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A pixel structure including an active device, a first pixel
electrode, a second pixel electrode, a coupling line, a com-
mon electrode, and a liquid crystal layer is provided. The first
pixel electrode and the second pixel electrode have a plurality
of'sets of stripped electrode patterns extending along different
directions, respectively, and the first pixel electrode is elec-
trically insulated from the second pixel electrode. The cou-
pling line is disposed under the first and the second pixel
electrode and electrically insulated from the second pixel
electrode. The first pixel electrode is electrically connected to
the active device through the coupling line. The common
electrode is disposed over the first and the second pixel elec-
trode. The liquid crystal layer is disposed between the com-
mon electrode and the first and second pixel electrodes.
Moreover, the liquid crystal layer has two polymer layers and
a liquid crystal molecule layer disposed between the polymer
layers.
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PIXEL STRUCTURE AND LIQUID CRYSTAL
DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of a
prior application Ser. No. 11/465,128, filed Aug. 17, 2006,
now allowed. The prior application Ser. No. 11/465,128
claims the priority benefit of Taiwan application serial no.
95117813, filed on May 19, 2006. The entirety of each of the
above-mentioned patent applications is hereby incorporated
by reference herein and made a part of this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of Invention

[0003] The present invention relates to a pixel structure.
More particularly, the present invention relates to a pixel
structure using polymer-stabilized alignment.

[0004] 2. Description of Related Art

[0005] In response to the increasing demand of displays,
the industry put efforts in the development of the display.
Among the displays, the cathode ray tube (CRT) has occupied
the display market for many years, due to its high display
quality and mature technology. However, the rising “environ-
mental protection” awareness is against its power consump-
tion and radiation disadvantage, and the limited flattening
capability is against the market demands, and thus the cath-
ode ray tube (CRT) cannot meet the market demands gradu-
ally. Therefore, the thin film transistor liquid crystal display
(TFT-LCD), having superior properties such as high image
quality, good space utilization, low power consumption, and
no radiation, has become the mainstream display product of
the market.

[0006] Currently, the market demands for the performance
of LCDs includes high contrast ratio, no gray scale inversion,
little color shift, high luminance, high color enrichment, high
color saturation, fast response, and wide viewing angle. Tech-
nologies for achieving wide viewing angle comprises the
twist nematic liquid crystal with wide viewing film, the in-
plane switching (IPS) LCD, the fringe field switching LCD,
and the multi-domain vertically alignment (MVA), etc.
[0007] FIG. 1A is a schematic sectional view of a conven-
tional MVA LCD panel, and FIG. 1B is a top view of a TFT
array substrate of the LCD panel as shown in FIG. 1A,
wherein the schematic sectional view of the TFT array sub-
strate in FIG. 1A is taken along the section line A-A' in FIG.
1B. Referring to FIGS. 1A and 1B, the conventional MVA
LCD panel 10 comprises a TFT array substrate 20, a color
filter substrate 30, and a liquid crystal layer 40. The liquid
crystal layer 40 is disposed between the TFT array substrate
20 and the color filter substrate 30.

[0008] The color filter substrate 30 comprises a glass sub-
strate 31, a color filter layer 32, a common electrode 33, and
a plurality of protrusions 34. The color filter layer 32 is
disposed over the glass substrate 31. The common electrode
33 is disposed on the color filter layer 32. The protrusions 34
are disposed on the common electrode 33.

[0009] The TFT array substrate 20 comprises a glass sub-
strate 21, a plurality of scan lines 22, a plurality of data lines
23, aplurality of TFTs 24, a plurality of transparent electrodes
25, and a plurality of common lines 26. The scan lines 22 and
the data lines 23 are disposed on the glass substrate 21. Each
of the TFTs 24 is electrically connected to one of the scan
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lines 22 and one of the data lines 23, respectively. Each of the
transparent electrodes 25 is electrically connected to one of
the TFTs 24, respectively, and crosses one of the common
lines 26.

[0010] It should be noted that the transparent electrodes 25
have a plurality of slits 25a. The slits 25a together with the
protrusions 34 make liquid crystal molecules in the liquid
crystal layer 40 being inclined in multiple directions, such
that the scope of viewing angle of the MVA LCD panel 10 is
increased. Therefore, the MVA LCD panel 10 meets the
requirement of wide viewing angle.

