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-1 OPTI CAL PI CKUP Background of the Invention The present invention re},%l%e&”,,_
abT e /

to an optical pickup, and nore particularly, to an optical pickup cap
of conpatibly adopting disk-type recording nedia 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 capabl e of
recordi ng and reproduci ng on not only aldi gital video disk (DVD) but also a
CD fam |y recordi ng nedium such as a conpact disk (CD), CD-R (recordable),
CD-I, CO-G etc., in order to achi j Rl ity. However, while the
standar di zed t hi ckness of the ex!&éﬁﬁ%&wry i)s/ 1.2mm the standardized
t hi ckness 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 CDh,

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.



.spherical aberrations are generated due to a difference in thickness. A
sufficient light intensity required for recaording an information signal my
not be obtai ned due to the spherical aberrations, or deterioration of a
signal during reproduction nmay occur. Also, optical sources for reproducing
a DVD and a CD have different wavel engths, wherein the wavel ength of the
exi sting reproduction optical source for2a CD is approximtely 780nm and
that for a DVD is approxi mately 650nm 2 A conventional conpatible

opti cal pickup, capabl e of recording and reprqducing informtion gn di sk
havi ng di ff er et cPBVEREQnals cappatible jopl eﬂlﬂt‘rmdg@fgﬂ%i E& Eectf?ﬁ&’}.gal and
source for emtting light having a short wavel ength of about 650nm

sui t abl e teproducing\Vinfenatien omdliskss hapingyslitforant sformats s dpsaibed 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 emitting 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



.can conpensate for differences in the thickness of disks adopted so that

di sks of different formats may be interchangeably used in an apparatus:
adopting such a conpatible optical pickup. In this case, deterioration in
the intensity of about 5%is generated as conpared to an optical pickup
adopting an optical source for emtting a 780nmwavel ength |ight, but since
it is wthin the allowable error range fdr reproduction, such a problemis
not serious. However, when the CD-R as one of the CD famly is adopted, a
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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



.conpati ble optical pickup having a first optical source 21 for emtting a
635nm wavel ength |Iight and a second optical source 31 for emtting a 780nm_
wavel ength |ight 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 3 disk 10 and passes the |ight
reflected by the disk 10 therethrough. Stnce the light emtted fromthe
first optical source 21 has a |arger dianmeter than the diffracted pattern
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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



focused on the relatively thick disk 10b. The conpati bl e optical pickup can
utilize the CD-R as a recordi ng nmedi um by enpl oying two optical sources.
However, the hol ogram on which the diffracted pattern is formed is included
so that the assenbly and the optical arrangenment are difficult Al so, since
an optical detector is used, precise arrangenent of optical axes emtted
fromtwo optical sources is needed. Sunﬁ%ry of the Invention To overcone

t he above problens, it is an object of the present invention to provide a
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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;



medi umy |ight path changi ng nmeans di sposed on a |ight path between the
first and second optical sources, and the objective lens for changing the _
traveling path of 4 incident light; a first optical detector for
receiving light emtted fromthe first optical source and incident via the
recordi ng medi um and the |ight path changi ng neans; and a second opti cal
detector for receiving light emtted fr t he second optical source and

i nci dent via the recording nmedi um and the Iight pat h changi ng neans. The
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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 showiﬂg 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



lens, for reflecting light emtted fromthe second optical source toward
the recording medi um and passing light reflected by said recordi ng nmedi um
and a third beamspiltter disposed on a |ight path between the first and
second beamsplitters, for reflecting light emtted fromthe second opti cal
source, reflected by the recording nedi9n1 and passed through the second
beam spiltter toward the second optical “detector. According to another
aspect of the present i nvention, the |ight path changi ng neans conprises: a
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the second begmespist hh&'secd i opaeAl RrédsB1l snd 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.



