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(57) ABSTRACT

A liquid crystal display panel including an opposite substrate,
an active device array substrate, and a liquid crystal layer is
provided. The opposite substrate has a common electrode.
The active device array substrate has a plurality of scan lines,
data lines, and pixels. Each of the pixels is controlled by one
of the scan lines and one of the data lines, correspondingly.
Each pixel has an active device, a first pixel electrode having
a first slit and electrically connected to the active device, a
dielectric layer covering the first pixel electrode, and a second
pixel electrode having a second slit and disposed between the
dielectric layer and the opposite substrate. The first pixel
electrode is electrically connected to the second pixel elec-
trode. The first and second slits are substantially aligned to
each other, and the width of first slit is smaller than that of
second slit.
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LIQUID CRYSTAL DISPLAY PANEL AND
PIXEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 96131836, filed on Aug. 28, 2007.
The entirety the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device.
More particularly, the present invention relates to a liquid
crystal display panel (LCD panel).

[0004] 2. Description of Related Art

[0005] Inrecent years, the performance of thin film transis-
tor liquid crystal displays (TFT-LCDs) is developing towards
high contrast ratio, no grayscale inversion, little color shift,
high brightness, deep color, high color saturation, fast
response, and wide viewing angle.

[0006] At present, many techniques can achieve the wide
viewing angle, which includes the twist nematic (TN) liquid
crystal plus wide viewing film, the in-plane switching (IPS)
LCD panel, the fringe field switching (FFS) LCD panel, and
the multi-domain vertically alignment (MVA) LCD panel and
S0 on.

[0007] For example, the MVA LCD panel has a plurality of
strip slits formed on pixel electrodes, and a plurality of strip
protrusions arranged on a color filter array substrate. The
combination of the slits and the protrusions makes liquid
crystal molecules in a liquid crystal layer to be inclined in
different directions, so as to achieve a wide viewing angle.
[0008] FIG. 1 is the partial cross-sectional view of a con-
ventional MVA LCD panel. Referring to FIG. 1, the conven-
tional MVA LCD panel 100 includes an active device array
substrate 110, an opposite substrate 120, and a liquid crystal
layer 130. The active device array substrate 110 has a plurality
of pixels 140 arranged in an array on the substrate. Eachof the
pixels 140 has an active device 150 and a pixel electrode 160
electrically connected to the active device 150. In addition,
the opposite substrate 120 includes plural sets of R, G, B color
filters and a common electrode 170. The liquid crystal layer
1301s disposed between the active device array substrate 110
and the opposite substrate 120.

[0009] As shown in FIG. 1, in order to increase the viewing
angle of the MVA LCD panel 100, a plurality of strip slits 162
is usually formed in the pixel electrodes 160, and a plurality
of protrusions 172 is usually disposed on the opposite sub-
strate 120. Thus, the electric field distribution between the
strip slits 162 and the strip protrusions 172 makes the liquid
crystal molecules in the liquid crystal layer 130 to be inclined
in different directions, thereby increasing the viewing angle
of the MVA LCD panel 100.

[0010] In addition, Fujitsu has discussed on the response
time of the MVA LCD panels in Society for Information
Display (SID) in 2001, and proposed information related to
brightness of the MVA LCD panels. The pixels and brightness
of MVA LCD panels proposed by Fujitsu will be described as
follows.

[0011] FIG. 2A is a top view of a part of the pixels of a
conventional MVA LCD panel. As shown in FIG. 24, a pro-
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trusion 172 is disposed above a pixel electrode 160. FIG. 2B
shows a result of the optical simulation in a bright state of
FIG. 2A. As shown in FIG. 2B, distinct dark areas appear near
the protrusions 172 at the central part and on two sides of FIG.
2B, so the overall brightness of the MVA LCD panel cannot
be further improved.

[0012] Furthermore, the fabrication of the protrusion 172
requires an additional photolithography and etching process
(PEP), which increases the manufacturing cost. Moreover,
liquid crystal molecules around the protrusion 172 are liable
to be influenced by the protrusion 172 to assume an inclined
arrangement, and thus the light leakage of MVA LCD panel
easily occurs in the dark state, resulting in the decrease of the
contrast.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to
providing an LCD panel having wide viewing angle and
enhanced contrast.

