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Description

BACKGROUND OF THE INVENTION

Field of the invention

[0001] Exemplary aspects of the present disclosure re-
late to a TV apparatus.

Description of Related Art

[0002] In general, a TV (Television) apparatus is an
apparatus configured to view a broadcasting program by
receiving a broadcasting image.
[0003] A multilateral research is being waged recently
to enable a TV apparatus to have other functions than
the basic function of viewing a broadcasting image.
[0004] For example, the TV apparatus is being devel-
oped and evolved to enable multiple functions such as a
function of displaying photographs and images by
searching the photographs and images, a function of
monitoring by being connected to Internet and a function
of performing a video telephone, to name a few.
[0005] Particularly, a TV apparatus is being developed
to enable a video conferencing service system config-
ured to perform a conference by allowing participants in
remote areas to mutually discuss matters on a real-time
base through images as a conference service.
[0006] However, the function by the TV apparatus to
provide a video conferencing service system is still in its
infancy, and therefore, a multilateral technology must be
developed for further improvement of the video confer-
encing service system.

SUMMARY OF THE INVENTION

[0007] Exemplary aspects of the present disclosure
are to substantially solve at least the above problems
and/or disadvantages and to provide at least the advan-
tages as mentioned below. Thus, the present disclosure
is directed to provide a TV apparatus configured to min-
imize a power consumption of a camera module mounted
on a TV apparatus.
[0008] In one general aspect of the present disclosure,
there is provided a TV apparatus, the apparatus com-
prising:

a TV body configured to display an image; and
a camera module configured to be driven, in a case
the TV body is protruded.

[0009] Preferably, but not necessarily, the TV appara-
tus may further comprise a driving unit configured to pro-
trude the camera module from the TV body.
[0010] Preferably, but not necessarily, the camera
module may be configured to realize a VCS (Video Con-
ference System).
[0011] Preferably, but not necessarily, the driving of

the camera module may include any one of a driving of
the camera module while the camera module is in a pow-
er-on state, a driving of the camera module while the
camera module is off a sleep mode, and a driving of the
camera module while the camera module is off a standby
mode.
[0012] Preferably, but not necessarily, the TV body
may include a receiving unit configured to receive the
driving unit, and an actuator configured to allow the driv-
ing unit to be in a non-protruded state from the TV body
by accommodating the driving unit into the receiving unit,
or to allow the driving unit to be in a protruded state from
the TV body by distancing the driving unit from the re-
ceiving unit.
[0013] Preferably, but not necessarily, the driving unit
may be mounted with a photo reflector, and the receiving
unit is formed with a reflector configured to reflect light
emitted from the photo reflector to the photo reflector.
[0014] Preferably, but not necessarily, the driving unit
may be deviated from the receiving unit, in a case the
driving unit is protruded from the TV body, to drive the
camera module by preventing the light emitted from the
photo reflector from being reflected to the photo reflector.
[0015] Preferably, but not necessarily, the driving unit
may be accommodated into the receiving unit, in a case
the driving unit is in a non-protruded state from the TV
body, to prevent the camera module from being driven
by allowing the light emitted from the photo reflector to
be reflected from the reflector formed on the receiving
unit and to be incident on the photo reflector.
[0016] Preferably, but not necessarily, the camera
module may include a left eye camera unit configured to
photograph a left eye image, and a right eye camera unit
configured to be distanced from the left eye camera unit
to photograph a right eye image.
[0017] Preferably, but not necessarily, the camera
module may include a first camera unit, a second camera
unit distanced from the first camera unit to photograph a
3D (three dimensional) image, and a third camera unit
distanced from the second camera unit to extract a 3D
depth.
[0018] Preferably, but not necessarily, the camera
module may further include a microphone interposed be-
tween the first and second camera units or a microphone
interposed between the second and third camera units.
[0019] Preferably, but not necessarily, the TV body
may include a 3D image generator configured to gener-
ate a 3D image using an image photographed by the first
and second camera units, and a 3D depth extractor con-
figured to extract a 3D depth using an image photo-
graphed by the first and third camera units.
[0020] In another general aspect of the present disclo-
sure, there is provided a TV apparatus, the TV apparatus
comprising:

a TV body configured to display an image; and
a camera module mounted on the TV body and con-
figured to be turned on and turned off by a magnetic
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field configured to change in response to movement
of the camera module.