emtted fromthe first and second optical sources to the recordi ng nedi um
passi ng S light emtted fromthe first optical source and reflected by
the recording nmedium and reflecting light emtted fromthe optical source
and reflected by the recording mediumto the second optical detector.
According to still another aspect of the present invention, the light path
changi ng means conprises: a first beamspiltter disposed on a light path
between the first optical source and the objective |ens, for passing |ight
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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 reflects 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 second 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



recording mediumtoward the second optical detector; and a third beam
spiltter disposed on a light path between the first beamspiltter and the
objective lens, for reflecting light enmtted fromthe second optical source
and reflected by the second beamspiltter to the recording nmedi umand
reflecting light reflected by the recording nmediumto the second beam
spiltter. According to still another aspect of the present invention, the
first optical source and the first optical detector are install ed adjacent
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the reflggtivity according to the mavelength of an opti cal source when a
CD-R is enployed as a recording medium

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



6 FIG 2 is a schematic diagram showi ng the optical arrangenment of a
conventional conpatible optical pickup; FIG 3 is a schematic diagram

showi ng the optical arrangenent of a conpatible optical pickup according to
a first enbodi ment of the present invention; FIG 4 is a schematic di agram
show ng the optical arrangenment of a cceﬂ]x[)ati bl e optical pickup according to
a second enbodi nent of the present inv ion; FIG 5 is a schematic diagram
showi ng the optical arrangenent of a conpati bl e optical pickup according to
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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



-FIG 7 is a schematic sectional view of an enbodinent of a first nodul e
adopted in FIG 6. Detailed Description of the Invention.As shown in FIG
3, a conpatible optical pickup according to a first enbodi nent of the
present invention includes first and second optical sources 51 and 61 for
produci ng and emtting |aser |ight, firii, second and third beamsplitters
53, 63 and 65 as a |light path changi ng ans di sposed on the path of |ight
for changing the traveling path of incident Iight an objective lens 41 for
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i ght Of s%h%} 6@51%”(5'1“5%&&{] oﬁaep llght 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



7 record and reproduce information on a relatively thin disk 10a such as a
DvD, a DVD-ROV etc. The second optical source 61 produces and emts |ight
of about 780nm which can record and reproduce information on a relatively
thick disk 10b such as a disk of the CD famly, particularly, a CO-R The
first and second optical sources 51 and 61 are di sposed on different |ight
paths, and one of which is selectively d&#iven according to the kind of
recordi ng medi um 10. Here, the driving nmechanismof the first and second
optical soufces
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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.



-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 emtted from
the first and second optical sources 51 and 61 and incident via the
recordi ng medium 10 and the first, secqgnd and third beamsplitters 53, 63
and 65. The first and second optical detectors 57 and 69 include at |east
two plates (not shown) for receiving incident |light and generating
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signal . o #fht 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.



-The first beamspiltter 53 is disposed on a |ight path between the first
optical source 51 and the objective lens 41, and reflects light emtted
fromthe first optical source 51 toward the recordi ng nedium 10 and passes
light reflected by the recording nmedium 10 toward the first optical

detector 57. The first beamspiltter 53g£asses a portion of the incident
light at a predetermned ratio and reflects the remainder. It is preferable
that the first beamspiltter 53 is flat as shown in the drawi ng, however it
may havecg Lmpgsc shape which is obtained by conbining two triangles. Here,
the arrangenent of the first optical source and the first optical detector

can be regul ajed i%@&ﬁkgﬁmetc?twai i ?égﬁﬁﬁhgpe structure. The second

beam spiltter 63 is disposed on a ligh etween the first beam

spiltter 53 apdirkshep@&il @6litceTol ensttihly lighthdwhi %Cﬁ&dbiegﬁiin&i'fw&\@fﬂeﬂ%tﬁm the
second optical source 61 on the recording medium 10 and passes |igh

reflected by uhecéRtepdcalosdied fuP ekRittifg R AV a Al Sledgth diffekehtfeam
spiltter 65 is disposed on a |ight path between the first and second beam
spl i tt er shdtdfdipghtehitteddrahaagb firdtopticaPslrcglg path of light so that

