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1
OPTICAL DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Phase of PCT/KR2020/
011212 filed on Aug. 21, 2020, which claims priority under
35 US.C. § 119(a) to Patent Application No. 10-2019-
0106058 filed in the Republic of Korea on Aug. 28, 2019, all
of' which are hereby expressly incorporated by reference into
the present application.

TECHNICAL FIELD

The present invention relates to an optical device.

BACKGROUND ART

The content described below provides background infor-
mation on the present embodiment and does not describe the
prior art.

As the spread of various portable terminals is widely
generalized and wireless Internet services are commercial-
ized, the demands of consumers related to portable terminals
are also diversifying, so that various types of additional
devices are being installed in the portable terminals.

Among them, there is a camera module for photographing
a subject as a photograph or a moving picture. Meanwhile,
as various types of additional devices are installed in recent
camera modules, there is a demand for miniaturization of the
camera module.

DETAILED DESCRIPTION OF THE
INVENTION

Technical Subject

An object of the present invention is to provide an optical
device capable of reducing the size of a product.

Technical Solution

An optical device according to one aspect of the present
invention for achieving the above object comprises: a main
body; a display unit which comprises a polarization layer
and which is disposed on one surface of the main body; and
a camera module which is disposed in the main body and
which is overlapped with the polarization layer in an optical
axis direction, wherein a first region of the polarization layer
being overlapped with the camera module in the optical axis
direction blocks or reflects at least a portion of an incident
light when the camera module is not operating.

In addition, the first region may transmit the incident light
when the camera module is operating.

In addition, the display unit may comprise a reflective
layer disposed on one side of the polarization layer, and at
least a portion of the camera module may be overlapped with
the reflective layer in a direction perpendicular to the optical
axis direction.

In addition, the camera module may comprise a control
unit being electrically connected to the display unit.

In addition, the control unit may provide an OFF signal to
the first region when the camera module is turned on, and
may provide an ON signal to the first region when the
camera module is turned off.

In addition, an OLED layer disposed on one side of the
polarization layer is comprised, and the control unit may
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2

provide an OFF signal in a region being overlapped with the
first region and the camera module in the optical axis
direction among the OLED layer when the camera module
is turned ON.

In addition, a phase delay layer disposed on one side of
the OLED layer may be comprised, and at least a portion of
the phase delay layer may be overlapped with the first region
and the camera module in the optical axis direction.

In addition, the camera module may be disposed adjacent
to an end portion of the display unit.

An optical device according to an aspect of the present
invention for achieving the above object comprises: a main
body; a display unit comprising a polarization layer com-
prising a first region and disposed on one surface of the main
body; a camera module disposed on the main body and being
overlapped with the first region in an optical axis direction;
and a control unit electrically connected to the display unit
and the camera module, wherein the control unit provides an
OFF signal to the first region when the camera module is
turned on, and may provide an ON signal to the first region
when the camera module is turned OFF.

In addition, an OLED layer disposed on one side of the
polarization layer is comprised, and the first region and the
camera module may be overlapped with the OLED layer in
the optical axis direction.

In addition, when the camera module is turned ON, the
control unit may provide an OFF signal to a region being
overlapped with the camera module and the first region in
the optical axis direction among the OLED layer.

In addition, a phase delay layer disposed on one side of
the OLED layer is comprised, and the first region and the
camera module may be overlapped with the phase delay
layer in the optical axis direction.

In addition, a reflective layer disposed on one side of the
phase delay layer is comprised, and at least a portion of the
camera module may be overlapped with the reflective layer
in a direction perpendicular to the optical axis direction.

Advantageous Effects

Through the present embodiment, an optical device
capable of reducing the size of a product can be provided.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of an optical device accord-
ing to an embodiment of the present invention.

FIG. 2 is a cross-sectional view of an optical device
according to an embodiment of the present invention.

FIG. 3 is a block diagram of a partial configuration of an
optical device according to an embodiment of the present
invention.

FIGS. 4 and 5 are diagrams illustrating an optical path
incident to a camera module of an optical device according
to an embodiment of the present invention.

BEST MODE

Hereinafter, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

However, the technical idea of the present invention is not
limited to some embodiments to be described, but may be
implemented in various forms, and within the scope of the
technical idea of the present invention, one or more of the
constituent elements may be selectively combined or sub-
stituted between embodiments.