[0021] Preferably, but not necessarily, the movement
of the camera module may be sliding or tilting.
[0022] Preferably, but not necessarily, the TV appara-
tus may further comprise a magnetic sensor configured
to detect a magnetic field that changes in response to
the movement of the camera module.
[0023] Preferably, but not necessarily, the TV appara-
tus may further comprise a magnet fixed to the TV body,
and a magnetic sensor configured to change positions
in response to the movement of the camera module, and
configured to detect or not to detect a magnetic field of
the magnet.
[0024] Preferably, but not necessarily, the TV appara-
tus may further comprise: a magnet configured to change
positions in response to the movement of the camera
module; and a magnetic sensor configured to detect or
not to detect a magnetic field of the magnet in response
to the position change of the magnet.
[0025] In still another general aspect of the present dis-
closure, there is provided a TV apparatus, the TV appa-
ratus comprising:

a TV body configured to display an image;
a camera module configured to protrude or not to
protrude from the TV body; and
a photo diode mounted on the camera module and
configured to output a signal for controlling operation
of the camera module by receiving or not receiving
light, in a case the camera module protrudes or fails
to protrude from the TV body.

[0026] Preferably, but not necessarily, the photo diode
may output a control signal configured to turn on an elec-
tric power of the camera module by receiving the light,
in a case the camera module protrudes from the TV body,
and configured to turn off an electric power of the camera
module by not receiving the light, in a case the camera
module fails to protrude from the TV body.
[0027] Preferably, but not necessarily, the TV appara-
tus may further comprise a controller configured to con-
trol the operation of the camera module by receiving the
control signal of the photo diode.
[0028] In an advantageous aspect, embedment of a
camera module inside the TV apparatus can be realized,
and power consumption of a camera module can be min-
imized by being driven, in a case the camera module
protrudes from a TV body to photograph an object.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 is a mimetic front view illustrating a TV appa-
ratus according to an exemplary embodiment of the
present disclosure.