[0014] As embodied and broadly described herein, the
present invention provides an LCD panel, which includes an
opposite substrate, an active device array substrate, and a
liquid crystal layer. The opposite substrate has a common
electrode, and the common electrode does not need an aligned
pattern. The active device array substrate has a plurality of
scan lines, a plurality of data lines, and a plurality of pixels.
Each of the pixels is controlled by one of the scan lines and
one of the data lines, correspondingly. Each pixel has an
active device, a first pixel electrode, a dielectric layer, and a
second pixel electrode. The active device is electrically con-
nected to one of the scan lines and one of the data lines,
correspondingly. The first pixel electrode has a first slitand is
electrically connected to the active device. The dielectric
layer covers the first pixel electrode. The second pixel elec-
trode is disposed between the dielectric layer and the opposite
substrate. The second pixel electrode has a second slit, and is
electrically connected to the first pixel electrode. The first slit
and the second slit are substantially aligned to each other, and
the width of first slit is smaller than that of second slit. The
liquid crystal layer is disposed between the active device
array substrate and the opposite substrate.

[0015] In an embodiment of the present invention, the
dielectric layer of each of the pixels has an opening, and the
second pixel electrode of each of the pixels is electrically
connected to the first pixel electrode through the opening.
[0016] Inan embodiment of the present invention, the sec-
ond slit of each of the second pixel electrodes includes a main
slit and a plurality of fine slits extending outward from an
edge of the main slit. Preferably, the extending directions of
the fine slits of the second pixel electrodes may be substan-
tially in parallel.

[0017] Inanembodiment of the present invention, extend-
ing directions of the first slit and the second slit of each of the
pixels are at an angle to an extending direction of the scan
line. In other embodiments, the extending direction of the first
slits of the pixels may be substantially parallel to the extend-
ing direction of the scan lines, and the extending direction of
the second slits may be substantially parallel to the extending
direction of the data lines.

[0018] The present invention also provides an LCD panel,
which includes an opposite substrate, an active device array
substrate, and a liquid crystal layer. The opposite substrate
has acommon electrode. The active device array substratehas
a plurality of scan lines, a plurality of data lines, and a plu-
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rality of pixels. Each of the pixels is controlled by one of the
scan lines and one of the data lines, correspondingly. Each
pixel has an active device, a first pixel electrode, a dielectric
layer, and a second pixel electrode. The active device is elec-
trically connected to one of the scan lines and one of the data
lines, correspondingly. The first pixel electrode is electrically
connected to the active device. The dielectric layer covers the
first pixel electrode. The second pixel electrode is disposed
between the dielectric layer and the opposite substrate and
located on the dielectric layer within an area of the first pixel
electrode, wherein the second pixel electrode has plural sets
of slits arranged in parallel. The liquid crystal layer is dis-
posed between the active device array substrate and the oppo-
site substrate.

[0019] In an embodiment of the present invention, an
oblique electric field is generated around the slits of the sec-
ond pixel electrodes when the pixels are driven.

[0020] In an embodiment of the present invention, an
extending direction of the slits is at an angle to an extending
direction of the scan lines.

[0021] In an embodiment of the present invention, the
dielectric layer of each of the pixels has an opening, and the
second pixel electrode of each of the pixels is electrically
connected to the first pixel electrode through the opening.
[0022] In an embodiment of the present invention, each of
the pixels further includes a common line disposed below the
first pixel electrode.

[0023] Inanembodiment of the present invention, the first
pixel electrodes include transmissive electrodes or reflective
electrodes, and the second pixel electrodes include transmis-
sive electrodes or reflective electrodes.

[0024] Inan embodiment of the present invention, a mate-
rial of the first pixel electrodes, the second pixel electrodes,
and the common electrode includes indium zinc oxide (IZ0),
indium tin oxide (ITO), or other transparent conductive mate-
rials, and a thickness of the first pixel electrodes, the second
pixel electrodes, and the common electrode is between about
40 nm and about 150 um, respectively.

[0025] Inan embodiment of the present invention, a mate-
rial of the first pixel electrodes and the second pixel electrodes
includes aluminum (Al), molybdenum (Mo), titanium (T1), or
other metal materials.