[0011] Though the scope of viewing angle of the MVA
LCD panel 10 can be increased by the slits 25a together with
the protrusions 34, when the MVA LCD panel 10 displays
images, the color wash-out still occurs if the MVA LCD panel
10 is viewed at a large angle.

SUMMARY OF THE INVENTION

[0012] Accordingly, an object of the present invention is to
provide a pixel structure, suitable for eliminating the phe-
nomenon of color wash-out of LCD panels, and increasing
the aperture ratio of LCD panels to enhance the luminance of
the LCD panels.

[0013] Another object of the present invention is to provide
an LCD panel with preferable aperture ratio and high lumi-
nance.

[0014] In order to achieve the above-mentioned or other
objects, the present invention provides a pixel structure,
which comprises an active device, a first pixel electrode, a
second pixel electrode, a coupling line, a common electrode,
and a liquid crystal layer. The first pixel electrode and the
second pixel electrode have a plurality of sets of first stripped
electrode patterns and second stripped electrode patterns
extending along different directions respectively, and the sec-
ond pixel electrode is electrically insulated from the first pixel
electrode. The coupling line is disposed under the first pixel
electrode and the second pixel electrode, and is electrically
insulated from the second pixel electrode. The first pixel
electrode is electrically connected to the active device
through the coupling line. The common electrode is disposed
over the first pixel electrode and the second pixel electrode,
and is formed without alignment patterns. The liquid crystal
layer is disposed between the common electrode and the first
pixel electrode and between the common electrode and the
second pixel electrode. Moreover, the liquid crystal layer has
a liquid crystal molecule layer and two polymer layers, and
the liquid crystal molecule layer is disposed between the
polymer layers.

[0015] According to the pixel structure as described in an
embodiment of the present invention, the material of the
polymer layers may be an acrylic polymer.

[0016] According to an embodiment of the present inven-
tion, the pixel structure further comprises a common line and
a capacitor electrode, wherein the capacitor electrode is dis-
posed over the common line and is electrically connected to
the first pixel electrode. In addition, the common line is dis-
posed under the first pixel electrode, and the first pixel elec-
trode crosses the common line. In another embodiment, the
first pixel electrode and the second pixel electrode can be
disposed on two opposite sides of the common line, respec-
tively. In an alternative embodiment, the pixel structure fur-
ther comprises a dielectric layer disposed between the capaci-
tor electrode and the common line. In another embodiment,
the second pixel electrode comprises a first sub-pixel elec-
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trode and a second sub-pixel electrode. The first sub-pixel
electrode and the second sub-pixel electrode are disposed on
two opposite sides of the first pixel electrode, respectively.

[0017] According to the pixel structure as described in an
embodiment of the present invention, the second pixel elec-
trode comprises a first sub-pixel electrode and a second sub-
pixel electrode. The first sub-pixel electrode and the second
sub-pixel electrode are disposed on two opposite sides of the
scan line, and are electrically connected, respectively.

[0018] According to the pixel structure as described in an
embodiment of the present invention, four alignment regions
are defined by the plurality of sets of first stripped electrode
patterns of the first pixel electrode.

[0019] According to the pixel structure as described in an
embodiment of the present invention, four alignment regions
are defined by the plurality of sets of second stripped elec-
trode patterns of the second pixel electrode.

[0020] The present invention further provides an LCD
panel, which comprises a lower substrate, an upper substrate,
a color filter array, and a plurality of pixel structures. The
upper substrate is disposed over the lower substrate. The color
filter array is disposed between the upper substrate and the
lower substrate. The pixel structures are disposed between the
color filter array and the lower substrate. Each of the pixel
structures is electrically connected to a scan line and a data
line. Each of the pixel structures comprises an active device,
a first pixel electrode, a second pixel electrode, a coupling
line, a common electrode, and a liquid crystal layer. The
active device is electrically connected to the scan line and the
data line. The first pixel electrode has a plurality of sets of first
stripped electrode patterns extending along different direc-
tions. The second pixel electrode has a plurality of sets of
second stripped electrode patterns extending along different
directions, and is electrically insulated from the first pixel
electrode. The coupling line is disposed under the first pixel
electrode and the second pixel electrode, and is electrically
insulated from the second pixel electrode. The first pixel
electrode is electrically connected to the active device
through the coupling line. The common electrode is disposed
over the first pixel electrode and the second pixel electrode,
and is formed without alignment patterns. The liquid crystal
layer is disposed between the common electrode and the first
pixel electrode and between the common electrode and the
second pixel electrode. Moreover, the liquid crystal layer has
a liquid crystal molecule layer and two polymer layers. The
liquid crystal molecule layer is disposed between the polymer
layers.