US 11,729,485 B2

3

In addition, the terms (comprising technical and scientific
terms) used in the embodiments of the present invention,
unless explicitly defined and described, can be interpreted as
a meaning that can be generally understood by a person
skilled in the art, and commonly used terms such as terms
defined in the dictionary may be interpreted in consideration
of the meaning of the context of the related technology.

In addition, terms used in the present specification are for
describing embodiments and are not intended to limit the
present invention.

In the present specification, the singular form may com-
prise the plural form unless specifically stated in the phrase,
and when described as “at least one (or more than one) of A
and B and C”, it may comprise one or more of all combi-
nations that can be combined with A, B, and C.

In addition, in describing the components of the embodi-
ment of the present invention, terms such as first, second, A,
B, (a), and (b) may be used. These terms are merely intended
to distinguish the components from other components, and
the terms do not limit the nature, order or sequence of the
components.

And, when a component is described as being ‘con-
nected’, ‘coupled’ or ‘interconnected’ to another component,
the component is not only directly connected, coupled or
interconnected to the other component, but may also com-
prise cases of being ‘connected’, ‘coupled’, or ‘intercon-
nected’ due that another component between that other
components.

In addition, when described as being formed or arranged
in “on (above)” or “below (under)” of each component, “on
(above)” or “below (under)” means that it comprises not
only the case where the two components are directly in
contact with, but also the case where one or more other
components are formed or arranged between the two com-
ponents. In addition, when expressed as “on (above)” or
“below (under)”, the meaning of not only an upward direc-
tion but also a downward direction based on one component
may be comprised.

An ‘optical axis direction’ used below is defined as an
optical axis direction of a camera module coupled to an
optical device. Meanwhile, the ‘optical axis direction’ may
correspond to a ‘vertical direction’, a ‘z-axis direction’, and
the like. Hereinafter, the present invention will be described
in more detail with reference to the accompanying drawings.

FIG. 1 is a perspective view of an optical device accord-
ing to an embodiment of the present invention. FIG. 2 is a
cross-sectional view of an optical device according to an
embodiment of the present invention. FIG. 3 is a block
diagram of a partial configuration of an optical device
according to an embodiment of the present invention. FIGS.
4 and 5 are diagrams illustrating an optical path incident to
a camera module of an optical device according to an
embodiment of the present invention.

Referring to FIGS. 1 to 5, an optical device 10 according
to an embodiment of the present invention may comprise a
main body 11, a display unit 100, a camera module 200, and
a control unit 300, but may be implemented except for some
of'these configurations, and additional configurations are not
excluded.

The optical device 10 may be one among a hand phone,
a mobile phone, a smart phone, a portable smart device, a
digital camera, a laptop computer, a digital broadcasting
terminal, a personal digital assistant (PDA), a portable
multimedia player (PMP), and a navigation device. How-
ever, the type of the optical device 10 is not limited thereto,
and any device for photographing an image or a picture may
be comprised in the optical device 10.
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The optical device 10 may comprise a main body 11. The
main body 11 may form the outer appearance of the optical
device 10. The display unit 100 may be disposed on one
surface of the main body 11. The main body 11 may be
formed in a hexahedral shape. The main body 11 may
comprise an upper surface, a lower surface, and first to
fourth side surfaces connecting the upper surface and the
lower surface. The camera module 200 and the control unit
300 may be disposed in the inner space of the main body 11.

The optical device 10 may comprise a display unit 100.
The display unit 100 may be disposed on one surface of the
main body 11. The display unit 100 may be disposed on an
upper surface of the main body 11. The display unit 100 may
be overlapped with the camera module 200 in an optical axis
direction. The display unit 100 may be electrically con-
nected to the control unit 300. The display unit 100 may
receive a current and/or a signal from the control unit 300.

The display unit 100 may comprise a polarization layer
110. The polarization layer 110 may be a polarizing plate.
The polarization layer 110 may be disposed on the OLED
layer 120. The polarization layer 110 may reflect or block at
least a portion of incident light incident from the outside.
The polarization layer 110 may transmit at least a portion of
incident light incident from the outside. At least a portion of
the polarization layer 110 may be overlapped with the
camera module 200 in an optical axis direction. At least a
portion of the polarization layer 110 may be overlapped with
the OLED layer 120, the phase delay layer 130, and the
reflective layer 140 in an optical axis direction.