[0026] Inan embodiment of the present invention, a mate-
rial of the dielectric layers of the pixels includes silicon
nitride.

[0027] Inanembodiment of the present invention, a thick-
ness of the dielectric layers of the pixels is between about 100
nm and about 1000 nm.

[0028] Inan embodiment of the present invention, a mate-
rial of the liquid crystal layer includes a nematic liquid crys-
tal.

[0029] In an embodiment of the present invention, a cell
gap of the liquid crystal layer is between about 250 nm and
about 400 nm.

[0030] The present invention provides a pixel electrically
connected to a scan line and a data line on a substrate. The
pixel includes an active device, a first pixel electrode, a
dielectric layer, and a second pixel electrode. The active
device is disposed on the substrate, and is electrically con-
nected to the scan line and the data line. The first pixel elec-
trode has a first slit, and is electrically connected to the active
device. The dielectric layer covers the first pixel electrode,
such that the first pixel electrode is disposed between the
dielectric layer and the substrate. The second pixel electrode
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is disposed on the dielectric layer, and is electrically con-
nected to the first pixel electrode. The second pixel electrode
has a second slit. The first slit and the second slit are substan-
tially aligned to each other, and the width of first slit is smaller
than that of second slit.

[0031] The present invention further provides a pixel elec-
trically connected to a scan line and a data line on a substrate.
The pixel includes an active device, a first pixel electrode, a
dielectric layer, and a second pixel electrode. The active
device is disposed on the substrate, and is electrically con-
nected to the scan line and the data line. The first pixel elec-
trode is electrically connected to the active device. The
dielectric layer covers the first pixel electrode, so that the first
pixel electrode is disposed between the dielectric layer and
the substrate. The second pixel electrode is disposed on the
dielectric layer within an area of the first pixel electrode. The
second pixel electrode has plural sets of slits arranged in
parallel, and is electrically connected to the first pixel elec-
trode.

[0032] Based on the above, the present invention uses the
arrangement of the pixel electrodes in each pixel and adjusts
input data voltages, so as to adjust the inclined directions of
the liquid crystal molecules around each of the pixel elec-
trodes. Therefore, the present invention achieves the effect of
wide viewing angle without using the protrusions of the con-
ventional art. In addition, domain number and degree of color
shift adjustment of the liquid crystal molecules above each
pixel can be controlled according to the number of divisions
and shape of the second pixel electrode in each pixel, so as to
improve the display quality.

[0033] In order to make the aforementioned features and
advantages of the present invention comprehensible, pre-
ferred embodiments accompanied with figures are described
in detail below.

[0034] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] 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.

[0036] FIG. 11is a partial cross-sectional view of a conven-
tional MVA LCD panel.

[0037] FIG. 2A is a top view of a part of pixels of a con-
ventional MVA LCD panel.

[0038] FIG. 2B is a diagram showing the optical simulation
in a bright state of FIG. 2A.

[0039] FIG. 3 is a partial schematic view of an LCD panel
of the present invention.

[0040] FIG. 4is a partial top view of the LCD panel of FIG.
3

[0041] FIG. 5isa diagram showing the electric field distri-
bution along a section line A-A' in FIG. 4 when a pixel is
driven.

[0042] FIG. 6A is a partial top view of an LCD panel of the
present invention.

[0043] FIG. 6B shows the result of the optical simulation in
a bright state of FIG. 6A.
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[0044] FIG.7A is apartial schematic view of an LCD panel
of the present invention.

[0045] FIG. 7B is a cross-sectional view taken along a
section line B-B' of FIG. 7A.

[0046] FIG. 8 is a partial schematic view of another LCD
panel of the present invention.

DESCRIPTION OF EMBODIMENTS

[0047] FIG. 3 is a partial schematic view of an LCD panel
of the present invention. Referring to FIG. 3, the LCD panel
200 includes an opposite substrate 210, an active device array
substrate 220, and a liquid crystal layer 230. The opposite
substrate 210 has a common electrode 240, and the common
electrode 240 does not need an aligned pattern, for example.
The liquid crystal layer 230 is disposed between the active
device array substrate 220 and the opposite substrate 210. In
addition, the active device array substrate 220 has a plurality
of scan lines 242 (as shown in FIG. 4), a plurality of data lines
244, and a plurality of pixels 250. Each of the pixels 250 is
controlled by one of the scan lines 242 and one of the data
lines 244, correspondingly. In this embodiment, only a few of
pixels 250 of the LCD panel 200 are shown.