[0021] According to the LCD panel as described in an
embodiment of the present invention, the polymer layers
comprise an acrylic polymer.

[0022] According to the LCD panel as described in an
embodiment of the present invention, each of the pixel struc-
tures further comprises a common line and a capacitor elec-
trode. The capacitor electrode is disposed over the common
line, and is electrically connected to the first pixel electrode.
[0023] According to the LCD panel as described in an
embodiment of the present invention, the common line in
each of the pixel structures is disposed under the first pixel
electrode, and the first pixel electrode crosses the common
line.

[0024] According to the LCD panel as described in an
embodiment of the present invention, the first pixel electrode
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and the second pixel electrode in each of the pixel structures
are disposed on two opposite sides of the common line,
respectively.

[0025] According to the LCD panel as described in an
embodiment of the present invention, each of the pixel struc-
tures further comprises a dielectric layer disposed between
the capacitor electrode and the common line.

[0026] According to the LCD panel as described in an
embodiment of the present invention, the second pixel elec-
trode in each of the pixel structures comprises a first sub-pixel
electrode and a second sub-pixel electrode, wherein the first
sub-pixel electrode and the second sub-pixel electrode are
disposed on two opposite sides of the first pixel electrode,
respectively.

[0027] According to the LCD panel as described in an
embodiment of the present invention, the second pixel elec-
trode in each of the pixel structures comprises a first sub-pixel
electrode and a second sub-pixel electrode. The first sub-pixel
electrode and the second sub-pixel electrode are disposed on
two opposite sides of the scan line, and are electrically con-
nected, respectively.

[0028] According to the LCD panel as described in an
embodiment of the present invention, four alignment regions
are defined by the plurality of sets of first stripped electrode
patterns of the first pixel electrode in each of the pixel struc-
ture.

[0029] According to the LCD panel as described in an
embodiment of the present invention, four alignment regions
are defined by the plurality of sets of second stripped elec-
trode patterns of the second pixel electrode in each of the pixel
structure.

[0030] Inview ofthe above,inthe LCD panel of the present
invention, the liquid crystal molecule layer in the pixel struc-
ture is affected by the two polymer layers, such that the liquid
crystal molecules present specific arrangements. In addition,
the coupling line and the second pixel electrode constitute a
coupling capacitor. If the capacitance value of the coupling
capacitor is adjusted, the inclination degree of the liquid
crystal molecules over the first pixel electrode and the second
pixel electrode is changed. In this manner, the phenomenon of
color wash-out of LCD panels can be eliminated. And LCD
panels with the pixel structure will have high aperture ratio
and high luminance.

[0031] In order to make the aforementioned and other
objects, features and advantages of the present invention
comprehensible, preferred embodiments accompanied with
figures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1A is a schematic sectional view of a conven-
tional MVA LCD panel.

[0033] FIG.1Bis atop view of a TFT array substrate of the
LCD panel as shown in FIG. 1A.

[0034] FIG. 2A is a partial schematic sectional view of an
LCD panel according to the first embodiment of the present
invention.

[0035] FIG. 2B is a top view of an active device array
substrate according to the first embodiment of the present
invention.

[0036] FIG.2C is an equivalent circuit diagram of the pixel
structure of FIG. 2A.

[0037] FIG. 2D is a schematic view of the inclination of the
liquid crystal molecules over the first pixel electrode and the
second pixel electrode in FIG. 2A.
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[0038] FIG. 3A is a partial schematic sectional view of an
LCD panel according to the second embodiment of the
present invention.

[0039] FIG. 3B is a top view of an active device array
substrate according to the second embodiment of the present
invention.

