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(57) ABSTRACT

A pixel structure disposed on a substrate and electrically
connected to two scan lines and a data line is provided. The
pixel structure includes a reflective electrode, a first transpar-
ent electrode, a second transparent electrode and a semicon-
ductor layer. The first transparent electrode is electrically
connected to the reflective electrode and is insulated from the
second transparent electrode. The semiconductor layer has
two first conductive regions, a second conductive region and
two first channel regions, wherein the first conductive regions
are respectively electrically connected to the reflective elec-
trode and the second transparent electrode, the second con-
ductive region is located between the first conductive regions
and electrically connected to the data line, a part of the semi-
conductor layer overlapped with the scan lines is defined as
first channel regions and each of the first channel regions is
respectively electrically connected between the second con-
ductive region and each first conductive region.
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PIXEL STRUCTURE AND LIQUID CRYSTAL
DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 96133819, filed on Sep. 11, 2007.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play panel (LCD panel), and more particularly, to an active
device array substrate.

[0004] 2. Description of Related Art

[0005] The market today requires a thin film transistor lig-
uid crystal display (TFT-LCD) to have high contrast ratio, no
gray scale inversion, less color shift, high luminance, high
chroma, high color saturation, fast response and wide viewing
angle. Itis available fora TFT-LCD to provide a wide viewing
angle nowadays that a technology of twisted nematic liquid
crystal (TN liquid crystal) plus wide viewing film, in-plane
switching LCD (IPS LCD), fringe field switching LCD (FFS
LCD) and multi-domain vertically alignment LCD (MVA
LCD), wherein with an MVA LCD, since alignment protru-
sions or slits formed on a color filter substrate (CFS) or on a
TFT array substrate are used to make the liquid crystal mol-
ecules arranged in multi-directions alignment so as to obtain
a plurality of different-alignment domains, therefore, an
MVA LCD is capable of wide viewing.

[0006] FIG.1isagraph showing relationship curves of the
normalized transmittance vs. gray level of a conventional
MVA LCD. Referring to FIG. 1, the abscissa herein represent
gray level, while ordinate represents normalized transmit-
tance. It can be seen from FIG. 1, although a MVA LCD has
achieve the wide viewing angle requirement, but the wide
viewing effect is varied with angles of viewing, where the
curvatures of the curves of the normalized transmittance vs.
gray level corresponding to different angles of viewing (¢, 0)
are different. Specifically, ¢ is an azimuth, while 8 is an
elevation angle. In other words, when an angle (¢, 0) of
viewing is changed, the frame luminance of a conventional
NVA LCD varies, which further leads to color shift or color
washout problem.

[0007] In order to solve the above-mentioned color shift
problem, various conventional techniques have been pro-
vided, a solution herein is to form an additional capacitor in
every single pixel, where different pixel electrodes in a single
pixel respectively produce electrical field with different
intensities by using capacitor coupling effect so as to make
the liquid crystal molecules over different pixel electrodes
have different arrangements. Although the above-mentioned
technique is able to improve color shift, but an additional
transistor is usually employed so as to stabilize the data volt-
age produced by the above-mentioned capacitor coupling
effect, but the added transistors would decrease the aperture
ratio of the liquid crystal display panel.

[0008] Another conventional solution is to add a transistor
in each pixel, thus, a single pixel has two transistors. Since
different transistors would make two pixel electrodes in a
single pixel produce different electrical fields, and accord-
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ingly the liquid crystal molecules over the different pixel
electrodes have different arrangements, color shift can be
improved. However, such a solution requires two transistors
formed in a single pixel, which causes a loss of aperture ratio
as well.

[0009] Although the above-mentioned conventional tech-
niques work to improve color shift phenomena for middle or
small size LCDs, but they bring a loss of aperture ratio with
the pixel design, so that a middle or small size LCD with an
improved color shift suffers a drawback of insufficient lumi-
nance.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention is directed to a
pixel structure and a liquid crystal display panel (LCD panel)
capable of improving color shift while keeping a certain
degree of aperture ratio.