[0048] FIG.41isa partial top view of the LCD panel of FIG.
3, and only one of the pixels 250 is shown in FIG. 4 for
illustration. Referring to FIGS. 3 and 4, the pixel 250 includes
an active device 252, a first pixel electrode 260, a dielectric
layer 270, and a second pixel electrode 280. The active device
250 is electrically connected to one of the scan lines 242 and
one of the data lines 244, correspondingly. The first pixel
electrode 260 has a first slit 262, and is electrically connected
to the active device 252. The dielectric layer 270 covers the
first pixel electrode 260. The second pixel electrode 280 has a
second slit 282, and is disposed between the dielectric layer
270 and the opposite substrate 210. The second pixel elec-
trode 280 is electrically connected to the first pixel electrode
260. In this embodiment, the second pixel electrode 280, for
example, is electrically connected to the first pixel electrode
260 through an opening H in the dielectric layer 270. More-
over, as shown in FIG. 4, the pixel 250 farther includes a
common line 254 disposed below the first pixel electrode 260.
The common line 254 and the first pixel electrode 260 form a
storage capacitor, which is known one skilled in the art, and
will not be described herein again.

[0049] Referring to FIG. 4 again, the first slit 262 and the
second slit 282 are substantially aligned to each other, and the
width 262D of the first slit 262 is smaller than the width 282D
of the second slit 282. Definitely, the line width and alignment
of the first s1it 262 and the second slit 282 are often influenced
by variations of processes and have some changes (tolerance)
accordingly, which still falls within the scope of the present
invention. As shown in FIG. 4, the second slit 282 of the
second pixel electrode 280 includes a main slit 282m and a
plurality of fine slits 282fextending outward from an edge of
the main slit 282m. The extending directions of the fine slits
282f of the second pixel electrode 280 in the same domains
are substantially in parallel.

[0050] It should be noted that unlike using the protrusions
172 (shown in FIG. 1) in the conventional art for making the
liquid crystal layer present a plurality of alignment domains
in different inclined directions, the present invention uses the
arrangement between the first slit 262 of the first pixel elec-
trode 260 and the second slit 282 of the second pixel electrode
280 to achieve the effect of the wide viewing angle display.
FIG. 5 is a diagram showing the electric field distribution
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along a section line A-A' in FIG. 4 when a pixel is driven.
Referring to FIG. 5, when the pixel 250 is driven, an oblique
electric field E is generated around the first slit 262 and the
second slit 282, such that the corresponding part of the liquid
crystal layer 230 above the pixel 250 is divided into a plurality
of alignment domains, and the liquid crystal molecules are
inclined along the direction of the oblique electric field E.
Thus, the LCD panel 200 shows the effect of wide viewing
angle. Therefore, the present invention does not need addi-
tional wide viewing films or protrusions, thereby reducing the
production cost and the material cost.

[0051] In order to illustrate the display effect of the LCD
panel of the present invention in detail, FIG. 6 A is a partial top
view of an LCD panel of the present invention, and FIG. 6B
shows the result of the optical simulation in a bright state of
FIG. 6A. Referring to FIG. 6A, the first slit 262 of the first
pixel electrode 260 and the second slit 282 of the second pixel
electrode 280 are substantially aligned to each other, and the
width 262D of the first slit 262 is smaller than the width 282D
of the second slit 282. Then, referring to FIG. 6B, the simu-
lated brightness in the bright state of the LCD panel of the
present invention is improved significantly as compared with
that of the conventional art (shown in FIG. 2B).

