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(57) ABSTRACT

A liquid crystal display (LCD) apparatus includes a first
substrate, a second substrate, a liquid crystal layer and a
backlight assembly. The first substrate includes a display part
and a sensor part. The sensor part is disposed in a peripheral
area of the display part and senses external light. The second
substrate is disposed opposite to the first substrate. The liquid
crystal layer is disposed between the first substrate and the
second substrate. The backlight assembly is disposed adja-
cent to the second substrate to expose the first substrate and to
provide light. A light detecting function of the sensor part
may be increased, so that the backlight may be used effec-
tively and the power consumption of the display apparatus
may be reduced.
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LIQUID CRYSTAL DISPLAY APPARATUS
INCLUDING A PHOTOSENSOR

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2007-0054284,
filedon Jun. 4, 2007 in the Korean Intellectual Property Office
(KIPO), the contents of which are herein incorporated by
reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to a liquid crystal dis-
play (LCD) apparatus. More particularly, the present inven-
tion relates to an LCD apparatus including a photo sensor.
[0004] 2. Description of the Related Art

[0005] Flatpanel display apparatuses include liquid crystal
display (LCD) apparatuses, organic light-emitting display
(OLED) apparatuses, plasma display panel (PDP) appara-
tuses and so on. Flat panel display apparatuses are typically
thinner and lighter than other types of display apparatuses.
[0006] An LCD apparatus includes an array substrate, a
color filter substrate and a liquid crystal layer. Thin-film tran-
sistors (TFTs) are formed on the array substrate. The liquid
crystal layer is disposed between the array substrate and the
color filter substrate, and has an anisotropic dielectric con-
stant. An electric field is applied to the liquid crystal layer, and
the intensity of the applied electric field controls an amount of
light transmitted through the liquid crystal layer. An image is
displayed by adjusting the intensity of the applied electric
field.

[0007] The LCD apparatus does not emit light by itself.
Thus, the LCD apparatus requires an external light source. A
backlight assembly provides the LCD apparatus with light.
[0008] In battery operated portable electronic devices
including LCD apparatuses, such as portable computers and
mobile phones, it is important that battery power last as long
as possible. An LCD backlight assembly may be responsible
for a large portion of battery drain in portable electronic
devices using LCD apparatuses, thereby making it difficult to
achieve long battery life.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
provide a liquid crystal display (LCD) apparatus having a
photosensor capable of increasing photosensing characteris-
tics.

[0010] Inexemplary embodiments of the present invention,
an LCD apparatus includes a first substrate, a second sub-
strate, a liquid crystal layer and abacklight assembly. The first
substrate includes a display part and a sensor part. The sensor
part is disposed in a peripheral area of the display part and
senses external light. The second substrate is disposed oppo-
site to the first substrate. The liquid crystal layer is disposed
between the first substrate and the second substrate. The
backlight assembly is disposed adjacent to the second sub-
strate and provides light. The LCD apparatus may further
include a control part. The control part controls an amount of
light supplied from the backlight assembly according to a
light intensity detected by the sensor part.

[0011] The sensor part may include a switching device and
a sensor device. Each of the switching device, the sensor
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device and the display part includes a polysilicon layer, a gate
electrode and a drain electrode. The polysilicon layer
includes a first doped part, a channel part and a second doped
part. The gate electrode is formed on the channel part, and the
drain electrode makes contact with the second doped part.
[0012] The first doped part of the sensor part may be doped
as p-type, and the second doped part of the sensor part may be
doped as n-type. A light-blocking layer may be formed under
the polysilicon layer of the display part of the first substrate.
A protective layer may be formed on the switching device of
the display part of the first substrate, the protective layer
covering the switching device. A color filter layer may be
formed on the protective layer.

[0013] The LCD apparatus may further include a driving
circuit substrate. The driving circuit substrate drives the dis-
play part, and is disposed between the sensor part and the
backlight assembly to block light. A driving chip may be
mounted on the driving circuit substrate, and the driving chip
of the driving circuit substrate may be disposed under the
sensor part to block light.

