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(57) ABSTRACT

A pixel structure for being driven by a scan line and a data
line is provided. The pixel structure includes an active
device, a pixel electrode, an insulating layer, and a transition
electrode. The active device is electrically connected to the
scan line and the data line. The pixel electrode is electrically
connected to the active device. The insulating layer is
disposed over the scan line, the data line, and the pixel
electrode. The transition electrode is disposed on the insu-
lating layer, and a transverse electric field is produced
between the transition electrode and the pixel electrode.

70

50

40

20~

320

330

(@]
(@]
(W]



Patent Application Publication Jul.5,2007 Sheet 1 of 8 US 2007/0152941 Al

F1G. TA(PRIOR ART)

e
LIl

16, 1B(PRIOR ART)



Patent Application Publication Jul. 5,2007 Sheet 2 of 8 US 2007/0152941 Al

-
o
&~ ()
—_— (e} O
o 29o=. — s
— =
N NN W 8
~
A
g r—"]
L O\
/ o
T
™~
/ e
/“N -
_—
| L~
LT <C
B8Rl N
- 3 O
/ o —
© Y
| o
/ i
.o
L T =<
S
/ (D
o
Z S
‘a8 ____”/




Patent Application Publication Jul.5,2007 Sheet 3 of 8 US 2007/0152941 Al

70
50

40

20~

320 _ ,
330 7 . % . g .

F1G. 2B



Patent Application Publication Jul.5,2007 Sheet 4 of 8 US 2007/0152941 Al

on
o
[

-G, 20



Patent Application Publication Jul. 5,2007 Sheet S of 8 US 2007/0152941 Al

¢/////// /7//////

4
.

600

G, 20



Patent Application Publication Jul.5,2007 Sheet 6 of 8 US 2007/0152941 Al

/ 5 7 R 7
e
77 -

/00

1G22t



Patent Application Publication Jul. 5,2007 Sheet 7 of 8 US 2007/0152941 Al

840 — Y[ 7| | —

810
320 7 _
330 /I
310

(@]
O
(a]



US 2007/0152941 Al

Patent Application Publication Jul. 5,2007 Sheet 8 of 8

7 HHRHE S

NN

-G 26



US 2007/0152941 Al

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. 951 00046, filed on Jan. 2, 2006.
All disclosure of the Taiwan application is incorporated
herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a pixel structure
and a liquid crystal display panel. More particularly, the
present invention relates to a pixel structure and a liquid
crystal display panel having transition electrode.

[0004] 2. Description of Related Art

[0005] As the demand for display devices increases, the
efforts dedicated to the development of the relative display
devices have been made. Wherein, the cathode ray tube
(CRT) has been dominating the display device market for its
excellent display quality and mature d technology. However,
recently, with the rise of the green environment protection
concept, coupled with the disadvantage of high power
consumption and high radiation, plus the limited flat panel
design capability, CRT can not meet the requirements of the
market trend for light, thin, short, small, and power-saving
display product. Therefore, the thin film transistor liquid
crystal display (TFT-LCD), having such advantages as high
image quality, high space utilization efficiency, low power
consume, and no radiation, has become the main stream
product in the market.

[0006] The liquid crystal display devices can be divided
into different types according to the type of the liquid
crystal, the driving method and the configuration position of
the light source. Wherein, the optically compensated bire-
fringence liquid crystal display (OCB LCD), with quick
response speed, can provide the computer with smoother
image presentation while displaying continuous quickly
changing images, such as cartoons or films. The OCB LCD
is suitable for high-end liquid crystal display (LCD) device.
However, only after part of the liquid crystal molecules are
transformed into a twist state from a splay state, then,
transformed into a bend state, the OCB LCD can enter
standby status to provide quick response operation.