[0011] As embodied and broadly described herein, the
present invention provides a pixel structure disposed on a
substrate and electrically connected to two scan lines and a
data line. The pixel structure includes a reflective electrode, a
first transparent electrode, a second transparent electrode and
a semiconductor layer. The first transparent electrode is elec-
trically connected to the reflective electrode and is insulated
from the second transparent electrode. The semiconductor
layer has two first conductive regions, a second conductive
region and two first channel regions, wherein the first con-
ductive regions are respectively electrically connected to the
reflective electrode and the second transparent electrode; the
second conductive region is located between the two first
conductive regions and electrically connected to the data line;
a part of the semiconductor layer overlapped with the scan
lines is defined as first channel regions and each of the first
channel regions is respectively electrically connected
between the second conductive region and each of the first
conductive regions.

[0012] As embodied and broadly described herein, the
present invention also provides an LCD panel including an
active device array substrate, an opposite substrate and a
liquid crystal layer located between the active device array
substrate and the opposite substrate, wherein the active device
array substrate includes a plurality of scan lines, a plurality of
data lines interlaced with the scan lines and a plurality of
pixels. Each of the pixels is respectively electrically con-
nected to two of the scan lines and one of the data lines
correspondingly, and each of the pixels includes a reflective
electrode, a first transparent electrode, a second transparent
electrode and a semiconductor layer. The first transparent
electrode is electrically connected to the reflective electrode
and insulated from the second transparent electrode. The
insulating layer has two first conductive regions, a second
conductive region and two first channel regions. The first
conductive regions are respectively electrically connected to
the reflective electrode and the second transparent electrode.
The second conductive region is located between the two first
conductive regions and electrically connected to the data line.
A part of the semiconductor layer overlapped with the scan
lines is defined as first channel regions and each of the first
channel regions is respectively electrically connected
between the second conductive region and each of the first
conductive regions. A first display region herein correspond-
ing to the first transparent electrode, a second display region
corresponding to the second transparent electrode and a
reflective display region corresponding to the reflective elec-
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trode are disposed between the active device array substrate,
and the opposite substrate and the first display region and the
second display region both driven by a same data voltage have
different luminance.

[0013] In an embodiment of the present invention, each of
the scan lines includes an extension portion, and a part of the
semiconductor layer overlapped with the extension portion is
defined as two second channel regions.

[0014] Inanembodiment of the present invention, the pixel
structure further includes a dielectric layer disposed between
the second conductive region and the data line, wherein the
dielectric layer has a via hole and the second conductive
region is electrically connected to the data line through the via
hole.

[0015] Inanembodiment of the present invention, the pixel
structure further includes an insulating layer disposed
between the semiconductor layer and the reflective electrode
and between the semiconductor layer and the second trans-
parent electrode, wherein the insulating layer has two via
holes, and the first conductive regions are respectively elec-
trically connected to the reflective electrode and the second
transparent electrode through the two via holes.

[0016] In an embodiment of the present invention, the
material of the semiconductor layer includes polysilicon or
amorphous silicon (a-Si).

[0017] Inanembodiment of the present invention, the sec-
ond conductive region of the pixel, the first channel region
and the first conductive regions connected to the reflective
electrode are disposed under the reflective electrode.

[0018] Inanembodiment of the present invention, the pixel
structure further includes a common line disposed under the
reflective electrode.

[0019] Inanembodiment of the present invention, the pixel
structure further includes a transparent capacitor electrode
electrically connected to the common line, and the transpar-
ent capacitor electrode is disposed under the reflective elec-
trode, the first transparent electrode and the second transpar-
ent electrode. In another embodiment, the pixel structure
further includes a transparent capacitor electrode electrically
connected to the common line, wherein the transparent
capacitor electrode is disposed under the reflective electrode
and a main slit between the first transparent electrode and the
second transparent electrode so as to form storage capacitors
between the transparent capacitor electrode and the reflective
electrode, between the transparent capacitor electrode and the
first transparent electrode and between the transparent
capacitor electrode and the second transparent electrode,
respectively.

[0020] In an embodiment of the present invention, the area
ratio of the first transparent electrode over the second trans-
parent electrode ranges between about 3 and about 7. In
other embodiments, the area of the first transparent electrode
and the area of the second transparent electrode are substan-
tially equal to each other.