[0014] The LCD apparatus may further include a light-
blocking part between the sensor part and the backlight
assembly. The light-blocking part may be formed as a thin-
film adhering to the sensor part. An adhesive member may be
disposed between the sensor part and the light-blocking part
to adhere the sensor part to the light-blocking part.

[0015] The backlight assembly may include a light source
at a side of the backlight assembly, and the sensor part may be
disposed at an opposite side of the light source with respect to
the display part.

[0016] The LCD apparatus may further include a mold
frame receiving the backlight assembly and an LCD panel.
The mold frame may include a partition disposed between the
backlight assembly and the sensor part to prevent light from
leaking to the sensor part. The LCD apparatus may further
include a color filter layer formed on the second substrate.

[0017] In an exemplary embodiment of the present inven-
tion, an LCD apparatus includes an LCD panel, a backlight
assembly, a driving circuit and a control part. The LCD panel
includes a first substrate, a second substrate and a liquid
crystal layer. The first substrate includes a display part dis-
playing an image and a sensor part disposed in a peripheral
area of the display part and sensing light. The second sub-
strate is disposed opposite to the first substrate. The liquid
crystal layer is disposed between the first substrate and the
second substrate. The backlight assembly is disposed adja-
cent to the second substrate of the LCD panel and provides the
liquid crystal with light. The driving circuit substrate drives
the LCD panel. The control part controls an amount of light
supplied from the backlight assembly according to an inten-
sity of light detected by the sensor part of the LCD panel.

[0018] The driving circuit substrate may be disposed
between the sensor part and the backlight assembly to block
light. The driving circuit substrate may include a driving chip,
and the driving chip of the driving circuit substrate may be
disposed under the sensor part to block light.

[0019] The backlight assembly may include a light source
at a side of the backlight assembly, and the sensor part may be
disposed at an opposite side of the light source with respect to
the display part.

[0020] The backlight assembly may further include a mold
frame receiving the backlight assembly and the LCD panel.
The mold frame has a partition, and the partition is disposed



US 2008/0297468 Al

between the backlight assembly and the sensor part to prevent
light from leaking to the sensor part.

[0021] Accordingly, alight detecting function of the sensor
part may be increased and the backlight may be used effec-
tively and the power consumption of the display apparatus
may be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other aspects of exemplary embodi-
ments of the present invention will become readily apparent
by reference to the following detailed description when con-
sidered in conjunction with the accompanying drawings
wherein:

[0023] FIG. 11is an exploded perspective view illustrating a
liquid crystal display (LCD) apparatus in accordance with an
exemplary embodiment of the present invention;

[0024] FIG. 2 is a cross-sectional view illustrating an LCD
apparatus in accordance with an exemplary embodiment of
the present invention;

[0025] FIG. 3 is an enlarged cross-sectional view illustrat-
ing a portion ‘A’ in FIG. 2;

[0026] FIG. 4 is an enlarged cross-sectional view illustrat-
ing a portion ‘B’ in FIG. 2;

[0027] FIG. 5 is an exploded perspective view illustrating
an LCD apparatus in accordance with an exemplary embodi-
ment of the present invention;

[0028] FIG. 6 is an exploded perspective view illustrating
an LCD apparatus in accordance with an exemplary embodi-
ment of the present invention;

[0029] FIG. 7 is an exploded perspective view illustrating
an LCD apparatus in accordance with an exemplary embodi-
ment of the present invention;

[0030] FIG. 8 is a cross-sectional view illustrating a first
substrate of an LCD apparatus in accordance with an exem-
plary embodiment of the present invention;

[0031] FIG. 9 is a cross-sectional view illustrating a first
substrate of an LCD apparatus in accordance with an exem-
plary embodiment of the present invention; and

[0032] FIG. 10 is a cross-sectional view illustrating a first
substrate and a second substrate of an LCD apparatus in
accordance with an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0033] Exemplary embodiments of the present invention
are described more fully hereinafter with reference to the
accompanying drawings. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the exemplary embodiments set forth
herein. In the drawings, the size and relative sizes of layers
and regions may be exaggerated for clarity.

[0034] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled t0”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. Like numbers may refer to like
elements throughout. Hereinafter, exemplary embodiments
of the present invention will be explained in detail with ref-
erence to the accompanying drawings.