[0007] FIG. 1A s a schematic diagram of the liquid crystal
molecules in a splay state in a liquid crystal display panel.
FIG. 1B is a schematic diagram of the liquid crystal mol-
ecule in a bend state in a liquid crystal display panel.
Referring to FIG. 1A and FIG. 1B simultaneously, in the
OCB LCD panel 10, the liquid crystal layer 11 is disposed
between the upper substrate 12 and the lower substrate 13.
The rubbing directions of the alignment layers disposed on
the upper substrate 12 and the lower substrate 13 are
parallel. When the liquid crystal molecules in the liquid
crystal layers 11 are not affected by external electric fields,
they are arranged in a splay state. When the OCB LCD
device turns into a standby status, an electric field perpen-
dicular to the upper substrate 12 must be applied on the
liquid crystal molecules. Accordingly, parts of the liquid
crystal molecules are transformed into a bend state. In the
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conventional OCB LCD devices, in order to drive the pixels
normally, it may need several minutes to perform the trans-
forming process; that is, a long warming-up is required
before the OCB LCD turns into a standby status. However,
it works against the open-and-play characteristic necessary
for the liquid crystal displays. Therefore, in order for the
OCB LCD devices to be more acceptable by the consumers,
fast transition is necessary.

[0008] In order to have the liquid crystal molecules in the
OCB LCD panel transform to a bend state from a splay state
quickly, a conventional technology is to generate stronger
electric field by increasing the voltage, so that the liquid
crystal molecules can be transformed to a bend state from a
splay state quickly. However, it is not easy to find the
suitable driving chip which can bear the high voltage, and it
is not easy to conduct the related research and development.
Another common method in the conventional technology is
by adding polymer in the liquid crystal layer. When the
liquid crystal molecules are in a bend state, the ultraviolet
radiation is radiated on the polymer to form a high molecule
wall. Accordingly, the liquid crystal molecules can be kept
to be arranged in a bend state. Although the method is
simple, it will result in light leakage in the OCB LCD panel.
In addition, in other conventional methods, for example,
slits are formed in the pixel electrode or bumps are formed
above the pixel electrode by a special pixel design. Accord-
ingly, the arrangement type of the liquid crystal molecules in
the partial region can be changed, to accelerate the process
of the transition from a splay state to a bend state.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed to
provide a pixel structure, which can speedily transform the
liquid crystal molecules in the optically compensated bire-
fringence liquid crystal display (OCB LCD) from a splay
state to a bend state.

[0010] Another objective of the present invention is to
provide a liquid crystal display panel with short response
time.

[0011] According to above and other aspects of the present
invention, a pixel structure for being driven by a scan line
and a data line is provided. The pixel structure includes an
active device, a pixel electrode, an insulating layer, and a
transition electrode. The active device is electrically con-
nected to the scan line and the data line. The pixel electrode
is electrically connected to the active device. The insulating
layer is disposed over the scan line, the data line, and the
pixel electrode. The transition electrode is disposed on the
insulating layer, and a transverse electric field is produced
between the transition electrode and the pixel electrode.

[0012] According to one embodiment of the present inven-
tion, the material of the transition electrode includes a
transparent or opaque conducting material. The material of
the transition electrode includes indium tin oxide (ITO),
indium zinc oxide (IZO) or metal.

[0013] According to one embodiment of the present inven-
tion, the transition electrode is disposed over the pixel
electrode.

[0014] According to one embodiment of the present inven-
tion, the transition electrode is disposed over the scan line.
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[0015] According to one embodiment of the present inven-
tion, the transition electrode is electrically connected to a
first common voltage V; the pixel electrode is electrically
connected to a driving voltage V ; the absolute value of the
voltage difference between the first common voltage V, and
the driving voltage V, is between about 3 voltage and 7
voltage.

[0016] According to one embodiment of the present inven-
tion, the pixel structure further includes an alignment layer,
disposed over the insulating layer and the transition elec-
trode, and the alignment layer has a rubbing direction. In
addition, the rubbing direction is different from the direction
of the transverse electric field.

[0017] According to one embodiment of the present inven-
tion, the pixel structure further includes a capacitor elec-
trode, disposed under the pixel electrode.