[0021] Inanembodiment of the present invention, the first
transparent electrode is located between the reflective elec-
trode and the second transparent electrode along the extend-
ing direction of the data line. In other embodiments, the
reflective electrode is located between the first transparent
electrode and the second transparent electrode along the
extending direction of the data line.
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[0022] In an embodiment of the present invention, the
reflective electrode and the second transparent electrode
respectively receive a first signal and a second signal different
from each other.

[0023] In an embodiment of the present invention, all the
first transparent electrodes located in all the pixels of the same
row are aligned along the above-mentioned row direction. In
other embodiments, the partial first transparent electrodes
connected to the even data lines and located in the pixels of a
same row are aligned along the above-mentioned row direc-
tion, and the partial first transparent electrodes connected to
the odd data lines and located in the pixels of a same row are
aligned along the above-mentioned row direction.

[0024] In an embodiment of the present invention, the pix-
els are presented in various bright-dark distribution modes,
wherein the bright-dark distribution modes are respectively
cyclically repeated in the column direction and in the row
direction.

[0025] Based on the above described, the present invention
makes a single second conductive region of the semiconduc-
tor layer electrically connected to the data line and uses dif-
ferent channel regions to input a same signal delivered by the
data line to the first transparent electrode and the second
transparent electrode respectively, so that the different trans-
parent electrodes in each pixel produce different electrical
fields to improve color shift phenomena. Meanwhile, in an
embodiment of the present invention, a transparent capacitor
electrode is adopted to form storage capacitors, which not
only stabilizes display quality, but also significantly reduces
the loss of aperture ratio. Furthermore, since the semiconduc-
tor layer of the present invention has a single second conduc-
tive region only and the most portion of the semiconductor
layer is located under the reflective electrode, the present
invention is able to keep a higher aperture ratio.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0027] FIG. 1is a graph showing relationship curves of the
normalized transmittance vs. gray level of a conventional
MVA LCD.

[0028] FIG. 2 is a diagram of an active device array sub-
strate according to the present invention.

[0029] FIG. 3 isacross-sectional diagram along a line A-A'
in FIG. 2.
[0030] FIG. 4A is a pixel diagram in an active device array

substrate according to the present invention.

[0031] FIG. 4B is a pixel diagram in another active device
array substrate according to the present invention.

[0032] FIG. 4C is a pixel diagram in yet another active
device array substrate according to the present invention.
[0033] FIG. 5A is a pixel arrangement diagram in an active
device array substrate according to the present invention.
[0034] FIG. 5B is a pixel arrangement diagram in another
active device array substrate according to the present inven-
tion.

[0035] FIG. 6A is adisplay status diagram of an LCD panel
according to the present invention.

[0036] FIG. 6B is another display status diagram of an LCD
panel according to the present invention.
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[0037] FIG. 6C is yet another display status diagram of an
LCD panel according to the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0038] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

[0039] FIG. 2 is a diagram of an active device array sub-
strate according to the present invention. Referring to FIG. 2,
an active device array substrate 200 includes a plurality of
scan lines 210, a plurality of data lines 220 and a plurality of
pixels 230. In FIG. 2, only some pixels 230 of the active
device array substrate 200 are shown. Each of the pixels 230
is electrically connected to two of the scan lines 210 and one
of the data line 220 correspondingly, and each of the pixels
230 includes a reflective electrode R, a first transparent elec-
trode T1, a second transparent electrode T2 and a semicon-
ductor layer 250. The first transparent electrode T1 1s electri-
cally connected to the reflective electrode R and is electrically
insulated from the second transparent electrode T2.

[0040] Referring to FIG. 2, the semiconductor layer 250
has two first conductive regions El, a second conductive
region E2 and two first channel regions C1, wherein the first
conductive regions E1 are respectively electrically connected
to the reflective electrode R and the second transparent elec-
trode T2; the second conductive region E2 is located between
the two first conductive regions E1 and is electrically con-
nected to the data line 220; a part of the semiconductor layer
250 overlapped with the scan lines 210 is defined as first
channel regions C1 and each of the first channel regions C1 is
respectively electrically connected to between the second
conductive region E2 and each of the first conductive regions
E1.