[0035] FIG.11is an exploded perspective view illustrating a
liquid crystal display (LCD) apparatus in accordance with an
exemplary embodiment of the present invention.
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[0036] Referring to FIG. 1, an LCD apparatus 1000
includes a first substrate 1100, a second substrate 1300 and a
liquid crystal layer 1200. The liquid crystal layer 1200 is
disposed between the first substrate 1100 and the second
substrate 1300. The first substrate 1100 includes a display
part 1110 and a sensor part 1120. The display part 1110
displays an image using liquid crystals of the liquid crystal
layer 1200. The sensor part 1120 is disposed in a peripheral
area of the display part 1110 and detects external light.
[0037] The first substrate 1100 is exposed to the exterior of
the apparatus 1000, so that the sensor part 1120 is also
exposed to the exterior of the apparatus 1000.

[0038] FIG. 2 is a cross-sectional view illustrating an LCD
apparatus in accordance with an exemplary embodiment of
the present invention.

[0039] Referring to FIG. 2, an LCD apparatus 1000
includes a first substrate 1100, a second substrate 1300, a
liquid crystal layer 1200, a backlight assembly 1500 and a
control part 1600. The liquid crystal layer 1200 is disposed
between the first substrate 1100 and the second substrate
1300. The first substrate 1100 includes a display part 1110
and a sensor part 1120. The display part 1110 displays an
image. The sensorpart 1120 is disposed in a peripheral area of
the display part 1110 and detects ambient light.

[0040] The backlight assembly 1500 is disposed under the
second substrate 1300 and provides light to the second sub-
strate 1300. The control part 1600 controls an amount of light
supplied from the backlight assembly according to an inten-
sity of the light detected by the sensor part 1120.

[0041] FIG. 3 is an enlarged cross-sectional view illustrat-
ing a portion ‘A’ in F1G. 2.

[0042] Referring to FIG. 3, a cross-section of a switching
device of the display part 1110 is illustrated in FIG. 3.
[0043] Thedisplay part 1110 is formed on the first substrate
1100, and a polysilicon layer is formed in the display part
1110. The polysilicon layer includes a channel part 210 and
doping parts 221 and 222 formed at two opposite sides of the
channel part 210.

[0044] The doping parts 221 and 222 are doped with n-type
impurities or p-type impurities after the polysilicon layer is
formed, thereby forming the channel part 210 and doping
parts 221 and 222.

[0045] A firstinsulation layer 281 is formed on the channel
part 210 and doping parts 221 and 222, and a gate electrode
230 is formed on the first insulation layer 281.

[0046] A second insulation layer 282 is formed on the gate
electrode 230, a source electrode 240 and a drain electrode
250 are formed on the second insulation layer 282. The source
electrode 240 penetrates the insulation layers 281 and 282
and makes contact with the doping part 222. The source
electrode 240 1s electrically connected to the doping part 222.
The drain electrode 250 penetrates the insulation layers 281
and 282 and makes contact with the doping part 221. The
drain electrode 250 is electrically connected to the doping
part 221.

[0047] A third insulation layer 283 is formed on the source
electrode 240 and the drain electrode 250. A pixel electrode
260 is formed on the third insulation layer 283. The pixel
electrode 260 penetrates the third insulation layer 283, and
makes contact with the drain electrode 250. The pixel elec-
trode 260 is electrically connected to the drain electrode 250.
[0048] The gate electrode 230 transfers a gate-on signal,
and the source electrode 240 transfers a data voltage having
an image signal. The switching device is turned on according
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to the gate-on signal transferred via the gate electrode 230.
When the switching device is turned on, a data voltage trans-
ferred via the source electrode 240 is applied to each of the
pixel electrodes 260. When the voltage is applied to the pixel
electrode 260, the arrangement direction of liquid crystal
disposed within the liquid crystal layer 1200 is changed, and
accordingly, light transmission through the liquid crystal
layer 1200 is changed. Thus, the image is displayed.

[0049] FIG. 4 is an enlarged cross-sectional view illustrat-
ing a portion ‘B’ in FIG. 2.