[0018] According to one embodiment of the present inven-
tion, the transition electrode is disposed on the insulating
layer over the capacitor electrode.

[0019] The present invention also provides a liquid crystal
display panel, including an active device array substrate, a
color filter substrate, and a liquid crystal layer. The color
filter substrate is disposed over the active device substrate.
The liquid crystal layer is disposed between the active
device array substrate and the color filter substrate. The
active device array substrate includes a first substrate, a
plurality of scan lines, a plurality of data lines, and a
plurality of pixel structures. Both of the scan lines and data
lines are disposed on the first substrate. The pixel structures
are disposed on the first substrate, and are driven by the scan
lines and the data lines, respectively. Each pixel structure
includes an active device, a pixel electrode, an insulating
layer, and a transition electrode. The active device is elec-
trically connected to the corresponding scan line and data
line. The pixel electrode is electrically connected to the
corresponding active device. The insulating layer is dis-
posed over the scan line, the data line, and the pixel
electrode. The transition electrode is disposed on the insu-
lating layer, and a transverse electric field is produced
between the transition electrode and the pixel electrode. The
color filter substrate includes a second substrate, a common
electrode, and a color filter layer. The common electrode is
disposed over the second substrate. The color filter layer is
disposed between the second substrate and the common
electrode.

[0020] According to one embodiment of the present inven-
tion, the material of the transition electrode of the active
device array substrate includes a transparent or opaque
conducting material. However, the material of the transition
electrode includes indium tin oxide, indium zinc oxide or
metal.

[0021] According to one embodiment of the present inven-
tion, the transition electrode of the active device array
substrate is disposed over the pixel electrode.

[0022] According to one embodiment of the present inven-
tion, the transition electrode of the active device array
substrate is disposed over the scan line.

[0023] According to one embodiment of the present inven-
tion, the transition electrode of the active device array
substrate is electrically connected to a first common voltage
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V,; the pixel electrode is electrically connected to a driving
voltage V; the absolute value of the voltage difference
between the first common voltage V, and the driving voltage
V, is between about 3 voltage and 7 voltage.

[0024] According to one embodiment of the present inven-
tion, the active device array substrate further includes an
alignment layer, disposed on the insulating layer and the
transition electrode, and the alignment layer has a rubbing
direction. In addition, the rubbing direction is different from
the direction of the transverse electric field.

[0025] According to one embodiment of the present inven-
tion, each pixel structure of the active device array substrate
further includes a capacitor electrode, disposed under the
pixel electrode.

[0026] According to one embodiment of the present inven-
tion, the transition electrode of the active device array
substrate is disposed on the insulating layer over the capaci-
tor electrode.

[0027] According to one embodiment of the present inven-
tion, the transition electrode of the active device array
substrate is electrically connected to a first common voltage
V,; the common electrode of the color filter substrate is
electrically connected to a second common voltage V,; the
absolute value of the voltage difference between the first
common voltage V, and the second common voltage V, is
greater than 15 voltage. In a preferred embodiment of the
present invention, the absolute value of the voltage differ-
ence between the first common voltage V| and the second
common voltage V, is between 15 voltage and 32 voltage.

[0028] In summary, in the pixel structure of the present
invention, a transverse electric field is produced between the
transition electrode and the pixel electrode. If the pixel
structure is used in a liquid crystal display panel, the
arrangement of the liquid crystal molecules in a partial
region can be changed firstly. When the liquid crystal
display panel displays images, the remaining liquid crystal
molecules can be transformed to a bend state quickly, so that
the response time of the liquid crystal display panel can be
shortened. In addition, in the liquid crystal display panel, the
voltage difference between the transition electrode and the
color filter substrate can also be adjusted to change the
intensity of the transverse electric field, so that the liquid
crystal display panel can present faster response time.

[0029] 1In order to the make the aforementioned and other
objects, features and advantages of the present invention
comprehensible, a preferred embodiment accompanied with
figures is described in detail below.