[0040] FIG. 4A is a partial schematic sectional view of an
LCD panel according to the third embodiment of the present
invention.

[0041] FIG. 4B is a top view of an active device array
substrate according to the third embodiment of the present
invention.

[0042] FIG. 5A is a partial schematic sectional view of an
LCD panel according to the fourth embodiment of the present
invention.

[0043] FIG. 5B is a top view of an active device array
substrate according to the fourth embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS
The First Embodiment

[0044] FIG. 2A is a partial schematic sectional view of an
LCD panel according to the first embodiment of the present
invention, and FIG. 2B is a top view of an active device array
substrate according to the first embodiment of the present
invention, wherein the schematic sectional view of the active
device array substrate of FIG. 2A is taken along the section
line B-B'in FIG. 2B. Referring to FIGS. 2A and 2B, the LCD
panel 600 of the present embodiment comprises a lower sub-
strate 110, an upper substrate 140, a color filter array 150, and
aplurality of pixel structures 200. A plurality of scan lines 120
and a plurality of data lines 130 are formed on the lower
substrate 110. The color filter array 150 is disposed between
the lower substrate 110 and the upper substrate 140. The pixel
structures 200 are disposed between the color filter array 150
and the lower substrate 110. The detailed structure, arrange-
ment position, connection relation, and material of various
elements will be illustrated below.

[0045] Referring to FIGS. 2A and 2B, the pixel structure
200 is fabricated on the lower substrate 110, and is electrically
connected to one of the scan lines 120 and one of the data lines
130 onthe lower substrate 110. As shown in FIGS. 2A and 2B,
the pixel structure 200 comprises an active device 210, a first
pixel electrode 220, a second pixel electrode 230, a coupling
line 240, a common electrode 250, and a liquid crystal layer
260.

[0046] The active device 210 is disposed on the lower sub-
strate 110, and is electrically connected to the corresponding
scan line 120 and the corresponding data line 130. The first
pixel electrode 220 and the second pixel electrode 230 have
first stripped electrode patterns 222 and second stripped elec-
trode patterns 232, respectively. The first stripped electrode
patterns 222 and the second stripped electrode patterns 232
have a plurality of sets of extending directions respectively,
and the second pixel electrode 230 is electrically insulated
from the first pixel electrode 220. The coupling line 240 is
disposed under the first pixel electrode 220 and the second
pixel electrode 230, and is electrically insulated from the
second pixel electrode 230. The first pixel electrode 220 is
electrically connected to the active device 210 through the
coupling line 240. The common electrode 250 is disposed
over the first pixel electrode 220 and the second pixel elec-
trode 230, and is formed without alignment patterns. The
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liquid crystal layer 260 is disposed between the common
electrode 250 and the first pixel electrode 220, and between
the common electrode 250 and the second pixel electrode
230. The liquid crystal layer 260 has a liquid crystal molecule
layer 262 and two polymer layers 264, and the liquid crystal
molecule layer 262 is disposed between the two polymer
layers 264.

[0047] As described above, the lower substrate 110 and the
upper substrate 140 are glass substrates, quartz substrates, or
substrates made of other appropriate materials. The scan lines
120 are, for example, aluminum alloy wires or wires made of
other appropriate conductive materials. The data lines 130
and the coupling line 240 are chromium wires, aluminum
alloy wires, or wires made of other appropriate conductive
materials. The color filter array 150 comprises, for example,
a plurality of red color filter patterns, green color filter pat-
terns, and blue color filter patterns. The active device 210 is,
for example, a TFT or other tri-polar switching devices. The
first pixel electrode 220 and the second pixel electrode 230
are, for example, transmissive electrodes, reflective elec-
trodes, or transflective electrodes, and the material of the first
pixel electrode 220 and the second pixel electrode 230 is
indium tin oxide (ITO), indium zinc oxide (1ZO), metals, or
other transparent or non-transparent conductive materials. In
addition, the material of the common electrode 250 is ITO,
170, or other transparent conductive materials. The material
of'the liquid crystal molecule layer 262 is, for example, nega-
tive liquid crystal molecules. The material of the polymer
layers 264 is, for example, an acrylic polymer, and the poly-
mer layers 264 is obtained through UV polymerization of
monomer materials.