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



1ight passed through the second beamspiltter 63 after it is emtted from
the second optical source 61 and reflected by the recordi ng nmedium 10
travels toward to the second optical detector 69. Each of the first, second
and third beamsplitters 53, 63 and 65 can be coated so that light in a
predet ermi ned wavel ength area may be selgctively passed therethrough or

refl ected thereby. Here, the second and1?hird beam splitters 63 and 65 can
be flat or cubic. In the case that the second and third beamsplitters 63

apl i 11 or o BRYuEE *%%F‘Sém‘o? bk i KR AR LRRp op AL il Rl egped
opti o2l LR Rhokdin88Rh GA! sgéwhehrqafggp%m%ynd a9l BupEON

and thir are inc I'n opposl t directions
so t hat té&‘?d’s&&'ﬁdociﬁé&tl dtet:&t(ﬁ'?t i gmati sm of each ot her Preferably, there is
a

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



-difference of 90[err] in inclination between the second and third beam
splitters 63 and 65. A collimating | ens 45 can be further included on a

| i ght path between the objective Iens 41 and the second beam spiltter 63.
Since the first optical source 51 is placed on the focus of the collimating
l ens 45, light emtted fromthe first optical source and passed through the
collimating | ens 45 becones parallel. t he ot her hand, since the second
opti cal source i s disposed at a position departing fromthe focus of the
colllnatln

ot ape R Prom filed 200 BB e ol el T 8%&5:% ne
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spheri ca erra ence i ness
recordi ng,
when t he o voi)cchg goﬁ %I Xsmng%ﬁ c‘? ut&feagigl o{r)&gk(?l %HE‘F& %fs%ﬁd %% 3
ophcal 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 eomprises:

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



-The light, which is emtted fromthe first optical source 51 and passed
through the collimating lens 45 and the objective lens 41, is focused on a
relatively thin recording nedium 10a. The light, which is emtted fromthe
second optical source 61 and passed through the collimating | ens 45 and the
objective lens 41, is focused on a relﬁbively t hi ck recordi ng nmedi um 10b.
Furthernore, a first sensor |ens 55 camm‘be further conprised on a |ight
path between the first beamspiltter 53 and the first optical detector 57

so t hat eﬁﬁ . .Llaght incident on the first optical detector 57 can be
control II) .Ci}%&%@étah?ensor |l ens 55 facilitates the optical arrangenent of

the first opt émﬁdqﬁgﬁp%ﬂ%%ﬁisﬁ%ﬁ 01{. Egi%hé rPi]th %HW@éJiléaﬁdcﬁrsi BEadhl {p‘iftter

sensor lens 55 1s contr SO zontal -direction foca
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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

* c L L] $ *



the vertical-direction focal position thereof, which causes astigmatism
Accordingly, the first optical detector 57 can detect the focus error
signal in an astigmati sm nanner. A second sensor |ens 67 can be further
conprised on a light path between the third beamspiltter 65 and the second
optical detector 69. The configuration ﬁ d function of the second sensor

| ens 67 are substantially the sane as th8se of the first sensor lens 55. A
conpati bl e optical pickup according to a second enbodi nent of the present
inventiorb#j a§§gyggtdrna 4G 4. Here, reference nunmerals that are the same as
t hose of I%\ represent the sane elenents. Referring to FIG 4, a second

b | ! C _ . ¢ i ¥

Spi1tor 53 e e ul BERTCE ifidefd é@?ﬁéﬁﬁ‘%‘eﬁ%ﬁ%ﬁ%ﬁ% ek eamiillrom o
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spiltter phediun t652R08RE oplical ddtedtbr.pat h between the objective

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 said 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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1 ens 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 emtted fromthe second optical source 61 and reflected by the
recordi ng nedium 10 toward the second optical detector 69. Here, it is
preferable that the second and third beq1 splitters 163 and 165 are cubic
as shown in FIG 4 so that the shape of Tight emtted fromthe second
optical source 61 may not be deforned by astignatisnl A conpati bl e opti cal
pi ckup according to a third enbodlne Q@F pr esent I nvention is shown
in FIG 5. Here, like reference nunera?s represent the sanme el enents.

ot e ob° S5, SRR Gk Last0 os LB R AhoBRRTORN by okt follfA,
and the OhicRtdds\fitstd MEF%&*’ sk f&fénﬁ@ﬁﬁg higBPhaGiflgtd preddtQThina &s&a@ﬂgm,

optical source 61 to
a second optical source for emitting light having a wavelength different from that of
light emitted from the first optical source, an objective lens for 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.