[0030] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary, and are intended to provide further explana-
tion of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated 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.
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[0032] FIG. 1A is a schematic diagram of the liquid crystal
molecule in a splay state in a liquid crystal display panel.

[0033] FIG. 1B is a schematic diagram of the liquid crystal
molecule in a bend state in a liquid crystal display panel.

[0034] FIG. 2A is a cross-sectional schematic diagram of
a liquid crystal display panel according to one embodiment
of the present invention.

[0035] FIG. 2B is a top view of the active device array
substrate of the liquid crystal display panel in FIG. 2A.

[0036] FIGS. 2C to 2G are top views showing pixel
structures of other embodiments, respectively.

DESCRIPTION OF EMBODIMENTS

[0037] FIG. 2A is a cross-sectional schematic diagram of
a liquid crystal display panel according to one embodiment
of the present invention. FIG. 2B is a top view of the active
device array substrate of the liquid crystal display panel in
FIG. 2A. Referring to FIG. 2A and FIG. 2B, the liquid
crystal display panel 400 is an optically compensated bire-
fringence liquid crystal display (OCB LCD) panel, and the
liquid crystal display panel includes an active device array
substrate 300, a color filter substrate 200, and a liquid crystal
layer 100. The color filter substrate 200 is disposed over the
active device array substrate 300, and the liquid crystal layer
100 is disposed between the color filter substrate 200 and the
active device array substrate 300.

[0038] The active device array substrate 300 includes a
first substrate 310, a plurality of scan lines 320, a plurality
of data lines 330, and a plurality of pixel structures 340. The
first substrate 310 is, for example, a glass substrate, a quartz
glass substrate, or a substrate of other suitable materials. The
scan lines 320 can be a conducting wire made of aluminum
alloy conducting wire or other suitable conducting materials,
and these scan lines 320 are disposed on the first substrate
310. The data lines 224 can be a chrome conducting wire,
aluminum alloy conducting wire or conducting wires of
other suitable conducting material, and these data lines 224
are also disposed on the first substrate 310. The pixel
structures 340 are disposed on the first substrate 310, and are
driven by the corresponding scan lines 320 and the data lines
330, and each of the pixel structures 340 includes an active
device 20, a pixel electrode 30, an insulating layer 40 and a
transition electrode 50. The active device 20 is, for example,
a thin film transistor, a switch device with three terminals, or
other suitable devices, and the active device 20 is electrically
connected to the scan lines 320 and data lines 330. In the
embodiment, the active device 20 is shown as a thin film
transistor. The active device 20 has a gate 21, a source 22,
a drain 23, a channel layer 24, and an ohmic contact layer 25
(as shown in FIG. 2A). The pixel electrode 30 is electrically
connected to the active device 20. The pixel electrode 30 is,
for example, a transmissive electrode, a reflective electrode,
or a transflective electrode. The material of the pixel elec-
trode 30 includes indium tin oxide, indium zinc oxide, metal,
or other transparent or opaque conducting materials. The
insulating layer 40 is disposed over the scan line 320, the
data line 330 and the pixel electrode 30. The material of the
insulating layer 40 includes, for example, organic photosen-
sitive material, silicon nitride, silicon oxynitride or other
suitable insulation materials. The insulating layer 40 may be
a planarizing layer. The transition electrode 50 is disposed
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on the insulating layer 40, and a transversal electric field 52
is produced between the transition electrode 50 and the pixel
electrode 30. Note that the transversal electric field 52 is the
electric field beginning from (or ending to) the transition
electrode 50 and ending to (or beginning from) the pixel
electrode 30, and the direction of the transversal electric
field 52 can vary according to the different position and
shape of the transition electrode 50.