The polarization layer 110 may comprise a first region
112. The first region 112 may be formed in a region being
overlapped with the camera module 200 in an optical axis
direction among the polarization layer 110. The first region
112 may be electrically connected to the control unit 300.
The first region 112 may receive a current and/or a signal
from the control unit 300. When the camera module 200
operates, the first region 112 may receive an OFF signal
from the control unit 300 and transmit at least a portion of
incident light incident from the outside toward the camera
module 200. When the camera module 200 is not operating,
the first region 112 may receive an ON signal from the
control unit 300 to reflect or block at least a portion of
incident light incident from the outside. Through this, when
the camera module 200 operates, external light is incident on
the camera module 200 to form an image, and when the
camera module 200 is not operating, an image is outputted
from the display unit 100 toward the outside by blocking
external light so that the user can see it. That is, since the
area of the image outputted from the display unit 100 toward
the outside can be widened, the size of the product can be
reduced.

The display unit 100 may comprise an OLED layer 120.
The OLED layer 120 may be a thin film light emitting diode
(LED) made of a film of an organic compound in which the
light emitting layer emits light in response to an electric
current. The OLED layer 120 may be disposed below the
polarization layer 110. The OLED layer 120 may be dis-
posed on the phase delay layer 130. The OLED layer 120
may be overlapped with the polarization layer 110 in an
optical axis direction. The OLED layer 120 may be formed
to have a size corresponding to the polarization layer 110.
When the camera module 200 is turned ON, a region being
overlapped with the first region 112 of the OLED layer 120
and the camera module 200 in an optical axis direction may
be turned OFF by receiving a signal from the control unit
300. Through this, an external light may be incident to the
camera module 200.
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The display unit 100 may comprise a phase delay layer
130. The phase delay layer 130 may be disposed below the
OLED layer 120. The OLED layer 120 may be disposed on
the reflective layer 140. The phase delay layer 130 may be
overlapped with the OLED layer 120 and the camera module
200 in an optical axis direction. The phase delay layer 130
may be overlapped with the first region 112 in an optical axis
direction. When the camera module 200 is not operating, the
first region 112 may be turned ON to reflect or block at least
a portion of incident light incident from the outside. In this
case, the light passing through the polarization layer 110 and
the OLED layer 120 is reduced by the incident light, and
proceeds to the camera module 200 with the phase shifted by
45 degrees by the phase delay layer 130. This light is
reflected from the camera module 200 again, and the phase
is rotated by 45 degrees so that a total of 90 degrees of
polarization proceeds. The 90 degree polarized light is
blocked by the polarization layer 110 to prevent the user
from recognizing the external light reflection.

The display unit 100 may comprise a reflective layer 140.
The reflective layer 140 may be a reflector. The reflective
layer 140 may be disposed below the phase delay layer 130.
The reflective layer 140 may not be overlapped with the
camera module 200 in an optical axis direction. The reflec-
tive layer 140 may not be overlapped with the first region
112 in an optical axis direction. The reflective layer 140 may
be overlapped with the camera module 200 in a direction
perpendicular to the optical axis direction. To this end, space
efficiency can be enhanced.

The optical device 10 may comprise a camera module
200. The camera module 200 may comprise a lens and an
image sensor. The camera module 200 may be disposed in
the main body 11. The camera module 200 may be disposed
below the display unit 100. The camera module 200 may be
overlapped with the first region 112 in an optical axis
direction. The camera module 200 may be overlapped with
the OLED layer 120 and the phase delay layer 130 in an
optical axis direction. The camera module 200 may not be
overlapped with the reflective layer 140 in an optical axis
direction. The camera module 200 may be overlapped with
the reflective layer 140 in a direction perpendicular to the
optical axis direction. The upper region of the camera
module 200 may be overlapped with the reflective layer 140
in a direction perpendicular to the optical axis direction. The
camera module 200 may be electrically connected to the
control unit 300.

The optical device 10 may comprise a control unit 300.
The control unit 300 may be disposed on the main body 11.
The control unit 300 may be electrically connected to the
display unit 100 and the camera module 200. The control
unit 300 may provide a current and/or a control signal to the
display unit 100 and the camera module 200.

The control unit 300 may provide an OFF signal to the
camera module 200. In this case, the control unit 300 may
provide an ON signal to the first region 112 and an ON signal
to the OLED layer 120 to output an image in the entire area
of the OLED layer 120.

The control unit 300 may provide an ON signal to the
camera module 200. In this case, the control unit 300
provides an OFF signal to a first region 112, and may
provide an OFF signal to a region being overlapped with the
first region 112 and the camera module 200 in an optical axis
direction among the OLED layer 120. Through this, most of
the light incident from the outside is incident on the camera
module 200 to obtain an external image.