[0050] 1In FIG. 4, a cross-section of the sensor part 1120 is
illustrated.

[0051] Referring to FIG. 4, the sensor part 1120 is formed
on the first substrate 1100. A polysilicon layer is formed on
the sensor part 1120. The polysilicon layer includes a channel
part 310, a first doping part 321 and a second doping part 322.
The first doping part 321 and the second doping part 322 are
formed at two opposite sides of the channel part 310.

[0052] Thedoping parts 221 and 222 are doped with n-type
impurities or p-type impurities after the polysilicon layer is
formed, thereby forming the channel part 310, the first doping
part 321 and the second doping part 322.

[0053] A first insulation layer 381 is formed on the channel
part 310, the first doping part 321 and the second doping part
322. A gate electrode 330 1s formed on the first insulation
layer 381.

[0054] A second insulation layer 382 is formed on the gate
electrode 330. A source electrode 340 and a drain electrode
350 are formed on the second insulation layer 382. The source
electrode 340 penetrates the insulation layers and makes con-
tact with the second doping part 322. The source electrode
340 is electrically connected to the second doping part 322.
The drain electrode 350 penetrates the insulation layers and
makes contact with the first doping part 321. The drain elec-
trode 350 is electrically connected to the first doping part 321.
[0055] A third insulation layer 383 is formed on the source
electrode 340 and the drain electrode 350.

[0056] The sensor part 1120 detects light. An electric cur-
rent is generated according to an amount of ambient light
incident on the polysilicon layer of the sensor part 1120. The
polysilicon layer of the sensor part 1120 may be used as a
light sensor.

[0057] However, a function of the light sensor depends on a
light-receiving ratio and operating characteristics. The light-
receiving ratio is defined as the extent to which a sensor
receives light, and the operating characteristics are defined as
how small of an intensity of light a sensor is capable of
reacting to.

[0058] When the sensor part 1120 is disposed upside down
with respect to the sensor part 1120 in FIG. 2 or when the
channel part 310 faces inward, the light irradiated onto the
sensor part 1120 is blocked by the gate electrode 330 and
reaches the source electrode 240 and the drain electrode 250.
[0059] A metallic electrode is formed on the source elec-
trode 240 and the drain electrode 250. Light may be irradiated
onto a small area of the source electrode 240 and the drain
electrode 250, which is not covered by the metallic electrode.
[0060] A light-receiving area is small when the sensor part
1120 is disposed upside down with respect to the sensor part
1120 in FIG. 2. Inaccordance with an exemplary embodiment
of the present invention, the light may be directly irradiated
onto the channel part 310, so that the light-receiving area may
be increased. The structure of the exemplary embodiment of
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the present invention may increase the light-receiving ratio of
the channel part 310 and may detect a small amount of light.
[0061] FIG. 5 is an exploded perspective view illustrating
an LCD apparatus in accordance with an exemplary embodi-
ment of the present invention.

[0062] Referring to FIG. 5, an LCD apparatus 1000
includes a first substrate 1100, a second substrate 1300, a
liquid crystal layer 1200 and a driving circuit substrate 1700.
The liquid crystal layer 1200 is disposed between the first
substrate 1100 and the second substrate 1300.

[0063] The first substrate 1100 includes a display part 1110
and a sensor part 1120. The display part 1110 displays an
image using liquid crystal. The sensorpart 1120 is disposed in
a peripheral area of the display part 1110 and detects external
light.

[0064] The driving circuit substrate 1700 is disposed under
the sensor part 1120 and blocks light provided to the sensor
part 1120. For embodiments where the driving circuit sub-
strate 1700 is not disposed under the sensor part 1120 due to
the structure of the LCD panel, an additional light-blocking
part may be present.

[0065] Thelight-blocking part, for example, may be a tape.
The light-blocking part may include a black resin tape, a
metallic layer and so on for blocking the light.

[0066] FIG. 6 is an exploded perspective view illustrating
an LCD apparatus in accordance with an exemplary embodi-
ment of the present invention.

[0067] An LCD apparatus 1000 includes a first substrate
1100, a second substrate 1300, a liquid crystal layer 1200 and
a backlight assembly 1500. The liquid crystal layer 1200 is
disposed between the first substrate 1100 and the second
substrate 1300.