[0048] In the present embodiment, the pixel structure 200
further comprises a common line 270 and a capacitor elec-
trode 280, wherein the capacitor electrode 280 is disposed
over the common line 270 and is electrically connected to the
first pixel electrode 220. In addition, the common line 270 is
disposed under the first pixel electrode 220, and the first pixel
electrode 220 crosses the common line 270.

[0049] As shown in FIG. 2A, the pixel electrode structure
200 further comprise a dielectric layer 290 disposed between
the capacitor electrode 280 and the common line 270. In other
words, the capacitor electrode 280, the common line 270, and
the dielectric layer 290 constitute a storage capacitor. More
particularly, the lower substrate 110, the scan line 120, the
data line 130, the active device 210, the first pixel electrode
220, the second pixel electrode 230, the coupling line 240, the
common line 270, and the capacitor electrode 280 constitute
the active device array substrate 102. In addition, the material
of the dielectric layer 290 is, for example, silicon nitride or
other appropriate materials. The common line 270 is, for
example, an aluminum alloy wire or a wire made of other
appropriate conductive materials. The material of the capaci-
tor electrode 280 is, for example, chromium, aluminum alloy,
or other appropriate conductive materials. It should be noted
that in the present embodiment, the capacitor electrode 280
and the coupling line 240 are connected together, and are
formed simultaneously. However, in another embodiment,
the capacitor electrode 280 and the coupling line 240 are not
limited to be connected together, and are not limited to be
formed simultaneously.

[0050] Referring to FIG. 2B, four alignment regions I, II,
111, and IV are defined by the plurality of sets of the first
stripped electrode patterns 222 of the first pixel electrode 220,
and two alignment regions I and II are defined by the plurality
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of sets of the second stripped electrode patterns 232 of the
second pixel electrode 230. When the pixel structure 200 is
not driven, the liquid crystal molecules 262a in the liquid
crystal molecule layer 262 are affected by the alignment
effect of the two polymer layers 264, and are arranged verti-
cally to the lower substrate 110. When the pixel electrode 200
is driven, the liquid crystal molecules 2624 in the liquid
crystal molecule layer 262 are inclined to the direction par-
allel to the lower substrate 110. Particularly, the liquid crystal
molecules 262a have substantially the same inclination direc-
tion in one of the alignment domains I, II, 111, and IV, but the
inclination directions of the liquid crystal molecules among
the alignment domains I, II, 11l and IV are different. Through
the arrangement of the liquid crystal molecules 2624 inclined
in multiple directions, the LCD panel 600 fabricated with the
pixel structures 200 will have a large viewing angle.

[0051] It should be noted that as shown in FIG. 2A, since
the coupling line 240 is disposed under the second pixel
electrode 230, the coupling line 240 and the second pixel
electrode 230 constitute a capacitor C,, (as shown in FIG.
2C). Moreover, since the common electrode 250 is disposed
over the first pixel electrode 220 and the second pixel elec-
trode 230 which are electrically insulated from each other.
The common electrode 250 together with the first pixel elec-
trode 220 or the second pixel electrode 230 constitutes a
capacitor C, . or a capacitor C, ' (as shown in FIG. 2C). The
first pixel electrode 220 and the common line 270 constitute
a capacitor C, (as shown in FIG. 2C).

[0052] FIG. 2C s an equivalent circuit diagram of the pixel
structure of FIG. 2A. Referring to FIG. 2C, the lower elec-
trode plate and the upper electrode plate of the capacitor C_,
are the coupling line 240 and the second pixel electrode 230
respectively. The lower electrode plate and the upper elec-
trode plate of the capacitor C, ' are the second pixel electrode
230 and the common electrode 250 respectively. The lower
electrode plate and the upper electrode plate of the capacitor
C, . arethe first pixel electrode 220 and the common electrode
250 respectively. In addition, the lower electrode plate and the
upper electrode plate of the capacitor C, are the first pixel
electrode 220 (or the capacitor electrode 280) and the com-
mon electrode 270 respectively.

