

an objective lens disposed on the optical path between
said photo-refractive crystal device and said recording
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medium for focusing the light beams emitted from said
light sources on said recording medium.
2. The optical pick-up apparatus as claimed 1n claim 1,
wherein said optical modular device comprises:

a substrate;
a mount fixed on said substrate;

said first and second light sources 1nstalled on opposing
sides of said mount, each emitting a light beam of a
predetermined power level;

a photo-detector installed on said mount for receiving a
light beam which i1s reflected from said recording
medium;

a housing having an opening 1n the upper portion thereof;
and

an optical path changing unit mnstalled at said opening of
the housing for changing the path of an incident light
beam.

3. The optical pick-up apparatus as claimed 1n claim 2,
wherein said optical modular device further comprises first
and second photo-detectors, which are 1nstalled on the upper
surface of said substrate to detect radiant powers of light
beams emitted from said first and second light sources,
respectively.

4. The optical pick-up apparatus as claimed 1n claim 2,
wherein said optical path changing unit comprises:

first hologram elements provided with first and second
patterns which diffract and transmit incident light
beams from said first and second light sources, respec-
tively; and

second hologram elements installed adjacent said first

hologram elements and provided with third and fourth
patterns which diffract and transmit incident light
beams from said objective lens onto said photo-
detector.

5. The optical pick-up apparatus as claimed 1n claim 2,
further comprising a converging lens which 1s disposed
between the optical path changing means and the photo-
refractive crystal device and converges incident light beams.

6. The optical pick-up apparatus as claimed in claim 1,
wherein the photo-refractive crystal device 1s formed of a
material selected from the group consisting of BaTiO,,
B1,,510,,, LINbO,, KNbO,, GaAs and SBN.

7. The optical pick-up apparatus as claimed 1n claim 1,
wherein the power level of the light beam emitted by the first
light source 1s 10 mW.

8. The optical pick-up apparatus as claimed 1n claim 1,
wherein the power level of the light beam emitted by the first
light source 1s 20 mW.

9. The optical pick-up apparatus as claimed in claim 1,
wherein the power level of the light beam emitted by the
second light source 1s 5 mW.

10. An optical pick-up apparatus comprising:

an optical modular device having at least two light

sources for emitting light beams of different power
levels;

a photo-refractive crystal device disposed on the optical
path between said optical modular device and a record-
ing medium for coupling the powers of the light beams
emitted from said two light sources; and

an objective lens disposed on the optical path between
said photo-refractive crystal device and said recording,
medium for focusing the light beams emitted from said
light sources on said recording medium.

11. An optical module comprising:

first and second light sources for emiiting light beams of
different optical characteristics;
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an optical path changing unit for changing through
diffraction the path of incident light beams whereby a
light beam 1mpinging on said optical path changing
unit on substantially a same optical path as a light
beam from said optical path changing unit is separated

from said light beam from said optical path changing
unit within said optical module; and

a photo-detector which detects satd light incident on, and
subsequently separated by, said optical path changing
unit.

12. The optical module as claimed in claim 11, wherein

said optical path changing unit comprises.

a hologram element which diffracts and transmits incident
light beams from outside optical module unit.
13. The optical module as claimed in claim 11, wherein
said optical path changing unit comprises.

first hologram elements provided with first and second
paiterns which diffract and transmit incident light
beams from said first and second light sources, respec-
fively; and

second hologram elements installed adjacent said first
hologram elements and provided with third and fourth
patterns which diffract and transmit incident light
beams from said objective lens onto said photo-
detector:

14. The optical module as claimed in claim 11, further

COMprising:
a substrate;

said first and second light sources located on said sub-
strate;

a photo-detector installed on said substrate for receiving
a light beam which is received from said opiical path
changing unit; and

a housing.

15. An optical pick-up apparatus comprising:

first and second light sources for emitting light beams of

different optical characteristics;
an optical path changing unit for changing through
diffraction the path of incident light beams whereby a

6

light beam tmpinging on said optical path changing
unit on substantially a same optical path as a light
beam from said optical path changing unit is separated
from said light beam from said optical path changing

5 unit within said optical module;
an objective lens disposed in the optical path between
said optical path changing unit and the designed loca-
lion of a recording medium for focusing the light beams
. emitted from said light sources on said recording

medium, and

a photo-detector which detects light reflected from said
recording medium.
16. The optical pick-up apparatus as claimed in claim 15,

> wherein said optical path changing unit comprises.

a hologram element which diffracts and transmits incident
light beams from said objective lens onto said photo-
detector:

17. The optical pick-up apparatus as claimed in claim 15,

rg Wherein said optical path changing unit comprises:

first hologram elements provided with first and second
patterns which diffract and transmit incident light
beams from said first and second light sources, respec-
tively; and

25 second hologram elements installed adjacent said first
hologram elements and provided with third and fourth
patterns which diffract and transmit incident light
beams from said objective lens onto said phoito-
detector:

30

18. The optical pick-up apparatus as claimed in claim 15,
further comprising.

a substrate;
said first and second light sources located on said sub-

a5 strate;
a photo-detector installed on said substrate for receiving
a light beam which is reflected from said recording
medium,; and
a housing.
40



	Front Page
	Drawings
	Specification
	Claims