[0068] The first substrate 1100 includes a display part 1110
and a sensor part 1120. The display part 1110 displays an
image using liquid crystal. The sensorpart 1120 is disposed in
a peripheral area of the display part 1110 and detects external
light.

[0069] The backlight assembly 1500 includes a light unit
part 1540, a light source driving part 1550 and a light source
part 1560.

[0070] Even when the external light is not present, light is
provided to the sensor part 1120 by the light source part 1560
of the backlight assembly 1500. The light provided by the
light source part 1560 of the backlight assembly 1500 may
generate a light-induced current in the sensor part. The light-
induced current may deteriorate the sensitivity of the sensor
part 1120 to the external light. When the sensor part 1120 is
disposed on the gate electrode and light is provided to the
sensor part 1120, the light may be detected by the sensor part
1120 even though sensitivity is low.

[0071] When the light generated by the light source part
1560 is provided to a lower portion of the sensor part 1120,
noise is generated by the light source part 1560.

[0072] To reduce the noise, the sensor part 1120 1s disposed
in an area opposite to the light source part 1560 with respect
to the display part 1110.

[0073] The sensor part 1120 is disposed in an area where
the light source part 1560 has little influence, and thus the
noise caused by the light provided by the light source part
1560 may be reduced.

[0074] FIG. 7 is an exploded perspective view illustrating
an LCD apparatus in accordance with an exemplary embodi-
ment of the present invention.
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[0075] An LCD apparatus includes a first substrate 1100, a
second substrate 1300, a liquid crystal layer 1200, a backlight
assembly 1500 and a mold frame 1800. The liquid crystal
layer 1200 is disposed between the first substrate 1100 and the
second substrate 1300.

[0076] The first substrate 1100 includes a display part 1110
and a sensor part 1120. The display part 1110 displays an
image using liquid crystal. The sensor part 1120 is disposed in
a peripheral area of the display part 1110 and detects external
light.

[0077] The mold frame 1800 receives the first substrate
1100, the second substrate 1300 and the backlight assembly
1500. The mold frame 1800 includes a bottom part, a sidewall
part extended from the bottom part and a partition 1850. The
partition 1850 divides a receiving space for the backlight
assembly 1500 and the sensor part 1120.

[0078] The partition 1850 is disposed between the back-
light assembly 1500 and the sensor part 1120, and prevents
the light leaked from the backlight assembly 1500 from irra-
diating onto a rear face of the sensor part 1120.

[0079] FIG. 8 is a cross-sectional view illustrating a first
substrate 1100 of an LCD apparatus in accordance with an
exemplary embodiment of the present invention.

[0080] In FIG. 8, the cross-section of the first substrate
1100 of the LCD apparatus is illustrated.

[0081] The display part is formed on a base substrate 401,
and a polysilicon layer is formed on the display part. The
polysilicon layer includes a channel part 410 and doping parts
421 and 422 formed at two opposite sides of the channel part
410.

[0082] Thedoping parts 421 and 422 are doped with n-type
impurities or p-type impurities after the polysilicon layer is
formed, thereby forming the channel part 410 and doping
parts 421 and 422.

[0083] A first insulation layer 481 is formed on the channel
part 410 and the doping parts 421 and 422. A gate electrode
430 is formed on the first insulation layer 481.

[0084] A second insulation layer 482 is formed on the gate
electrode 430. A source electrode 440 and a drain electrode
450 are formed on the second insulation layer 482. The source
electrode 440 penetrates the insulation layers 481 and 482
and makes contact with the doping part 422. The source
electrode 440 is electrically connected to the doping part 422.
The drain electrode 450 penetrates the insulation layers 481
and 482 and makes contact with the doping part 421. The
drain electrode 450 is electrically connected to the doping
part 421.

[0085] A third insulation layer 483 is formed on the source
electrode 440 and the drain electrode 450. A pixel electrode
460 is formed on the third insulation layer 483, and the pixel
electrode 460 penetrates the third insulation layer, and makes
contact with the drain electrode 450. The pixel electrode 460
is electrically connected to the drain electrode 450.