[0041] In addition, the active device array substrate 200
further includes a dielectric layer (not shown) disposed
between the second conductive region E2 and the data line
220, wherein the dielectric layer has a plurality of via holes
H1, as shown in FIG. 2. The second conductive region E2 is
electrically connected to the data line 220 through a single via
hole H1. The material of the semiconductor layer 250
includes, for example, polysilicon or amorphous silicon
(a-S1). In the embodiment, polysilicon is taken as an example
to discuss. In order to further suppress leakage current to be
produced when the pixel 230 is not driven, each scan line 210
further includes a plurality of extension portions 210E, as
shown in FIG. 2, and a part of the semiconductor layer 250
overlapped with the extension portions 210E is defined as a
plurality of second channel regions C2.

[0042] When the pixel 230 is driven, a signal V delivered by
the data line 220 is input to the second conductive region E2
of the semiconductor layer 250 through the single via hole
H1, then, the signal V is delivered to both sides thereof where
the turned-on first channel regions C1 and second channel
regions C2 are located and served as two different paths for
the signal V to pass so as to produce different two signals, a
first signal V1 and a second signal V2, which are respectively
corresponding to the signal towards the reflective electrode R
and the signal towards the second transparent electrode T2. In
this way, when the pixel 230 is driven, the reflective electrode
R and the second transparent electrode T2 respectively
receive the first signal V1 and the second signal V2 through
two different first conductive regions El, so that both the
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reflective electrode R of the pixel 230 and the first transparent
electrode T1 electrically connected to the reflective electrode
R have the first signal V1, while the second transparent elec-
trode T2 has the second signal V2.

[0043] Itis noted that the embodiment is different from the
prior art which employs two transistors in a single pixel 230,
the present invention uses a single via hole H1 to deliver the
signal V of the data line 220 through different paths in the
semiconductor layer 250, so that the first transparent elec-
trode T1 and the second transparent electrode T2 respectively
receive the different first signal V1 and second signal V2 to
obtain an improved color shift. In other words, in comparison
with the conventional layout with two transistors in a pixel,
each pixel 230 of the present invention is able to keep a higher
aperture ratio. Further in addition, the most portion of the
semiconductor layer 250 within each pixel 230 of the embodi-
ment is located under the reflective electrode R, as shown in
FIG. 2 where the second conductive region E2, the first chan-
nel region C1, the second channel region C2 and the first
conductive regions E1 connected to the reflective electrode R
are all disposed under the reflective electrode R, which sig-
nificantly advances the aperture ratio.

[0044] In addition, the active device array substrate 200
further includes an insulating layer 280 (shown by FIG. 3)
disposed between the semiconductor layer 250 and the reflec-
tiveelectrode R and between the semiconductor layer 250 and
the second transparent electrode T2, wherein the insulating
layer 280 has at least a via hole H. In FIG. 2, one of the first
conductive regions E1 is electrically connected to the reflec-
tive electrode R through an above-mentioned via hole H2,
while another first conductive region El is electrically con-
nected to the second transparent electrode T2 through an
above-mentioned via hole H3.

[0045] FIG. 3 isa cross-sectional diagram along a line A-A'
in FIG. 2. Referring to FIGS. 2 and 3, an active device array
substrate 200 further includes a common line 260 disposed
under the reflective electrode R. Specifically, the active
device array substrate 200 further includes a transparent
capacitor electrode 270 electrically connected to the common
line 260, and in each pixel 230, the transparent capacitor
electrode 270 is disposed under the reflective electrode R, the
first transparent electrode T1 and the second transparent elec-
trode T2. In the embodiment, the insulating layer 280 further
includes an additional via hole H4 through which the trans-
parent capacitor electrode 270 is electrically connected to the
common line 260. Thus, a storage capacitor is respectively
formed between the transparent capacitor electrode 270 and
the reflective electrode R, between the transparent capacitor
electrode 270 and the first transparent electrode T1 and
between the transparent capacitor electrode 270 and the sec-
ond transparent electrode T2, such a design ensures the pixel
230 to keep a certain degree of aperture ratio and meanwhile
to advance the stability of display quality. A design is cer-
tainly allowed to adjust the shape, quality and disposing posi-
tion of the transparent capacitor electrode 270 or to modify
the wiring between the transparent capacitor electrode 270
and the reflective electrode R according to the space of the
pixel 230 available for design or other demands. For example,
the transparent capacitor electrode 270 is disposed under the
reflective electrode R and the second transparent electrode T2
only or disposed under the first transparent electrode T1 and
the second transparent electrode T2 only.