[0039] The color filter substrate 200 includes a second
substrate 210, a common electrode 220, and a color filter
layer 230. The second substrate 210 is, for example, a glass
substrate, a quartz glass substrate, or a substrate of other
suitable materials. The material of the common electrode
220 is, for example, indium tin oxide, indium zinc oxide or
other suitable conducting materials, and the common elec-
trode 220 is disposed over the second substrate 210. The
color filter layer 230 is disposed between the second sub-
strate 210 and the common electrode 220.

[0040] In the embodiment as shown in FIG. 2B, the
transition electrode 50 is a strip-shaped electrode, and the
transition electrodes 50 disposed on the pixel structures 340
in the same column are connected to each other. The material
of the transition electrodes 50 includes, for example, indium
tin oxide, indium zinc oxide, metal, or other transparent or
opaque conducting materials, and the transition electrodes
50 are disposed over the pixel electrode 30. In addition, the
pixel structure 340 further includes an alignment layer 60a
and a capacitor electrode 70. The material of the alignment
layer 60a includes, for example, polyimide resin (PI) or
other suitable materials, and the alignment layer 60a is
disposed over the insulating layer 40 and the transition
electrode 50, and the alignment layer 60a has a rubbing
direction 62. The material of the capacitor electrode 70
includes, for example, metal, alloy or other suitable con-
ducting materials, and the capacitor electrode 70 is disposed
under the pixel electrode 30. The transition electrode 50 is
disposed on the insulating layer 40 over the capacitor
electrode 70. Note that the rubbing direction 62 is different
from the direction of the transversal electric field 52. In the
pixel structure 340 of the present embodiment, the configu-
ration of the transition electrode 50 is designed to make the
transversal electric fields 52 in every position as perpen-
dicular to the rubbing direction 62 as possible. In addition,
the common electrode 220 of the color filter substrate 200
further includes an alignment layer 60b. and the rubbing
direction of the alignment layer 605 is the same or parallel
to the rubbing direction 62 of the alignment layer 60a.

[0041] In the liquid crystal display panel 400, the pixel
structure 340 can be designed to be able to pre-change the
arrangement of the liquid crystal molecules in a partial
region. Usually, before the liquid crystal display panel 400
displays the image, the transition electrode 40 of the pixel
structure 340 is electrically connected to a first common
voltage V|, and the pixel electrode 30 is electrically con-
nected to a driving voltage V. The first common voltage V,
is a fixed voltage, and the driving voltage V, may vary
according to the image to be displayed. Note that the
absolute value of the voltage difference between the first
common voltage V, and the driving voltage V is preferred
to be between 3 voltage and 7 voltage. Accordingly, a
transversal electric field 52 is produced between the transi-
tion electrode 50 and the pixel electrode 30. In the liquid
crystal layer 100, part of the liquid crystal molecules origi-
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nally in a splay state may firstly twist to transform to a twist
state by the transversal electric field, then transform from the
twist state to a bend state. When the liquid crystal display
panel 400 displays the images, a vertical electric field may
be formed in the liquid crystal layer 100. Compared to the
conditions that all the liquid crystal molecules are in a splay
state, as part of the liquid crystal molecules are in a bend
state, the remaining liquid crystal molecules in the embodi-
ment can be transformed to a bend state more quickly. That
is, the liquid crystal display panel 400 has quicker response
time in a normal driving method.

[0042] As mentioned above, in the liquid crystal display
panel 400, the common electrode 220 of the color filter
substrate 200 is electrically connected to a second common
voltage V,. The absolute value of the voltage difference
between the first common voltage V, and the second com-
mon voltage V, is greater than 15 voltage. For example, the
absolute value of the voltage difference between the first
common voltage V, and the second common voltage V, is
between 15 voltage and 32 voltage when the liquid crystal
display panel 400 is at a warm-up state for 1~2 seconds. The
intensity of the transversal electric field can be changed by
adjusting the voltage difference between the transition elec-
trode 50 and the common electrode 220 of the color filter
substrate 200. Accordingly, before the liquid crystal display
panel displays images, more liquid crystal molecules may be
in a bend state. When the liquid crystal display panel
displays images, the absolute value of the voltage difference
between the first common voltage V| and the second com-
mon voltage V, is between 2 voltage and 7 voltage, and thus
the liquid crystal molecules can be transformed to a bend
state from a splay state more quickly. Therefore, the liquid
crystal display panel can have quicker response time.