Figure 3
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-the kecording nmedium 10 and reflects light incident fromthe recording
pedi um 10. The second beam spiltter 63 is disposed on a |light path between
t he second optical source 61 and the third beamspiltter 65, and passes
light incident fromthe third beamspiltter 65 toward the second optica
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 beamspiltter 53 is oppoq&te to that of the third beam
spiltter 65. Al so, the first optical rce 51 is disposed to be aligned in
a straight line with the first beamspiltter 53, the third beamspiltter
65, the objective lens 41 and the recordi ng nmedium 10. The first, second
and third beamsplitters 53, 63 and 65 may be cubic or flat as nentioned
above. As shown in FIG 6, a conpatible optical pickup according to a
fourth enbodi nrent of the present invention includes first and second
optical nodules 70 and 80 for emtting lights of different wavel engths and
simul taneously receiving light reflected by the recordi ng medium 10, an
objective lens 41 for focusing |ight
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-emtted fromthe first and second optical nodules 70 and 80 on the
recording surface of the recording nedium 10, and a |ight path changi ng
means such as a beamspiltter 47 installed on a light path for changing the
traveling path of incident |ight. Reference nunerals that are the sane as

t hose of previous draw ngs represent the sane el enments. According to the
characteristics of the present enbodi nent, an optical source 12 and an
optical detector are incorporated to an’optical nodule. In this case, there
is no need to install the first beamspiltter 53 (see FIG 3) and the third
beam spiltter 65. AccordiEi si gge omaﬁarm.r'ter 47 is included
as a |light path changing o L colxl n optical system can

be sinply formed, and efficiency of |ight use can be increased.
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.One of the first and second optical nodules 70 and 80 can be conprised of
an optical source and an optical detector as described with reference to
FIGS. 3to 5. The first optical nodule 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 nodule 70

i ncludes a substrate 71 on which a first optical source 151 and a first
optical detector 157 are installed, aay?using 72 which covers the first
optical source 151 and first optical ector 157 and has an emtting

wi ndow 73 therethrough, and a hol ogr installed in the emtting w ndow
73. When the first optical source 15if%ié} e emtting |laser, the first
optical source 151 is connected to the substrate 71 by nmeans of a nount 75.
Al so, the first optical nmodule 70 includes a plurallty of | eads 76
_penetrating and fixed1Qp Pe—SUBSHaLE ive the first optical source
151 and the first optical getecte e\ Fhe—t dgréH974 passes | i ght
straight fromthe fird0 'he recordi ng medi um 10 of
FIG 6 and diffractingly passes the reflected by the recordi ng nmedi um
10 toward the first optical detecto
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‘The configuration of the second optical nodule 80 of FIG 6 is the sanme as
that of the first optical nodule 70 except that a second optical source
(not shown) and a second optical detector each for emtting and detecting
i ght of different wavel engths fromthe first optical source 151 and the

first optical detector 157 are included. 13 When the beamspiltter 47 is
shaped like an inclined flat board, a hologram 74 of the first and second
optical nodules 70 and 80 is di sposed lant on a light path so that its

inclination is opposite to that of the beamspiltter 47. Thus, distortion
of light fromthe first optical sou 1 ingident on the recording nedi um
10 can be prevented. A conpatible oi?i « Pi“kup according to the present

i nvention includes first
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-and second optical sources for emtting |ights of different wavel engths,
and can conpati bly adopt disks of different thickness by sel ectively
driving one of the optical sources depending on the kind of adopted
recordi ng medi um and can prevent breakdown of data during reproduction of
informati on recorded on a disk of the CD famly, especially, a CDR having
an organi c dye recording |ayer thereon. Also, the selective use of two
optical sources inproves the life spa®/fpf the optical pickup, and the use
of two optical detectors facilitates the optical arrangenent of each
conponent part. 14 CLAI M5 1. A tible optical pickup conprising:
a first optical source for emtting Iﬁmwviég a predeterm ned