[0046] In order to further enhance display quality, a
designer is able to adjust the shapes and the disposing posi-



US 2009/0066893 A1

tions of the first transparent electrode T1 and the second
transparent electrode T2 and the area ratio of one over another
of T1 and T2. For example, in the embodiment, the reflective
electrode R of each pixel 230 is located between the first
transparent electrode T1 and the second transparent electrode
T2, but in other embodiments, the first transparent electrode
T1 of each pixel 230 is located between the reflective elec-
trode R and the second transparent electrode T2, as shown by
FIG. 4A. In addition, the areas of the first transparent elec-
trode T1 and the second transparent electrode T2 of each pixel
230 are adjustable depending on design. For example, in FIG.
4A, the area of the first transparent electrode T1 and the area
of the second transparent electrode T2 are substantially equal
to each other; however, in F1G. 4B, the area ratio of the first
transparent electrode T1 over the second transparent elec-
trode T2 is about 34 and in FIG. 4C the area ratio of the first
transparent electrode T1 over the second transparent elec-
trode T2 is about 7. Certainly, the area ratio of T1 over T2
ranges between about % and about 7.

[0047] FIG.5A is a pixel arrangement diagram in an active
device array substrate according to the present invention.
Referring to FIG. 5A, all the first transparent electrodes T1
located in all the pixels 230 of a same row are aligned along
the above-mentioned row direction. FIG. 5B is a pixel
arrangement diagram in another active device array substrate
according to the present invention. Referring to FIG. 5B, the
partial first transparent electrodes T1 connected to the even
data lines 220 and located in the pixels 230 of a same row are
aligned along the above-mentioned row direction, and the
partial first transparent electrodes T1 connected to the odd
data lines 220 and located in the pixels of a same row are
aligned along the above-mentioned row direction.

[0048] FIG.6A is a display status diagram of an LCD panel
according to the present invention. Referring to FIG. 6A, a
LCD panel 300 includes an above-mentioned active device
array substrate 200, an opposite substrate (not shown) and a
liquid crystal layer located between the active device array
substrate 200 and the opposite substrate, wherein the LCD
panel 300 has a first display region A, corresponding to the
first transparent electrode T1, a second display region A,
corresponding to the second transparent electrode T2 and a
reflective display region A, corresponding to the reflective
electrode R, and when every pixel 230 is driven by a same data
voltage, the first display region A, and the second display
region A, thereof are presented in different luminance.

[0049] The pixels 230 in the LCD panel 300 of the present
invention are suitable to be presented in various bright-dark
distribution modes; in particular, a bright-dark distribution
mode is cyclically repeated in a column direction. Specifi-
cally, a bright-dark distribution mode means a brightness/
darkness assignment to the first display region A, and the
second display region A, in a pixel 230, wherein the area ratio
of the first display region A | over the second display region A,
does not affect the defination of a bright-dark distribution
mode. For example, it is assumed a first bright-dark distribu-
tion mode M1 represents the luminance of the first display
region A, is lower than the second display region A, in a pixel
230, a second bright-dark distribution mode M2 represents
the luminance of the first display region A, is higher than the
second display region A, in a pixel 230, but the disposing
position of the reflective display region A, is not specified. In
the embodiment, the first display region A, is located between
the second display region A, and the reflective display region
Ag. As shown by FIG. 6A, in each pixel 230, a dark display
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region D is located between a bright display region B and a
reflective display region Ay; therefore, a bright-dark distribu-
tion mode M1 is served as aunit U to be cyclically repeated in
the column direction of the LCD panel 300. Nevertheless, the
LCD panel 300 can be presented by cyclically repeating the
unit U of the same bright-dark distribution mode M1 along
the row direction as well.