[0043] In the embodiment as shown in FIG. 2B, the
transition electrode 50 is a stripped electrode, and the
transition electrode 50 is disposed on the insulating layer 40
over the capacitor electrode 70. However, in the present
invention, the transition electrode 50 is not limited to a
stripped electrode, and the transition electrode 50 is also not
limited to being disposed on the insulating layer 40 over the
capacitor electrode 70.

[0044] In the active device array substrate 500 of another
embodiment as shown in FIG. 2C, the transition electrode
510 of the pixel structure 540 is disposed over the pixel
electrode 40, but not stacked over the capacitor electrode 70.
And, in the embodiment as shown in FIG. 2C, the material
of the transition electrode 510 is preferably a transparent
conducting material.

[0045] In addition, the transition electrode can also be
disposed over the scan line, as shown in FIGS. 2D to 2G. In
the active device array substrates 600, 700, 800, 900 in these
embodiments, the transition electrodes 610, 710, 810, 910 of
the pixel structures 640, 740, 840, 940 are all disposed over
the scan line 320, and the shapes are not only stripped-
shaped. As the transition electrodes 610, 710, 810, 910 are
disposed over the scan line 320, the transition electrodes
610, 710, 810, 910 can be a transparent conducting material,
and also the opaque conducting material. The pixel struc-
tures 540, 640, 740, 840, 940 as shown in FIG. 2C to 2G all
have the same function as the above pixel structure 340; that
is, a transversal electric field can be produced between the
transition electrodes 510, 610, 710, 810, 910 in these pixel
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structures 540, 640, 740, 840, 940 and the pixel electrode 40.
All of the liquid crystal display panels (not shown) made by
using these pixel structures 540, 640, 740, 840, 940 also
have quick response time.

[0046] Note that the structures (not only the stripped-
shaped electrode) of the transition electrodes 610, 710, 810,
910 as shown in FIGS. 2D to 2G can also be disposed over
the capacitor electrode 70 (the position of the transition
electrode 50 as shown in FIG. 2B), or be disposed over the
pixel electrode 40, but not stacked over the capacitor elec-
trode 70 (the position of the transition electrode 510 as
shown in FIG. 2C).

[0047] In summary, in the pixel structure of the present
invention, a transversal electric field is produced between
the transition electrode and the pixel electrode. If the pixel
structure is applied in a liquid crystal display panel, the
arrangement type of liquid crystal molecules in partial
regions can be changed in advance. When the liquid crystal
display panel displays images, the liquid crystal molecules
can be transformed to a bend state quickly, so that the
response time of the liquid crystal display panel is shortened.
In addition, in the liquid crystal display panel, the voltage
difference between the transition electrode and the color
filter substrate can also be adjusted to change the intensity of
the transverse electric field, so that the liquid crystal mol-
ecules can be transformed to a bend state from a splay state
more quickly. That is, the liquid crystal display panel can
have quicker response time.

[0048] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure 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, suitable for being driven by a scan
line and a data line, the pixel structure comprising:

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

a pixel electrode, electrically connected to the active
device;

an insulating layer, disposed over the scan line, the data
line, and the pixel electrode; and

a transition electrode, disposed on the insulating layer, the
transition electrode and the pixel electrode generating a
transverse electric field therebetween.

2. The pixel structure as claimed in claim 1, wherein the
material of the transition electrode includes a transparent or
opaque conducting material.

3. The pixel structure as claimed in claim 2, wherein the
material of the transition electrode includes indium tin oxide
(ITO), indium zinc oxide (IZO) or metal.