FIG.2 is a mimetic cross-sectional view illustrating a
driving unit of a TV apparatus according to an exem-
plary embodiment of the present disclosure.
FIGS. 3a and 3b are mimetic cross-sectional views
each illustrating an operation of a driving unit of a
TV apparatus according to an exemplary embodi-
ment of the present disclosure.
FIG.4 is a mimetic cross-sectional view illustrating a
relationship between a photo reflector of a driving
unit on a TV apparatus and a reflector according to
an exemplary embodiment of the present disclosure.
FIG. 5 is a mimetic view illustrating an example of a
camera module mounted on a driving unit of a TV
apparatus according to an exemplary embodiment
of the present disclosure.
FIG. 6 is a mimetic view illustrating another example
of a camera module mounted on a driving unit of a
TV apparatus according to an exemplary embodi-
ment of the present disclosure.
FIGS. 7a and 7b are mimetic views each illustrating
a state in which a microphone is mounted on a driving
unit of a TV apparatus according to an exemplary
embodiment of the present disclosure.
FIG. 8 is a block diagram illustrating a part of a TV
apparatus according to an exemplary embodiment
of the present disclosure.
FIG.9 is a mimetic perspective view illustrating a TV
apparatus according to another exemplary embodi-
ment of the present disclosure.
FIG.10 is a mimetic perspective view illustrating an
example of a magnetic field converting means of
FIG.9.
FIG.11 is a mimetic perspective view illustrating a
TV apparatus according to still another exemplary
embodiment of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0030] Now, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.
[0031] In describing the present disclosure, certain lay-
ers, sizes, shapes, components or features may be ex-
aggerated for clarity and convenience. Accordingly, the
meaning of specific terms or words used in the specifi-
cation and claims should not be limited to the literal or
commonly employed sense, but should be construed or
may be different in accordance with the intention of a
user or an operator and customary usages.
[0032] Therefore, the definition of the specific terms or
words should be based on the contents across the spec-
ification. It should be emphasized, however, that the
present disclosure is not limited to a particular disclosure,
as explained above. It should be understood that other
technical subjects not mentioned herein may be appre-
ciated by those skilled in the art.
[0033] In the drawings, the size and relative sizes of
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layers, regions and/or other elements may be exagger-
ated or reduced for clarity.
[0034] FIG.1 is a mimetic front view illustrating a TV
apparatus according to an exemplary embodiment of the
present disclosure.
[0035] The TV apparatus according to an exemplary
embodiment of the present disclosure includes a TV body
(100) configured to display an image, and a camera mod-
ule (210) configured to be driven by being mounted at
one side of the TV body (100). Although the camera mod-
ule (210) is protruded from an upper surface of the TV
body (100), the present disclosure is not limited thereto.
[0036] At this time the TV apparatus according to the
exemplary embodiment of the present disclosure may
further comprise a driving unit (200) configured to pro-
trude the camera module (210) from the TV body (100).
[0037] Furthermore, the driving unit (200) may be
mounted with the camera module (210).
[0038] Hence, the camera module (210) can be pro-
truded from the TV body (100) and driven to photograph
an object in front of the TV body (100), because the driv-
ing unit (200) is protruded from the TV body (100).
[0039] The camera module (210) may be configured
to realize a VCS (Video Conference System).
[0040] That is, the driving unit (200) is protruded from
the TV body (100) to drive the camera module (210).
[0041] At this time, the driving of the camera module
(210) may include any one of a driving of the camera
module (210) while in a power-on state, a driving of the
camera module (210) while off a sleep mode, and a driv-
ing of the camera module (210) while off a standby mode,
whereby the TV apparatus according to an exemplary
embodiment of the present disclosure can realize em-
bedment of the camera module (210) inside the TV ap-
paratus, and power consumption of the camera module
(210) can be minimized by being driven, in a case the
camera module (210) protrudes from a TV body to pho-
tograph an object.
[0042] FIG.2 is a mimetic cross-sectional view illustrat-
ing a driving unit of a TV apparatus according to an ex-
emplary embodiment of the present disclosure, FIGS. 3a
and 3b are mimetic cross-sectional views each illustrat-
ing an operation of a driving unit of a TV apparatus ac-
cording to an exemplary embodiment of the present dis-
closure, and FIG.4 is a mimetic cross-sectional view il-
lustrating a relationship between a photo reflector of a
driving unit on a TV apparatus and a reflector according
to an exemplary embodiment of the present disclosure.
[0043] The abovementioned driving unit (200) of the
TV apparatus may be mounted with a camera module
(210).
[0044] Furthermore, the TV body (100) is formed with
a receiving unit (110) configured to receive the driving
unit (200), as illustrated in FIG.2. Hence, the driving unit
(200) may be in a non-protruded state to the TV body by
accommodating the driving unit (200) into the receiving
unit (110), or in a protruded state from the TV body by
distancing the driving unit (200) from the receiving unit