[0052] Inorderto further improve the display quality of the
LCD, the designer can adjust the number, position, shape, and
arrangement of the first slits 262 and the second slits 282
according to color shift adjustment requirements. For
example, in FIG. 4, the extending directions of the first slit
262 and the second slit 282 are at an angle 0, to the extending
direction of the scan line 242. At this time, the corresponding
part of the liquid crystal layer 230 above the pixel 250 are
inclined at the angle 8, along the first slit 262 and the second
slit 282, so as to substantially divide into a plurality of align-
ment domains at the angle 0, to the scan line 242. Definitely,
the extending direction of the first slit 262 and the second slit
282 may be substantially parallel to the extending direction of
the scan line 242, and the extending direction of the first slit
262 and the second slit 282 may be substantially parallel to
the extending direction of the data line 244, as shown in FIG.
7A. Atthis time, a plurality of alignment domains of the liquid
crystal layer 230 above the pixel 250 will be substantially
parallel to the extending directions of the scan line 242 and
the data line 244. In this embodiment, the material of the
liquid crystal layer 230, for example, is the nematic liquid
crystal, and the cell gap of the liquid crystal layer 230, for
example, is between about 250 nm and about 400 nm. Defi-
nitely, the liquid crystal may also be of other types.

[0053] In practice, FIG. 7B is a sectional view taken along
a section line B-B' of FIG. 7A. Referring to FIG. 7B, the
second pixel electrode 280 of the present invention, for
example, is electrically connected to the first pixel electrode
260 through an opening H in the dielectric layer 270, and the
fabricating method is described as follows. After a metal layer
M which for example is used as a drain metal layer of the
active device 252 (shown in FI1G. 7A) is formed, a first pixel
electrode 260 is formed on the metal layer M of a part of the
active device 252 (shown in FIG. 7A). Thus, the first pixel
electrode 260 is electrically connected to the active device
252 through the metal layer M. Then, a dielectric layer 270
having an opening H is formed. After that, a second pixel
electrode 280 is formed. Thus, when the pixel 250 is driven,
the first pixel electrode 260 and the second pixel electrode
280 are at a same level, and can form the oblique electric field
E (shown in FIG. 5) around the first slit 262 and the second slit
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282, such that the corresponding liquid crystal layer 230
presents a plurality of different alignment domains, so as to
increase the viewing angle of the LCD panel.

[0054] It should be noted that the strength of the oblique
electric field E is crucial for improving the response speed of
the LCD panel. In the present invention, the designer can
control the strength of the oblique electric field E by adjusting
the width of the first slit 262, the width of the second slit 282,
the thickness of the dielectric layer 270, and the dielectric
coefficient of the dielectric layer 270, so as to improve the
response speed of the LCD panel. In detail, when the strength
of the oblique electric field E is high, the liquid crystal mol-
ecules around the first slit 262 and the second slit 282 are
quickly inclined. The liquid crystal molecules above the sec-
ond pixel electrode 280 will be pushed by the liquid crystal
molecules therearound to quickly form the multi-domains.
Therefore, this design helps to improve the response speed of
the LCD panel.

[0055] Referring to FIG. 7B again, the first pixel electrode
260 may be a transmissive electrode or a reflective electrode,
and the second pixel electrode 280 may also be a transmissive
electrode or a reflective electrode. Generally speaking, when
the LCD panel 200 is a transmissive LCD panel 200, the
material of the first pixel electrode 260, the second pixel
electrode 280, and the common electrode 240 may be indium
tin oxide (ITO), indium zinc oxide (IZ0), or other transparent
conductive materials. The thicknesses of the first pixel elec-
trode 260, the second pixel electrode 280, and the common
electrode 240 may be, for example, between about 40 nm and
about 150 nm. Definitely, if the LCD panel 200 is a reflective
LCD, the material of the first pixel electrode 260 and the
second pixel electrode 280 may be Al, Mo, Ti, or other metal
materials. Moreover, in this embodiment, the material of the
dielectric layer 270, for example, is silicon nitride, and the
thickness of the dielectric layer 270, for example, is between
about 100 nm and about 1000 nm.

[0056] FIG. 8 is a partial schematic view of another LCD
panel of the present invention, and only one pixel 350 is
shown in FIG. 8 for illustration. Referring to FIG. 8, the LCD
panel 300 is similar to the LCD panel 200 of the first embodi-
ment, and is different in terms of the shape and stacking
manner of the first pixel electrode 360 and the second pixel
electrode 380 in the pixel 350. The pixel 350 of this embodi-
ment includes an active device 252, a first pixel electrode 360,
a dielectric layer (not shown), and a second pixel electrode
380. The second pixel electrode 380 is located on the dielec-
tric layer (not shown) within the area of the first pixel elec-
trode 360, and has plural sets of slits 382 arranged in parallel.
Moreover, in this embodiment, the second pixel electrode
380, for example, is electrically connected to the first pixel
electrode 360 through an opening H in the dielectric layer (not
shown).