4. The pixel structure as claimed in claim 1, wherein the
transition electrode is disposed over the pixel electrode.

5. The pixel structure as claimed in claim 1, wherein the
transition electrode is disposed over the scan line.

6. The pixel structure as claimed in claim 1, wherein the
transition electrode is electrically connected to a first com-
mon voltage V; the pixel electrode is electrically connected
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to a driving voltage V; the absolute value of the voltage
difference between the first common voltage V, and the
driving voltage V is between about 3 voltage and 7 voltage.

7. The pixel structure as claimed in claim 1, further
including an alignment layer, disposed over the insulating
layer and the transition electrode, the alignment layer having
a rubbing direction.

8. The pixel structure as claimed in claim 7, wherein the
rubbing direction is different from the direction of the
transverse electric field.

9. The pixel structure as claimed in claim 1, further
including a capacitor electrode, disposed under the pixel
electrode.

10. The pixel structure as claimed in claim 9, wherein the
transition electrode is disposed on the insulating layer over
the capacitor electrode.

11. A liquid crystal display panel, comprising: an active
device array substrate, including:

a first substrate;
a plurality of scan lines, disposed on the first substrate;
a plurality of data lines, disposed on the first substrate;

a plurality of pixel structures, disposed on the first sub-
strate, and driven by the scan lines and the data lines,
respectively, wherein each pixel structure comprises:

an active device, electrically connected to the corre-
sponding scan line and data line;

a pixel electrode, electrically connected to the corre-
sponding active device;

an insulating layer, disposed over the scan line, the data
line, and the pixel electrode;

a transition electrode, disposed on the insulating layer,
the transition electrode and the pixel electrode gen-
erating a transverse electric field therebetween;

a color filter substrate, disposed over the active device
substrate, the color filter substrate comprising;

a second substrate;
a common electrode, disposed over the second substrate;

a color filter layer, disposed between the second substrate
and the common electrode; and

a liquid crystal layer, disposed between the active device

array substrate and the color filter substrate.

12. The liquid crystal display panel as claimed in claim
11, wherein the material of the transition electrode of the
active device array substrate includes a transparent or
opaque conducting material.
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13. The liquid crystal display panel as claimed in claim
12, wherein the material of the transition electrodes includes
indium tin oxide, indium zinc oxide or metal.

14. The liquid crystal display panel as claimed in claim
11, wherein the transition electrodes of the active device
array substrate are disposed over the pixel electrodes.

15. The liquid crystal display panel as claimed in claim
11, wherein the transition electrodes of the active device
array substrate are disposed over the scan lines.

16. The liquid crystal display panel as claimed in claim
11, wherein the transition electrodes of the active device
array substrate are electrically connected to a first common
voltage V; the pixel electrodes are electrically connected to
a driving voltage V; the absolute value of the voltage
difference between the first common voltage V, and the
driving voltage V is between about 3 voltage and 7 voltage.

17. The liquid crystal display panel as claimed in claim
11, wherein the active device array substrate further includes
an alignment layer, disposed over the insulating layer and
the transition electrode, and the alignment layer has a
rubbing direction.

18. The liquid crystal display panel as claimed in claim
17, wherein the rubbing direction is different from the
direction of the transverse electric field.

19. The liquid crystal display panel as claimed in claim
11, wherein the active device array substrate further includes
a capacitor electrode, disposed under the pixel electrode.

20. The liquid crystal display panel as claimed in claim
19, wherein the transition electrodes of the active device
array substrate are disposed on the insulating layer over the
capacitor electrodes.

21. The liquid crystal display panel as claimed in claim
11, wherein the transition electrodes of the active device
array substrate are electrically connected to a first common
voltage V; the common electrode of the color filter sub-
strate is electrically connected to a second common voltage
V,; the absolute value of the voltage difference between the
first common voltage V, and the second common voltage V,
is greater than 15 voltage.

22. The liquid crystal display panel as claimed in claim
21, wherein the absolute value of the voltage difference
between the first common voltage V| and the second com-
mon voltage V, is between 15 voltage and 32 voltage.
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