(110). The movement of the driving unit (200) may be
enabled by an actuator included inside the TV body (100).
[0045] That is, the driving unit (200) is protruded or not
protruded from the TV body (100) by the actuator.
[0046] Furthermore, the driving unit (200) may be
mounted with a photo reflector (250), and the receiving
unit (110) may be formed with a reflector (120) configured
to reflect light emitted from the photo reflector (250) to
the photo reflector (250).
[0047] That is, as illustrated in FIG.3a, the driving unit
(200) is deviated from the receiving unit (110), in a case
the driving unit (200) is protruded from the TV body (100),
whereby the camera module is driven by preventing the
light (A) emitted from the photo reflector (250) from being
reflected to the photo reflector (250).
[0048] Furthermore, as illustrated in FIG. 3b, the driv-
ing unit (200) may be accommodated into the receiving
unit (110), in a case the driving unit (200) is in a non-
protruded state from the TV body, whereby the camera
module can be prevented from being driven , can be in
a sleep mode or can be in a standby mode by allowing
the light emitted from the photo reflector to be reflected
from the reflector (120) formed on the receiving unit (110)
and to be incident again on the photo reflector (250).
[0049] At this time, the reflector (120) may be posi-
tioned at a lateral surface or a front surface of the moving
camera module.
[0050] FIG. 5 is a mimetic view illustrating an example
of a camera module mounted on a driving unit of a TV
apparatus according to an exemplary embodiment of the
present disclosure, FIG. 6 is a mimetic view illustrating
another example of a camera module mounted on a driv-
ing unit of a TV apparatus according to an exemplary
embodiment of the present disclosure, and FIGS. 7a and
7b are mimetic views each illustrating a state in which a
microphone is mounted on a driving unit of a TV appa-
ratus according to an exemplary embodiment of the
present disclosure.
[0051] The camera module mounted on the driving unit
(200) may include, as illustrated in FIG.5, a left eye cam-
era unit (310) configured to photograph a left eye image,
and a right eye camera unit (320) configured to be dis-
tanced from the left eye camera unit (310) to photograph
a right eye image.
[0052] That is, the left eye and right eye camera units
(310, 320) can obtain a 3D (three dimensional) image.
[0053] Referring to FIG.6, the camera module may in-
clude a first camera unit (510) mounted on the driving
unit (200), a second camera unit (520) distanced from
the first camera unit (510) to photograph a 3D image,
and a third camera unit (530) distanced from the second
camera unit (520) to extract a 3D depth. At this time, the
first camera unit (510) may be a reference camera com-
monly participating in the photograph of the 3D image
and the extraction of the 3D depth.
[0054] That is, the first and second camera units (510,
520) may photograph the 3D image, and the first and
second camera units (510, 520) may function as a bin-
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ocular camera.
[0055] For example, the first camera unit (510) may
photograph a right eye image and the second camera
unit (520) may photograph a left eye image. At this time,
the first and second camera units (510, 520) minimally
maintain an approximate distance of binocular disparity,
where it is better to maintain a maximally closest dis-
tance. Furthermore, a 3D depth is extracted using images
photographed by the first and third camera units (510,
530).
[0056] At this time, it is better for the first camera unit
(510) to be distanced from the third camera unit (530) as
long as possible.
[0057] That is, if the distance between the first camera
unit (510) and the third camera unit (530) is closer, reli-
ability of the extracted 3D depth may be deteriorated to
provide a user with dizziness and repulsion in a case the
3D depth is utilized as an input of a game.
[0058] Thus, the third camera unit (530) according to
the exemplary embodiment of the present disclosure may
be used as an input device by extracting a 3D depth using
the images photographed by the first and third camera
units (510, 530).
[0059] Therefore, a camera module structure arranged
with the first, second and third camera units (510, 520,
530) can be advantageously realized in the exemplary
embodiment of the present disclosure to generate a 3D
image and to extract a 3D depth at the same time.
[0060] In addition, each of the first, second and third
camera units (510, 520, 530) in the camera module struc-
ture according to the exemplary embodiment of the
present disclosure may include an image sensor, and
each of the image sensors on the first, second and third
camera units (510, 520, 530) may be mounted on one
substrate.
[0061] Furthermore, each of the first, second and third
camera units (510, 520, 530) may be applied in plural
according to a relevant function, and in a case the number
of each of the first, second and third camera units (510,
520, 530) is plural, much more information on a target
can be obtained.
[0062] Furthermore, one of the first, second and third
camera units (510, 520, 530) may be arranged in plural,
whereby a much clearer 3 D image, a much more accu-
rate depth information and an input device can be ob-
tained.
[0063] At the same time, in a case an IR (Infrared) pixel
or sensor is applied, depth information even at a low light
level can be accurately obtained.
[0064] In addition, in case of data output, a separate
parallel or serial output for each sensor may be enabled,
and in case of one output, the data output may be out-
putted in a high speed serial signal
[0065] Meanwhile, the camera module may further in-
clude a microphone (600) interposed between the cam-
era units. For example, the microphone (600 may be in-
terposed between the left and right eye camera units
(310, 320) as illustrated in FIG.7a, or the microphone