[0053] When the active device 210 is in the ON state, an
external voltage V, is applied to the coupling line 240, such
that the voltage of the lower electrode plate (i.e., the first pixel
electrode 220 or the capacitor electrode 280) of the capacitor
C,, the lower electrode plate (i.e., the first pixel electrode
220) of the capacitor C,, and the lower electrode plate (i.e.,
the coupling line 240) of the capacitor C_, is V. As the
capacitor C, ' and the capacitor C_, are connected in series,
the voltage difference (V,-V_,,,) is distributed on the two
capacitors C, ' and C_,. Thus, the voltage V, of the lower
electrode plate (i.e., the second pixel electrode 230) of the
capacitor C, ' is different from the external voltage V,.
[0054] FIG. 2D is a schematic view of the inclination of the
liquid crystal molecules over the first pixel electrode and the
second pixel electrode in FIG. 2A. Referring to FIG. 2D, if the
overlapped area of the second pixel electrode 230 and the
coupling line 240 is changed, the value of C,.' can be
adjusted, and the voltage V-of the lower electrode plate (i.e.,
the second pixel electrode 230) of the capacitor C, ' is
adjusted accordingly. Therefore, if the voltage V is changed,
the inclination degree of the liquid crystal molecules 262a
over the second pixel electrode 230 is changed. By adjusting
the inclination degree of the liquid crystal molecules 262a
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over the first pixel electrode 220 and the second pixel elec-
trode 230, the phenomenon of color wash-out of the LCD
panel 600 can be eliminated. In addition, since the LCD panel
600 fabricated with the pixel structures 200 is designed with-
out protrusions, the LCD panel 600 will have high aperture
ratio.

[0055] It should be noted that the direction and degree of
inclination of the liquid crystal molecules 262a as shown in
FIG. 2D is exemplary and is only to illustrate the efficacy of
the pixel structures 200. The direction and degree of inclina-
tion of the liquid crystal molecules 2624 may vary in practice.

The Second Embodiment

[0056] FIG. 3A is a partial schematic sectional view of an
LCD panel according to the second embodiment of the
present invention, and FIG. 3B is a top view of an active
device array substrate according to the second embodiment of
the present invention, wherein the schematic sectional view
of'the active device array substrate of FIG. 3A is taken along
the section line C-C' in FIG. 3B. Referring to FIGS. 3A and
3B, the LCD panel 700 of the present embodiment is a varia-
tion of the LCD panel 600 of the first embodiment, and
wherein the first pixel electrode 320 and the second pixel
electrode 330 of the pixel structure 300 are respectively dis-
posed on two opposite sides of the common line 270, and the
coupling line 340 is not connected to the capacitor electrode
280.

[0057] As the advantages of the LCD panel 700 and the
pixel structure 300 are substantially the same as those
described in the first embodiment, the details will not be
described herein again.

The Third Embodiment

[0058] FIG. 4A is a partial schematic sectional view of an
LCD panel 800 according to the third embodiment of the
present invention, and FIG. 4B is a top view of an active
device array substrate according to the third embodiment of
the present invention, wherein the schematic sectional view
of'the active device array substrate of FIG. 4A is taken along
the section line D-D' in FIG. 4B. Referring to FIGS. 4A and
4B, the LCD panel 800 of the present embodiment is a varia-
tion of the LCD panel 600 of the first embodiment, and
wherein the second pixel electrode 430 of the pixel structure
400 comprises a first sub-pixel electrode 430a and a second
sub-pixel electrode 43056. And the first sub-pixel electrode
430a and the second sub-pixel electrode 4304 are disposed
respectively on two opposite sides of the first pixel electrode
420.

[0059] As the advantages of the LCD panel 800 and the
pixel structure 400 are substantially the same as those
described in the first embodiment, the details will not be
described herein again.

The Fourth Embodiment

[0060] In the aforementioned conventional art, the trans-
parent electrodes 25 are confined between the adjacent scan
lines 22 and the adjacent data lines 23. However, this design
does not effectively divide the pixel electrodes 25. In order to
make effective use of the pixel electrodes, the present
embodiment provides a LCD panel and a pixel structure.