[0050] FIG. 6B is another display status diagram ofan LCD
panel according to the present invention. Referring to FIG.
6B, an LCD panel 400 has a second bright-dark distribution
mode M2 of a pixel 230 where although the first display
region A, is still located between the second display region A,
and the reflective display region Ay, but the bright display
region B is located between the dark display region D and the
reflective display region A. Thus, the pixels 230 of the first
line in the LCD panel 400 are cyclically arranged from left to
right by the second bright-dark distribution mode M2 and the
first bright-dark distribution mode M1. In other words, in the
embodiment, the LCD panel 400 is presented by a unit U
cyclically repeated in the row direction and composed of the
second bright-dark distribution mode M2 and the first bright-
dark distribution mode M1 of two pixels 230. In addition, the
present invention does not limit the area ratio of the first
display region A, over the second display region A,, the
shapes thereof and the disposing position of the reflective
display region A in each pixel 230. Certainly, the LCD panel
400 can be presented by cyclically repeating a same bright-
dark distribution mode as the unit along the row direction.

[0051] FIG. 6C is yet another display status diagram of an
LCD panel according to the present invention. Referring to
FIG. 6C, an LCD panel 500 has a second bright-dark distri-
bution mode M2' of a pixel 230 where the reflective display
region A, is located between the second display region A, and
the first display region A, that is, the reflective display region
Ay islocated between the dark display region D and the bright
display region B. Thus, the pixels 230 of the first line in the
LCD panel 500 are cyclically arranged from left to right by
the first bright-dark distribution mode M1 and the second
bright-dark distribution mode M2'. In other words, in the
embodiment, the LCD panel 500 is presented by a unit U
cyclically repeated in the row direction and composed of the
first bright-dark distribution mode M1 and the second bright-
dark distribution mode M2' of two pixels 230. In addition, the
present invention does not limit the area ratio of the first
display region A, over the second display region A,, the
shapes thereof and the disposing position of the reflective
display region A in each pixel 230. Certainly, the LCD panel
500 can be presented by cyclically repeating a same bright-
dark distribution mode as the unit along the row direction.
Note that the pixels in an LCD panel are able to be presented
in various bright-dark distribution modes, the present
embodiments herein exemplarily take, but not limited to by
the present invention, the above-mentioned three bright-dark
distribution modes only.

[0052] Based onthe above described, the present invention
makes different transparent electrodes in each pixel respec-
tively produce different electrical fields by the single second
conductive region of the semiconductor layer so as to improve
color shift. Besides, the semiconductor layer in the present
invention is almost disposed under the reflective electrode;
thus, the present invention is able to keep a higher aperture
ratio, meanwhile enhance display quality by using the trans-
parent capacitor electrode.
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[0053] 1t will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. A pixel structure disposed on a substrate and electrically
connected to two scan lines and a data line, comprising:

areflective electrode;

a first transparent electrode electrically connected to the

reflective electrode;

a second transparent electrode electrically insulated from

the first transparent electrode;

asemiconductor layer having two first conductive regions,

a second conductive region and two first channel
regions, wherein the first conductive regions are respec-
tively electrically connected to the reflective electrode
and the second transparent electrode, the second con-
ductive region is located between the first conductive
regions and electrically connected to the data line, a part
of the semiconductor layer overlapped with the scan
lines is defined as the first channel regions and the first
channel regions are respectively electrically connected
between the second conductive region and the first con-
ductive regions.

2. The pixel structure according to claim 1, wherein each of
the scan lines further comprises an extension portion and a
part of the semiconductor layer overlapped with the extension
portion is defined as two second channel regions.

3. The pixel structure according to claim 1, further com-
prising a dielectric layer disposed between the second con-
ductive regions and the data line, wherein the dielectric layer
has a via hole and the second conductive region is electrically
connected to the data line through the via hole.