(600) may be interposed between the first and second
camera units (510, 520) or between the second and third
camera units (520, 530), as illustrated in FIG.7b, where
the first, second and third camera units (510, 520, 530)
may be arranged in a row.
[0066] FIG. 8 is a block diagram illustrating a part of a
TV apparatus according to an exemplary embodiment of
the present disclosure.
[0067] The TV apparatus according to an exemplary
embodiment of the present disclosure includes a first
camera unit (510), a second camera unit (520) distanced
from the first camera unit (510) to photograph a 3D image,
a third camera unit (530) distanced from the second cam-
era unit (520) to extract a 3D depth, a 3D image generator
(540) configured to generate a 3D image using the im-
ages photographed by the first and second camera units
(510, 520), and a 3D depth extractor (550) configured to
extract a 3D depth using the images photographed by
the first, second and third camera units (510, 520, 530).
[0068] Hence, the 3D depth extractor (550) in the TV
apparatus according to an exemplary embodiment of the
present disclosure generates a 3D image using the im-
ages photographed by the first and second camera units
(510, 520), and the 3D depth extractor (550) extracts a
3D depth using the images photographed by the first and
third camera units (510, 530).
[0069] FIG.9 is a mimetic perspective view illustrating
a TV apparatus according to another exemplary embod-
iment of the present disclosure, and FIG.10 is a mimetic
perspective view illustrating an example of a magnetic
field converting means of FIG.9.
[0070] Referring to FIG.9, the TV apparatus according
to another exemplary embodiment of the present disclo-
sure the TV apparatus comprises: a TV body (100) con-
figured to display an image; and a camera module (300)
mounted on the TV body (100) and configured to be
turned on and turned off by a magnetic field configured
to change in response to movement of the camera mod-
ule.
[0071] That is, the magnetic field changes, in a case
the camera module (300) is moved, and the camera mod-
ule (300) is turned on or turned off in response to the
changed magnetic field, where the movement of the cam-
era module is sliding or tilting.
[0072] Furthermore, the TV apparatus may further
comprise a magnetic sensor configured to detect a mag-
netic field that changes in response to the movement of
the camera module (300).
[0073] Still furthermore, as illustrated in FIG.10, the TV
apparatus according to another exemplary embodiment
of the present disclosure may further comprise a magnet
(320) fixed to the TV body (100), and a magnetic sensor
(310) configured to change positions in response to the
movement of the camera module (300), and configured
to detect or not to detect a magnetic field of the magnet
(320).
[0074] That is, the magnetic sensor (310) may be so
configured as to move to a direction of the moving camera
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module (300).
[0075] For example, the magnetic sensor (310) may
be mounted on a moving body configured to move the
camera module (300).
[0076] Conversely, the TV apparatus may include a
magnet that changes positions in response to the move-
ment of the camera module (300), and a magnetic sensor
(310) configured to change positions in response to the
movement of the magnet (320), and configured to detect
or not to detect a magnetic field of the magnet (320).
[0077] In conclusion, the TV apparatus according to
another exemplary embodiment of the present disclosure
can operate the camera module (300) by the movement
of the camera module (300) being present within a mag-
netic field detection scope, or by the movement of the
camera module (300) being deviated from a magnetic
field detection scope.
[0078] FIG.11 is a mimetic perspective view illustrating
a TV apparatus according to still another exemplary em-
bodiment of the present disclosure.
[0079] The TV apparatus according to still another ex-
emplary embodiment of the present disclosure compris-
es: a TV body (100) configured to display an image, a
camera module (700) configured to protrude or not to
protrude from the TV body, and a photo diode mounted
on the camera module (700) and configured to output a
signal for controlling operation of the camera module
(700) by receiving or not receiving light, in a case the
camera module protrudes or fails to protrude from the
TV body.
[0080] At this time, the photo diode may output a con-
trol signal, a sleep mode signal, or a standby mode signal
configured to turn on an electric power of the camera
module (700) by receiving light, in a case the camera
module (700) protrudes from the TV body (100), and con-
figured to turn off an electric power of the camera module
(700) by not receiving the light, in a case the camera
module fails to protrude from the TV body.
[0081] For example, the camera module (700) may be
mounted on a sliding structure to be protruded or not to
be protruded from the TV apparatus (100), whereby the
photo diode may be also protruded or not to be protruded
from the TV apparatus (100).
[0082] At this time, the TV apparatus may further com-
prise a controller configured to control the operation of
the camera module (700) by receiving the control signal
of the photo diode.
[0083] Although exemplary embodiments have been
described with reference to a number of illustrative em-
bodiments thereof, it should be understood that numer-
ous other modifications and embodiments can be de-
vised by those skilled in the art that will fall within the
spirit and scope of the principles of this disclosure. More
particularly, various variations and modifications are pos-
sible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims.

Claims

1. A TV apparatus, the apparatus characterized by:

a TV body (100) configured to display an image;
and
a camera module (210, 700) configured to be
driven, in a case the camera module(210, 700)
is protruded from the TV body(100).