Although the embodiment of the present invention has
been described above with reference to the accompanying
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6

drawings, those of ordinary skill in the art to which the
present invention belongs will understand that the present
invention may be embodied in other specific forms without
changing the technical spirit or essential features thereof.
Therefore, it should be understood that the embodiments
described above are illustrative in all respects and not
restrictive.

The invention claimed is:

1. An optical device comprising:

a main body;

a display unit comprising a polarization layer and dis-

posed on one surface of the main body; and

a camera module disposed on the main body and over-

lapped with the polarization layer in an optical axis
direction,

wherein a first region of the polarization layer overlapped

with the camera module in the optical axis direction
blocks or reflects at least a portion of an incident light
when the camera module is not operating.

2. The optical device of claim 1, wherein the first region
transmits the incident light when the camera module is
operating.

3. The optical device of claim 1, wherein the display unit
comprises a reflective layer disposed at one side of the
polarization layer, and

wherein at least a portion of the camera module is

overlapped with the reflective layer in a direction
perpendicular to the optical axis direction.

4. The optical device of claim 1, comprising a control unit
electrically connected to the camera module and the display
unit.

5. The optical device of claim 4, wherein the control unit
provides an OFF signal to the first region when the camera
module is turned ON, and provides an ON signal to the first
region when the camera module is turned OFF.

6. The optical device of claim 4, comprising an OLED
layer disposed at one side of the polarization layer,

wherein the control unit provides an OFF signal to a

region of the OLED layer overlapped with the first
region and the camera module in the optical axis
direction when the camera module is turned ON.

7. The optical device of claim 6, comprising a phase delay
layer disposed at one side of the OLED layer,

wherein at least a portion of the phase delay layer is

overlapped with the first region and the camera module
in the optical axis direction.

8. The optical device of claim 1, wherein the camera
module is disposed adjacent to an end portion of the display
unit.

9. The optical device of claim 1, wherein the camera
module is spaced apart from the display unit.

10. The optical device of claim 3, wherein the display unit
comprises an OLED layer and a phase delay layer disposed
between the polarization layer and the reflective layer, and

wherein the OLED layer is disposed between the polar-

ization layer and the phase delay layer.

11. The optical device of claim 1, wherein, in a direction
perpendicular to the optical axis direction, a width of the first
region of the polarization layer is greater than a width of the
camera module.

12. The optical device of claim 3, wherein the first region
of the polarization layer is not overlapped with the reflective
layer in the optical axis direction.

13. The optical device of claim 7, wherein a phase of a
light proceeding to the camera module is shifted by 45
degrees by the phase delay layer when the camera module is
turned OFF.
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14. The optical device of claim 13, wherein a phase of a
light reflected from the camera module is shifted by 45
degrees by the phase delay layer when the camera module is
turned OFF.

15. An optical device comprising:

a main body;

a display unit disposed on one surface of the main body
and comprising a polarization layer comprising a first
region;

a camera module disposed on the main body and over-
lapped with the first region in an optical axis direction;
and

a control unit electrically connected to the display unit
and the camera module,

wherein the control unit provides an OFF signal to the first
region when the camera module is turned on, and
provides an ON signal to the first region when the
camera module is turned OFF.

16. The optical device of claim 15, comprising an OLED

layer disposed at one side of the polarization layer,
wherein the first region and the camera module are
overlapped with the OLED layer in the optical axis
direction.

17. The optical device of claim 16, wherein the control
unit provides an OFF signal to a region of the OLED layer
overlapped with the camera module and the first region in
the optical axis direction when the camera module is turned
ON.
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18. The optical device of claim 17, wherein the display
unit comprises a phase delay layer disposed at one side of
the OLED layer, and

wherein the first region and the camera module are

overlapped with the phase delay layer in the optical
axis direction.

19. The optical device of claim 18, wherein the display
unit comprises a reflective layer disposed at one side of the
phase delay layer, and

wherein at least a portion of the camera module is

overlapped with the reflective layer in a direction
perpendicular to the optical axis direction.
20. An optical device comprising:
a main body;
a display unit disposed on the main body and comprising
a polarization layer and an OLED layer; and

a camera module disposed on the main body,

wherein each of the polarization layer and the OLED
layer comprises a first region overlapped with the
camera module in the optical axis direction,
wherein, when the camera module is not operating, the
first region of the polarization layer is configured to
block or reflect at least a portion of an incident light and
the first region of the OLED layer is turned ON, and

wherein, when the camera module is operating, the first
region of the polarization layer is configured to transmit
the incident light and the first region of the OLED layer
is turned OFF.