[0061] FIG. 5A is a partial schematic sectional view of an
LCD panel according to the fourth embodiment of the present
invention, and FIG. 5B is a top view of an active device array
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substrate according to the fourth embodiment of the present
invention, wherein the schematic sectional view of the active
device array substrate of FIG. 5A is taken along the section
line E-E'in FIG. 5B. Referring the FIGS. 5A and 5B, the LCD
panel 900 is similar to the LCD panel 600 of the first embodi-
ment, and wherein the second pixel electrode 530 of the pixel
structure 500 is disposed on two opposite sides of the scan
lines 120, and is electrically connected. In addition, the pixel
structure 500 comprises a coupling line 540, and the coupling
line 540 is electrically connected between the first pixel elec-
trode 520 and the active device 210, and is not connected to
the capacitor electrode 280.

[0062] Different from the conventional art that confines the
transparent electrodes 25 between the adjacent scan lines 22
and the adjacent data lines 23, in the present embodiment, the
second pixel electrode 530 of the pixel structure 500 is dis-
posed on two opposite sides of the scan lines 120. Thus the
pixel electrodes can be divided more flexibly, thereby making
effective use of the pixel electrodes to improve the aperture
ratio. Thus, if the LCD panel 900 is fabricated by the use of
the pixel structure 500, the LCD panel 900 will have higher
aperture ratio and higher luminance. It should be noted that in
the present embodiment, the coupling line 540 is not con-
nected to the capacitor 280. However, in other embodiments,
the capacitor electrode 280 can be connected to the coupling
line 240, and they can be formed at the same time.

[0063] To sum up, the pixel structures of the present inven-
tion have at least the following advantages.

[0064] 1.Inthe pixel structures of the present invention, the
interaction between the liquid crystal molecule layer and the
two polymer layers makes the liquid crystal molecules pre-
senting specific arrangements. In other words, the pixel struc-
tures of the present invention can achieve the effect of align-
ment without adopting protrusions. Therefore, LCD panels
fabricated with pixel structures of the present invention have
higher aperture ratio and higher luminance.

[0065] 2. In the LCD panel of one of the first to the third
embodiments, the coupling line and the second pixel elec-
trode of the pixel structure constitute a coupling capacitor.
The capacitance value of the coupling capacitor can be
adjusted to allow the liquid crystal molecules over the first
pixel electrode and the second pixel electrode having differ-
ent inclination degrees, thereby eliminating the phenomenon
of color wash-out.

[0066] 3. In the LCD panel of the fourth embodiment, the
second pixel electrode of the pixel structure is disposed on
two opposite sides of the scan line. Compared with the con-
ventional art that confines the pixel electrode between two
adjacent scan lines and two adjacent data lines, the pixel
electrodes can be divided more flexibly, thereby making
effective use of the pixel electrode and improving the aperture
ratio and the luminance of the LCD panel.

[0067] 4.The methods of fabricating the LCD panel and the
pixel structures are compatible with existing processes. And
additional processing equipment is not required.

[0068] It 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.
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What is claimed is:

1. A pixel structure, comprising:

a scan line and a data line;

an active device electrically connected to the scan line and
the data line;

a first pixel electrode having a plurality of sets of first
stripped electrode patterns extending along different
directions;

a second pixel electrode having a plurality of sets of second
stripped electrode patterns extending along different
directions, wherein the second pixel electrode is electri-
cally insulated from the first pixel electrode;

a coupling line disposed under the first pixel electrode and
the second pixel electrode, wherein the first pixel elec-
trode is electrically connected to the active device
through the coupling line, and the coupling line is elec-
trically insulated from the second pixel electrode;

a common electrode disposed over the first pixel electrode
and the second pixel electrode, wherein the common
electrode is formed without alignment patterns; and

a liquid crystal layer, disposed between the common elec-
trode and the first pixel electrode and between the com-
mon electrode and the second pixel electrode, compris-
ing a liquid crystal molecule layer and two polymer
layers, wherein the liquid crystal molecule layer is dis-
posed between the two polymer layers.

2. The pixel structure as claimed in claim 1, wherein the

polymer layers comprise an acrylic polymer.

3. The pixel structure as claimed in claim 1, further com-
prising:

a common line; and

a capacitor electrode disposed over the common line and
electrically connected to the first pixel electrode.

4. The pixel structure as claimed in claim 3, wherein the
common line is disposed under the first pixel electrode, and
the first pixel electrode crosses the common line.