[0086] A black matrix is arranged under/behind the base
substrate 401 because the channel part 410, the gate electrode
430, the source and drain electrodes 440 and 450 and the pixel
electrode 460 are arranged from the top down, in sequence,
with respect to the first substrate 1100 of the LCD apparatus.
[0087] In the present embodiment, light is provided from
the backlight assembly to a top portion of the LCD apparatus.
Thebase substrate 401 is therefore the last part through which
the light passes. Accordingly, the black matrix 470 is formed
atthe last portion through which light passes for displaying an
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image. Therefore, the black matrix 470 may be formed at an
area closest to the base substrate 401.

[0088] The black matrix 470 is formed between a first arca
and the base substrate 401. The first area includes the channel
part 410 and doping parts 421 and 422. An area of the black
matrix 470 may be formed large enough to cover the first area.
The black matrix 470 prevents light from leaking and thus
may be used to display a clearer image.

[0089] FIG. 9 is a cross-sectional view illustrating a first
substrate of an LCD apparatus in accordance with an exem-
plary embodiment of the present invention.

[0090] The display part is formed on a base substrate 501,
and polysilicon layer is formed on the display part. The poly-
silicon layer includes a channel part 510 and doping parts 521
and 522 formed at both sides of the channel part 510. The
doping parts 521 and 522 are doped as n-type or p-type after
the polysilicon laver is formed, thereby forming the channel
part 510 and doping parts 521 and 522. A first insulation layer
581 is formed on the channel part 510 and doping parts 521
and 522, and a gate electrode 530 is formed on the first
insulation layer 581.

[0091] A second insulation layer 582 is formed on the gate
electrode 530. A source electrode 540 and a drain electrode
550 are formed on the second insulation layer 582. The source
electrode 540 penetrates the insulation layers and makes con-
tact with the doping part 522. The source electrode 540 is
electrically connected to the doping part 522. The drain elec-
trode 550 penetrates the insulation layers and makes contact
with the doping part 521. The drain electrode 550 is electri-
cally connected to the doping part 521. A third insulation
layer 583 is formed on the source electrode 540 and the drain
electrode 550. A pixel electrode 560 is formed on the third
insulation layer 583, and the pixel electrode 560 penetrates
the third insulation layer 583, and makes contact with the
drain electrode 550. The pixel electrode 560 is electrically
connected to the drain electrode 550.

[0092] A color filter layer 580 is formed on the third insu-
lation layer 583. Because the LCD apparatus may not gener-
ate light by itself, light is transmitted via the color filter layer
and displays color.

[0093] The LCD apparatus includes a color filter layer, and
the color filter layer 580 is formed between the third insula-
tion layer 583 and the pixel electrode 560 in the present
embodiment.

[0094] FIG. 10 is a cross-sectional view illustrating a first
substrate and a second substrate of an LCD apparatus in
accordance with an exemplary embodiment.

[0095] A liquid crystal layer 1200 is disposed between a
first substrate 1100 and a second substrate 1300. The first
substrate 1100 includes a display part. The display part is
substantially the same as the display part in FIG. 9 except for
a color filter layer 690.

[0096] The color filter layer 690 is formed between the
second substrate 1300 and the liquid crystal layer 1200. The
color filter layer 690 is formed as a red color, a green color,
and a blue color, correspondingly to a pixel of the first sub-
strate 1100. A black matrix (not shown) may be formed
between color pixels of the color filter layer.

[0097] A substrate of an LCD panel is disposed to expose a
channel part of a sensor part to the exterior. The light sensi-
tivity of the sensor part may be increased by the disposition of
the substrate. Moreover, a light-blocking part is disposed
under the sensor part. Noise caused by the backlight assembly
may be reduced by the light-blocking part.
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[0098] When external light is detected, an intensity of the
backlight assembly is adjusted according to the detected
external light. The light sensitivity of the sensor part may be
improved by the disposition ofthe substrates. The noise of the
backlight assembly is reduced by the light-blocking part.
Therefore, the backlight assembly may be used effectively,
and power consumption may be reduced.