2. The TV apparatus of claim 1, further characterized
by a driving unit (200) configured to protrude the
camera module (210) from the TV body (100),
wherein the TV body (100) further includes a receiv-
ing unit (110) configured to receive the driving unit
(200), and an actuator configured to allow the driving
unit (200) to be in a non-protruded state from the TV
body (100) by accommodating the driving unit (200)
into the receiving unit (110), or to allow the driving
unit (200) to be in a protruded state from the TV body
(100) by distancing the driving unit (200) from the
receiving unit (110).

3. The TV apparatus of claim 1, characterized in that
the driving of the camera module (210) includes any
one of a driving of the camera module (210) while
the camera module (210) is in a power-on state, a
driving of the camera module (210) while the camera
module (210) is off a sleep mode, and a driving of
the camera module (210) while the camera module
(210) is off a standby mode.

4. The TV apparatus of claim 2, characterized in that
the driving unit (200) is mounted with a photo reflec-
tor (250), and the receiving unit (110) is formed with
a reflector (120) configured to reflect light emitted
from the photo reflector (250) to the photo reflector
(250).

5. The TV apparatus of claim 4, characterized in that
the driving unit (200) is deviated from the receiving
unit (110), in a case the driving unit (200) is protruded
from the TV body (100), to drive the camera module
(210) by preventing the light emitted from the photo
reflector (250) from being reflected to the photo re-
flector (250).

6. The TV apparatus of claim 4, characterized in that
the driving unit (200) is accommodated into the re-
ceiving unit, (110), in a case the driving unit (200) is
in a non-protruded state from the TV body (100), to
prevent the camera module (210) from being driven
by allowing the light emitted from the photo reflector
(250) to be reflected from the reflector (120) formed
on the receiving unit (110) and to be incident on the
photo reflector (250).

7. The TV apparatus of claim 1, characterized in that
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the camera module includes a left eye camera unit
(310) configured to photograph a left eye image, and
a right eye camera unit (320) configured to be dis-
tanced from the left eye camera unit (310) to photo-
graph a right eye image.

8. The TV apparatus of claim 1, characterized in that
the camera module includes a first camera unit (510),
a second camera unit (520) distanced from the first
camera unit (510) to photograph a 3D (three dimen-
sional) image, and a third camera unit (530) dis-
tanced from the second camera unit (520) to extract
a 3D depth.

9. The TV apparatus of claim 8, characterized in that
the camera module further includes a microphone
(600) interposed between the first and second cam-
era units (510, 520) or a microphone (600) inter-
posed between the second and third camera units
(520, 530).

10. The TV apparatus of claim 8, characterized in that
the TV body (100) includes a 3D image generator
(540) configured to generate a 3D image using an
image photographed by the first and second camera
units (510, 520), and a 3D depth extractor (550) con-
figured to extract a 3D depth using an image photo-
graphed by the first and third camera units (510,
530).

11. A TV apparatus of claim 1, characterized in that
the camera module is mounted on the TV body (100)
and configured to be turned on and turned off by a
magnetic field configured to change in response to
movement of the camera module.

12. The TV apparatus of claim 11, further characterized
by a magnetic sensor (310) configured to detect a
magnetic field that changes in response to the move-
ment of the camera module.

13. The TV apparatus of claim 11, further characterized
by: a magnet (320) fixed to the TV body (100); and
a magnetic sensor (310) configured to change posi-
tions in response to the movement of the camera
module, and configured to detect or not to detect a
magnetic field of the magnet (320).

14. The TV apparatus of claim 11, characterized by: a
magnet (320) configured to change positions in re-
sponse to the movement of the camera module; and
a magnetic sensor (310) configured to detect or not
to detect a magnetic field of the magnet (320) in re-
sponse to the position change of the magnet (320).

15. The TV apparatus of claim 1, further characterized
by:

a camera module (700) configured to protrude
or not to protrude from the TV body; and
a photo diode mounted on the camera module
and configured to output a signal for controlling
operation of the camera module by receiving or
not receiving light,
in a case the camera module protrudes or fails
to protrude from the TV body (100), wherein the
photo diode outputs a control signal configured
to turn on an electric power of the camera mod-
ule by receiving the light, in a case the camera
module protrudes from the TV body, and con-
figured to turn off an electric power of the camera
module by not receiving the light, in a case the
camera module fails to protrude from the TV
body.
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