5. The pixel structure as claimed in claim 3, wherein the
first pixel electrode and the second pixel electrode are dis-
posed on two opposite sides of the common line, respectively.

6. The pixel structure as claimed in claim 3, further com-
prising a dielectric layer disposed between the capacitor elec-
trode and the common line.

7. The pixel structure as claimed in claim 1, wherein the
second pixel electrode comprises:

a first sub-pixel electrode; and

a second sub-pixel electrode, wherein the first sub-pixel
electrode and the second sub-pixel electrode are dis-
posed on two opposite sides of the first pixel electrode,
respectively.

8. The pixel structure as claimed in claim 1, wherein the

second pixel electrode comprises:

a first sub-pixel electrode; and

a second sub-pixel electrode, wherein the first sub-pixel
electrode and the second sub-pixel electrode are dis-
posed on two opposite sides of the scan line, respec-
tively, and are electrically connected to each other.

9. The pixel structure as claimed in claim 1, wherein the
plurality of sets of first stripped electrode patterns of the first
pixel electrode define four alignment regions.

10. The pixel structure as claimed in claim 1, wherein the
plurality of sets of second stripped electrode patterns of the
second pixel electrode define four alignment regions.
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11. A liquid crystal display panel, comprising:

a lower substrate;

an upper substrate disposed over the lower substrate;

a color filter array disposed between the upper substrate
and the lower substrate;

a plurality of pixel structures disposed between the color
filter array and the lower substrate, each of the pixel
structures comprises:

a scan line and a data line;

an active device electrically connected to the scan line and
the data line;

a first pixel electrode having a plurality of sets of first
stripped electrode patterns extending along different
directions;

asecond pixel electrode having a plurality of sets of second
stripped electrode patterns extending along different
directions, wherein the second pixel electrode is electri-
cally insulated from the first pixel electrode;

a coupling line disposed under the first pixel electrode and
the second pixel electrode, wherein the first pixel elec-
trode is electrically connected to the active device
through the coupling line, and the coupling line is elec-
trically insulated from the second pixel electrode;

a common electrode disposed over the first pixel electrode
and the second pixel electrode, wherein the common
electrode is formed without alignment patterns;

a liquid crystal layer, disposed between the common elec-
trode and the first pixel electrode and between the com-
mon electrode and the second pixel electrode, compris-
ing a liquid crystal molecule layer and two polymer
layers, wherein the liquid crystal molecule layer is dis-
posed between the two polymer layers.

12. The liquid crystal display panel as claimed in claim 11,

wherein the polymer layers comprise an acrylic polymer.

13. The liquid crystal display panel as claimed in claim 11,
wherein each of the pixel structures further comprises:
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a common line; and

a capacitor electrode disposed over the common line and

electrically connected to the first pixel electrode.

14. The liquid crystal display panel as claimed in claim 13,
wherein the common line is disposed under the first pixel
electrode, and the first pixel electrode crosses the common
line.

15. The liquid crystal display panel as claimed in claim 13,
wherein the first pixel electrode and the second pixel elec-
trode are disposed on two opposite sides of the common line,
respectively.

16. The liquid crystal display panel as claimed in claim 13,
wherein each of the pixel structure further comprises a dielec-
tric layer disposed between the capacitor electrode and the
common line.

17. The liquid crystal display panel as claimed in claim 11,
wherein the second pixel electrode comprises:

a first sub-pixel electrode; and

a second sub-pixel electrode, wherein the first sub-pixel

electrode and the second sub-pixel electrode are dis-
posed on two opposite sides of the first pixel electrode,
respectively.

18. The liquid crystal display panel as claimed in claim 11,
wherein the second pixel electrode comprises:

a first sub-pixel electrode; and

a second sub-pixel electrode, wherein the first sub-pixel

electrode and the second sub-pixel electrode are dis-
posed on two opposite sides of the scan line, respec-
tively, and are electrically connected to each other.

19. The liquid crystal display panel as claimed in claim 11,
wherein the plurality of sets of first stripped electrode patterns
of'the first pixel electrode define four alignment regions.

20. The liquid crystal display panel as claimed in claim 11,
wherein the plurality of sets of second stripped electrode
patterns of the second pixel electrode define four alignment
regions.
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