4. The pixel structure according to claim 1, further com-
prising an insulation layer disposed between the semiconduc-
tor layer and the reflective electrode and between the semi-
conductor layer and the second transparent electrode,
wherein the insulation layer has two via holes and the first
conductive regions are respectively electrically connected to
the reflective electrode and the second transparent electrode
through the via holes.

5. The pixel structure according to claim 1, wherein a
material of the semiconductor layer comprises polysilicon or
amorphous silicon (a-Si).

6. The pixel structure according to claim 1, wherein the
second conductive region, the first channel regions and the
first conductive regions connected to the reflective electrode
are disposed under the reflective electrode.

7. The pixel structure according to claim 1, further com-
prising a common line disposed under the reflective elec-
trode.

8. The pixel structure according to claim 7, further com-
prising a transparent capacitor electrode electrically con-
nected to the common line, wherein the transparent capacitor
electrode is disposed under the reflective electrode, the first
transparent electrode and the second transparent electrode.

9. The pixel structure according to claim 7, further com-
prising a transparent capacitor electrode electrically con-
nected to the common line, wherein the transparent capacitor
electrode is disposed under the reflective electrode, the first
transparent electrode and the second transparent electrode so
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as to form storage capacitors between the transparent capaci-
tor electrode and the reflective electrode, between the trans-
parent capacitor electrode and the first transparent electrode
and between the transparent capacitor electrode and the sec-
ond transparent electrode, respectively.

10. The pixel structure according to claim 1, wherein an
area ratio of the first transparent electrode over the second
transparent electrode ranges between about 7 and about 7.

11. The pixel structure according to claim 1, wherein an
area of the first transparent electrode and the area of the
second transparent electrode are substantially equal to each
other.

12. The pixel structure according to claim 1, wherein the
first transparent electrode is located between the reflective
electrode and the second transparent electrode along an
extending direction of the data line.

13. The pixel structure according to claim 1, wherein the
reflective electrode is located between the first transparent
electrode and the second transparent electrode along an
extending direction of the data line

14. The pixel structure according to claim 1, wherein the
reflective electrode and the second transparent electrode
respectively receive a first signal and a second signal different
from each other.

15. A liquid crystal display panel (LCD panel), compris-
ing:

an active device array substrate, comprising:

a plurality of scan lines;
a plurality of data lines interlaced with the scan lines;
and
a plurality of pixels, wherein the pixel is respectively
electrically connected to two of the scan lines and one
of the data lines correspondingly, and each of the
pixels comprises:
a reflective electrode;
a first transparent electrode, electrically connected to
the reflective electrode;
a second transparent electrode, electrically insulated
from the first transparent electrode; and
a semiconductor layer, having two first conductive
regions, a second conductive region and two first
channel regions, wherein the first conductive
regions are respectively electrically connected to
the reflective electrode and the second transparent
electrode, the second conductive region is located
between the first conductive regions and electri-
cally connected to the data line, a part of the semi-
conductor layer overlapped with the corresponding
two scan lines is defined as the first channel regions
and the first channel regions are respectively elec-
trically connected between the second conductive
region and the first conductive regions;

an opposite substrate; and

a liquid crystal layer located between the active device

array substrate and the opposite substrate, wherein a first
display region corresponding to the first transparent
electrode, a second display region corresponding to the
second transparent electrode and a reflective display
region corresponding to the reflective electrode are dis-
posed between the active device array substrate and the
opposite substrate, and the first display region and the
second display region driven by a same data voltage are
presented in different luminance.
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16. The liquid crystal display panel according to claim 15,
wherein the pixels are presented in a plurality of bright-dark
distribution modes, and the bright-dark distribution modes of
the pixels are respectively cyclically repeated in the column
direction and in the row direction.

17. The liquid crystal display panel according to claim 15,
wherein the all the first transparent electrodes located in all
the pixels of a same row are aligned along the row direction.
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18. The liquid crystal display panel according to claim 15,
wherein the partial first transparent electrodes connected to
the even data lines and located in the pixels of a same row are
aligned along the row direction, and the partial first transpar-
ent electrodes connected to the odd data lines and located in
the pixels of a same row are aligned along the row direction.
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