[0057] As shown in FIG. 8, the extending direction of the
slits of the second pixel electrode 380 is at an angle 8, to the
extending direction of the scan line 242. When each of the
pixels 250 is driven, the slits 382 of the second pixel electrode
380 divide the corresponding part of the liquid crystal layer
into a plurality of alignment domains at the angle 6, to the
scan line 242, so as to achieve the display effect of wide
viewing angle. Definitely, the designer can adjust the angle 0,
according to design requirements, which will not be
described herein.

[0058] As described above, the present invention provides a
wide viewing angle technology different from the conven-
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tional MVA LCD, which improves the brightness and con-
trast, and has a quicker response speed. The present invention
does not need additional wide viewing films or protrusions
when improving the viewing angle, so the cost can be
reduced.

[0059] It will be apparent to persons of ordinary art 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 liquid crystal display (LCD) panel, comprising:

an opposite substrate having a common electrode;

an active device array substrate having a plurality of scan

lines, a plurality of data lines, and a plurality of pixels,

wherein each of the pixels is controlled by one of the
scan lines and one of the data lines correspondingly, and
each of the pixels comprises:

an active device electrically connected to one of the scan
lines and one of the data lines correspondingly;

a first pixel electrode having a first slit and electrically
connected to the active device;

a dielectric layer covering the first pixel electrode;

a second pixel electrode disposed between the dielectric
layer and the opposite substrate and electrically con-
nected to the first pixel electrode, the second pixel
electrode having a second slit, wherein the first slit
and the second slit are substantially aligned to each
other, and a width of the first slitis smaller than that of
the second slit; and

a liquid crystal layer disposed between the active device

array substrate and the opposite substrate.

2. The LCD panel as claimed in claim 1, wherein the
dielectric layer of each of the pixels has an opening, and the
second pixel electrode of each of the pixels is electrically
connected to the first pixel electrode through the opening.

3. The LCD panel as claimed in claim 1, wherein the
second slit of each of the second pixel electrodes comprises a
main slit and a plurality of fine slits extending outward from
an edge of the main slit.

4. The LCD panel as claimed in claim 3, wherein extending
directions of the fine slits of each of the second pixel elec-
trodes are substantially in parallel.

5. The LCD panel as claimed in claim 1, wherein each of
the pixels further comprises a common line disposed below
the first pixel electrode.

6. The LCD panel as claimed in claim 1, wherein an
oblique electric field is generated around the first slit and the
second slit when each of the pixels is driven.

7. The LCD panel as claimed in claim 1, wherein extending
directions of the first slit and the second slit of each of the
pixels are at an angle to an extending direction of the scan
line.

8. The LCD panel as claimed in claim 1, wherein an extend-
ing direction of the first slit and the second slit of each of the
pixels is substantially in parallel to an extending direction of
the scan line or the data line.

9. The LCD panel as claimed in claim 1, wherein the first
pixel electrodes comprise transmissive electrodes or reflec-
tive electrodes, and the second pixel electrodes comprise
transmissive electrodes or reflective electrodes.
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10. The LCD panel as claimed in claim 1, wherein a mate-
rial of the first pixel electrodes, the second pixel electrodes,
and the common electrode comprises indium zinc oxide
(1Z0), indium tin oxide (ITO), or other transparent conduc-
tive materials.

11. The LCD panel as claimed in claim 1, wherein a thick-
ness of the first pixel electrodes, the second pixel electrodes,
and the common electrode is between about 40 nm and about
150 nm, respectively.

12. The LCD panel as claimed in claim 1, wherein a mate-
rial of the first pixel electrodes and the second pixel electrodes
comprises aluminum, molybdenum, titanium, or other metal
materials.

13. The LCD panel as claimed in claim 1, wherein a mate-
rial of the dielectric layer of each of the pixels comprises
silicon nitride.