[0099] Modifications, substitutions and variations from the
exemplary embodiments herein described can be made in and
to the materials, apparatus, configurations and methods of the
display panels without departing from the spirit and scope of
the present invention. The scope of the present invention
should not be limited to that of the particular exemplary
embodiments illustrated and described herein.

What is claimed is:

1. A liquid crystal display (LCD) apparatus comprising:

a first substrate including a display part and a sensor part,

the sensor part being disposed in a peripheral area of the
display part and sensing external light;

a second substrate opposite to the first substrate;

a liquid crystal layer disposed between the first substrate

and the second substrate; and

a backlight assembly adjacent to the second substrate gen-

erating light.

2. The apparatus of claim 1, further comprising a control
part controlling an amount of light supplied from the back-
light assembly according to a light intensity detected by the
sensor part.

3. The apparatus of claim 2, wherein the display part and
the sensor part of the first substrate comprise a switching
device and a sensor device, respectively, and each of the
switching device and the sensor device comprises:

apolysilicon layer having a first doped part, a channel part

and a second doped part;

a gate electrode formed on the channel part;

asource electrode making contact with the first doped part;

and

a drain electrode making contact with the second doped

part.

4. The apparatus of claim 3, wherein the first doped part of
the sensor device is doped by p-type impurities, and the
second doped part of the sensor part is doped by n-type
impurities.

5. The apparatus of claim 3, wherein a light-blocking layer
is formed under the polysilicon layer of the display part of the
first substrate.

6. The apparatus of claim 3, wherein a protective layer is
formed on the switching device of the display part of the first
substrate and covers the switching device,

and a color filter layer is formed on the protective layer.

7. The apparatus of claim 1, further comprising a driving
circuit substrate that drives the display part and is disposed
between the sensor part and the backlight assembly and
blocks light.

8. The apparatus of claim 7, wherein a driving chip is
mounted on the driving circuit substrate,
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and the driving chip of the driving circuit substrate is dis-

posed under the sensor part and blocks light.

9. The apparatus of claim 1, further comprising a light-
blocking part between the sensor part and the backlight
assembly.

10. The apparatus of claim 9, wherein the light-blocking
part has a thin-film shape and adheres to the sensor part.

11. The apparatus of claim 9, wherein an adhesive member
is disposed between the sensor part and the light-blocking
part to adhere the sensor part to the light-blocking part.

12. The apparatus of claim 1, wherein the backlight assem-
bly comprises a light source at a first side of the backlight
assembly,

and the sensor part is disposed at an opposite side of the

backlight assembly with respect to the display part.

13. The apparatus of claim 1, further comprising a mold
frame receiving the backlight assembly and an LCD panel
including the first substrate, the second substrate and the
liquid crystal layer.

14. The apparatus of claim 13, wherein the mold frame
comprises a partition disposed between the backlight assem-
bly and the sensor part to prevent light from leaking to the
sensor part.

15. The apparatus of claim 1, further comprising a color
filter layer formed on the second substrate.

16. A liquid crystal display (LCD) apparatus comprising:

an LCD panel that includes:

a first substrate having a display part displaying an
image and a sensor part disposed in a peripheral area
of the display part and sensing light;

a second substrate opposite to the first substrate; and

a liquid crystal layer between the first substrate and the
second substrate;

abacklight assembly adjacent to the second substrate of the

LCD panel and providing the LCD panel with light;

a driving circuit substrate driving the LCD panel; and

a control part controlling an amount of light supplied from

the backlight assembly according to an intensity of light

detected by the sensor part of the LCD panel.

17. The apparatus of claim 16, wherein the driving circuit
substrate is disposed between the sensor part and the back-
light assembly and blocks light.

18. The apparatus of claim 17, wherein the driving circuit
substrate comprises a driving chip disposed under the sensor
part and blocks light.

19. The apparatus of claim 16, wherein the backlight
assembly comprises a light source at a side of the backlight
assembly,

and the sensor part is disposed at an opposite side of the

backlight assembly with respect to the display part.

20. The apparatus of claim 16, further comprising a mold
frame receiving the backlight assembly and the LCD panel,
the mold frame including a partition disposed between the
backlight assembly and the sensor part and blocking light
from leaking to the sensor part.
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