wavel engt h;
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. a second optical source for emtting Iight having a wavel ength different
fromthat of light emtted fromsaid first optical source;.an objective

|l ens for focusing light emtted fromrespective said first and second
optical sources on a recording medium |ight path changi ng neans di sposed
on a light path between said first and second optical sources, and said

obj ective lens for changing the traveling path of incident light; a first
optical detector for receiving |ight itted fromsaid first optical source
and incident via said recording nedi um and said | i ght path changi ng neans;
and a second optical detector for renglxg ht emtted fromsaid second
optical source and incident via said @i n@nmedi um and said |light path
changi ng neans. 2. A comp, hble optlcal plckup as clainmed in claiml,
wherein said |ight path chaﬁ@é q pam spi | tter

di sposed on a |ight path between 9 aﬁU"'ﬁU

obj ective lens, for reflecti{@gtt+Td st optical source
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-towar'd sai-d recordi ng nedi um and passing light reflected by said recording
medi umtoward said first optical detector; a second beam spiltter di sposed
on a light path between said first beamspiltter and said objective |ens,
for reflecting light emtted fromsaid second optical source toward said
recordi ng nmedi um and passing light reflected by said recordi ng nedium and

a third beamspiltter disposed on a light path between said first and
second 15 beam spiltters, for refl ing light emtted fromsaid second
optical source, reflected by said recording nmedium and passed through said
second beamspiltter toward said second optical detector. 3. A

conpati ble optical pickup as clainmed in claim2, further conprising
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a-eollimating Il ens for changing a divergent |ight incident upon the Iight
path between said first and second optical sources, and said objective |ens
into a parallel light or light approxinmate to parallel i ;7 -
conpati bl e optical pickup as claimed in®laim 3, wher iﬁEEM(H:MoﬁQEET
optical source is situated within the focal distance of s-aW'C“dT‘T"‘r‘r'r"ﬁTﬁgaL
| ens for meking divergent |ight PREIGAL {RHPKUERI d second ppt i,,;cqig‘;;\a;%g']ce d
passed through said collimating | ens at a predeterm ned a[lg ‘e, 5. Aj
conpati bl e optical pickup as clai nedABSTRACT 2, furt hel EHTpTising a firg
sensor lens for adjusting the focus of |ight incident u[ on a forward |i_ght
path of at |easn epticadipiciaip chpdlle ofRGnfREIVI adBpting! digks 6F différen® formatd
conpati bl e optical pickup as claimed in'claim1, wherein said |ight path
changi ng inehrdescofipstioptisal sourtce fir dieitting bight having s peedstesinired wabblength)
between said first optical source and said objective lens, for reflecting
| i ght emni a sebnit opticdisdufderfor enyittingalighbhaviagtaowaseldngtic diffiregt frodi tiatasfd
passing light reflected by said recordi ng nedi um

light emitted from the first optical source, an objective lens for focusing light emitted

t

v)

from respective the ﬁrsf 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 opticél
detector for receiving light emitted from the second optical source and incident via

the recording medium and the light path changing means.

Figure 3



toward said first optical detector; a second beam spiltter di sposed on a
| ight path between said first beamspiltter and said objective |lens, for
reflecting light emtted fromsaid second optical source.to.said recef'-dr-rrq'
medi um and passing |ight reflected by said recording nedium: :ang a7t SHED
beam spiltter disposed on a |ight path between said obj ect i Ve -ers—amnd—
16 said second beamspiltter, for passing |lights emtte fro,jn fdﬁl?St
and second optical sources to said recordi ng medi um paqgsi I“l 3#

fromsaid first optical source and reflected by said redor
reflecting light emtted fromsaid opi-LZal source and r flected by said

& t tled
—and

recording nediumto said second optical detector.