14. The LCD panel as claimed in claim 1, wherein a thick-
ness of the dielectric layer of each of the pixels is between
about 100 nm and about 1000 nm.

15. The LCD panel as claimed in claim 1, wherein a mate-
rial of the liquid crystal layer comprises a nematic liquid
crystal.

16. The LCD panel as claimed in claim 1, wherein a cell
gap of the liquid crystal layer is between about 250 nm and
about 400 nm.

17. An LCD panel, comprising:

an opposite substrate having a common electrode;

an active device array substrate comprising a plurality of

scan lines, a plurality of data lines, and a plurality of

pixels, wherein each of the pixels is controlled by one of
the scan lines and one of the data lines correspondingly,
and each of the pixels comprises:

an active device electrically connected to one of the scan

lines and one of the data lines correspondingly;

a first pixel electrode electrically connected to the active
device;

a dielectric layer covering the first pixel electrode;

a second pixel electrode disposed between the dielectric
layer and the opposite substrate and located on the
dielectric layer within an area of the first pixel elec-
trode, wherein the second pixel electrode has plural
sets of slits arranged in parallel; and

a liquid crystal layer disposed between the active device

array substrate and the opposite substrate.

18. The LCD panel as claimed in claim 17, wherein the
dielectric layer of each of the pixels has an opening, and the
second pixel electrode is electrically connected to the first
pixel electrode through the opening.

19. The LCD panel as claimed in claim 17, wherein each of
the pixels further comprises a common line disposed below
the first pixel electrode.

20. The LCD panel as claimed in claim 17, wherein an
oblique electric field is generated around the slits of the sec-
ond pixel electrode when each of the pixels is driven.

21. The LCD panel as claimed in claim 17, wherein an
extending direction of the slits is at an angle to an extending
direction of the scan line.

22. The LCD panel as claimed in claim 17, wherein the first
pixel electrodes comprise transmissive electrodes or reflec-

Mar. 5, 2009

tive electrodes, and the second pixel electrodes comprise
transmissive electrodes or reflective electrodes.

23. The LCD panel as claimed in claim 17, wherein a
material of the first pixel electrodes, the second pixel elec-
trodes, and the common electrode comprises indium zinc
oxide (IZ0), indium tin oxide (ITO), or other transparent
conductive materials.

24. The LCD panel as claimed in claim 23, wherein a
thickness of the first pixel electrodes, the second pixel elec-
trodes, and the common electrode is between about 40 um and
about 150 um, respectively.

25. The LCD panel as claimed in claim 17, wherein a
material of the first pixel electrodes and the second pixel
electrodes comprises aluminum, molybdenum, titanium, or
other metal materials.

26. The LCD panel as claimed in claim 17, wherein a
material of the dielectric layer of each of the pixels comprises
silicon nitride.

27. The LCD panel as claimed in claim 17, wherein a
thickness of the dielectric layer of each of the pixels is
between about 100 nm and about 1000 nm.

28. The LCD panel as claimed in claim 17, wherein a
material of the liquid crystal layer comprises a nematic liquid
crystal.

29. The LCD panel as claimed in claim 17, wherein a cell
gap of the liquid crystal layer is between about 250 nm and
about 400 nm.

30. A pixel electrically connected to a scan line and a data
line on a substrate, comprising;

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

a first pixel electrode having a first slit and electrically
connected to the active device;

a dielectric layer covering the first pixel electrode, wherein
the first pixel electrode is disposed between the dielec-
tric layer and the substrate; and

a second pixel electrode disposed on the dielectric layer
and electrically connected to the first pixel electrode, the
second pixel electrode having a second slit, wherein the
first slit and the second slit are substantially aligned to
each other, and a width of the first slit is smaller than that
of the second slit.

31. A pixel electrically connected to a scan line and a data

line on a substrate, comprising;

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

a first pixel electrode electrically connected to the active
device;

a dielectric layer covering the first pixel electrode, wherein
the first pixel electrode is disposed between the dielec-
tric layer and the substrate; and

a second pixel electrode disposed on the dielectric layer
within an area of the first pixel electrode, wherein the
second pixel electrode has plural sets of slits arranged in
parallel and is electrically connected to the first pixel
electrode.
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