FIG. 1
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7. .'A conpati:bl e optical pickup as claimed in claim®6, further conprising
a collimating lens for changing a divergent |ight incident upon the Ilght

ath between said first and second optical sources, and s ens
p y RPN s,

into a parallel light or light approximate to parallel lic HEET
conpati bl e optical pickup as clainmed in claim 7, wherein]sai d second
optical source is situated wthin the2fpcal distance of s q Qbklu&ﬁtggg

| ens for making divergent light enmitt®d fromsaid second ¢ptlical sourcé amd
passed t hrough said collimating Iens at a predeterm ned apgle. 9. A
conpati bl e optical picku | ai f onprising a first
sensor |lens for adjustingtt f oc I’!gﬁxjﬂgé nggqcpon a forward |1 ght
path of at |east one of said first and second optical detectors. 10. A

conpati bl e opti cal a<:kup as clainmed in claim1, wherein said light path
changi ng nmeans co ' ; er—at-gposed on a |ight path
between said first optica e<-eRpQ for passing

light emtted fromgg-a—f1
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rebordfng medi um and reflecting light reflected by'said recording nmediumto

said first optical detector; a second beamspiltter disp
pat h between said second optical source and said objecti
reflecting light emtted fromsaid second optical source
refl ected by said recordi ng mediumtoward sai d second

detector; and a third beamspiltter disposed on a |ight
first beamspiltter and said objective3{®ns, for reflect

sed on a light

St

 REFRABEWERT sieEr,

1f opti gal
pa.hzﬁbb&5%§%§hid
i ng—ight eni ftgd

from sai d second optical source and reflected by said sq
to said recording nedium and reflecti tﬁght efl ected
medi umto said second beamspiltter. iﬁl LA pnpati bl e
claimed in claim110, further conprising
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a collimting lens for changing a divergent l|ight incident upon the light
path between said first.and second optical sources and said objective Iens
into a parallel light or a |ight approxinate to parallel Ijght. 12.

conpati bl e optical pickup as clainmed in claim 11, wherein ?@ﬁ
optical source is situated within the focal dlstance of s |§EPE$ Q?ﬂSHEET

| ens for nmaking divergent light emtted fromsaid second opt cal s?q ce _ard
passed t hrough said collimating | ens aﬂ/a predet er mi ned angl ~Ud 7
conpati bl e optical pickup as claimed in n claim10, further [co rrlclng a
first sensor lens for adjusting théfﬁfiﬁs ofg light incident upon a forward

| ight path of at l.east one of said eantsecond optic 6105814
A conmpatible optical pickup as clainmed in claim1, wherein said first
optical source and said first optlcal detector are installed adjacent to
each other to constitutel@b&d o A—comnpati bl e optical pickup
as claimed in claim 14, where e ses:

41
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a substrate on which said first optical source and said first optlcal
detector are installed; a housing having an emtting mﬁndom/Lhr@
light emtted fromsaid first optical source is passe “?ggﬁ‘ w@hﬁn@§f§ald

first optical source and said first 18 optical det add hol agriam

installed in said emtting window, for guiding light eémyted fgy e G
first optical source and received via said objective |kn add sai d mwj '
recording mediumto said first opti®Al detector. 16. A\conpat+bTe optida

pi ckup as clainmed in claim1l1, wheré&m said second optidal source an
second optical detectors are installed ad]?SFnt to each| otk “g"constitute
a second nodul e. ¥ G. ’

oo
10— ..

————

— 41
A ' A

A—
a4

} .
;%5

122]
o]

67

57




17. A conpatible'optical pi ckup as clained.in claim16, wherein said:

second nodul e conprises: a substrate on whi ch sai d second optical _source .
'R'Elﬁ

I s passed, for covering said second optical source and said sebond gﬁhgcal
gui

and said second optical detector are installed; a housing h
emtting w ndow t hrough which light emtted fromsaid secon

detector; and a holograminstalled in said en1tt|ng w ndow,

of
light emtted fromsaid second opti cal &HLpe and recei ved

| a

g e
L sourgg
’\I‘?

said

e s purea bk Svmn g

T

objective |l ens and said recording nediumto said second opti

3 _al .

det ect or.

FIG. ¢ M
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