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(57) ABSTRACT

A liquid crystal display (LCD) device including a backlight
module and an LCD panel is provided. The backlight module
is used for providing light penetrating through the LCD panel
disposed at one side of the backlight module. The LCD panel
includes a substrate, a scan line, a first and a second data line,
a first and a second switch element and a first and a second
pixel electrode. The scan line and the two data lines, which are
perpendicular to the scan line, are disposed on the substrate.
The switch elements are respectively disposed at the intersec-
tion of the scan line and the first data line and the intersection
ofthe scan line and the second data line. The pixel electrodes
arerespectively electrically connected to the switch elements.
The area of the first pixel electrode is substantially less than
that of the second one.

15 Claims, 6 Drawing Sheets
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TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY PANEL AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

This application claims the benefit of Taiwan application
Serial No. 97135387, filed Sep. 15, 2008, the subject matter
of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates in general to a liquid crystal display
panel and a liquid crystal display device using the same, and
more particularly to a multi-domain liquid crystal display
panel and a liquid crystal display device using the same.

2. Description of the Related Art

Consumer electronic products have been more and more
popular in the recent years. All kinds of electronic products,
such as mobile phones, laptop computers and liquid crystal
display (LCD) televisions, have already become a vital part of
people’s daily lives, especially thin-type LCD devices. LCD
devices have become the most popular type of displays and
televisions because of their low power consumption and com-
pact size and gradually replace the conventional cathode ray
tube (CRT) displays. As the market demand for LCD devices
has increased greatly, consumers demand the LCD devices
with better features, such as large viewing angle, high con-
trast ratio and accurate color temperature.

When an image is viewed along the normal direction of the
display panel of the conventional vertical alignment LCD
device, the gamma values of red, green and blue gamma
curves decrease in the following order: red>green>blue. As a
result, at different gray levels, a color temperature shift phe-
nomenon will occurs at a chromaticity point of the white light
generated by color mixing. For example, the color tempera-
ture of white light at gray level 128 is higher than that of white
light at gray level 255. Therefore, the accuracy of color dis-
play of the LCD device is affected seriously.

One existing industrial solution is to use red, green and
blue gray-levels to represent the white gray-level to be dis-
played. However, when different colors at different gray-
levels are displayed, a lot of memory space is needed to
respectively buffer the data of red, green and blue colors,
which relatively increases the manufacturing cost of the LCD
device.

SUMMARY OF THE INVENTION

The invention is directed to a liquid crystal display (LCD)
panel and a LCD device using the same. The areas of the pixel
electrodes corresponding to different data lines are different.
Accordingly, the gamma curves corresponding to different
pixel electrodes compensate each other, for lowering the
color temperature shift phenomenon of the image at different
gray levels. Therefore, the display quality is improved.

According to the present invention, a LCD panel is pro-
vided. The LCD panel includes a substrate, a scan line, a first
dataline, a second data line, a first switch element, a first pixel
electrode, a second switch element and a second pixel elec-
trode. The scan line, the first data line and the second data line
are disposed on the substrate. The first data line and the
second data line are perpendicular to the scan line. The first
switch element is disposed at the intersection of the scan line
and the first data line. The second switch element is disposed
at the intersection of the scan line and the second data line.
The first pixel electrode is electrically connected to the first
switch element. The second pixel electrode is electrically
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connected to the second switch element. The area of the first
pixel electrode is less than that of the second pixel electrode.

According to the present invention, a LCD device is pro-
vided. The LCD device includes a backlight module and a
LCD panel. The backlight module is used for providing light
penetrating through the LCD panel. The LCD panel is dis-
posed at one side of the backlight module and includes a
substrate, a scan line, a first data line, a second data line, a first
switch element, a first pixel electrode, a second switch ele-
ment and a second pixel electrode. The scan line, the first data
line and the second data line are disposed on the substrate.
The first data line and the second data line are perpendicular
to the scan line. The first switch element is disposed at the
intersection of the scan line and the first data line. The second
switch element is disposed at the intersection of the scan line
and the second data line. The first pixel electrode is electri-
cally connected to the first switch element. The second pixel
electrode is electrically connected to the second switch ele-
ment. The area of the first pixel electrode is less than that of
the second pixel electrode.

According to the present invention, a LCD panel is pro-
vided. The LCD panel includes a first substrate, a scan line, a
first data line, a second data line, a first switch element, a first
pixel electrode, a second switch element, a second pixel elec-
trode, a second substrate, a first common electrode and a
second common electrode. The scan line, the first data line
and the second data line are disposed on the first substrate.
The first data line and the second data line are perpendicular
to the scan line. The first switch element is disposed at the
intersection of the scan line and the first data line. The second
switch element is disposed at the intersection of the scan line
and the second data line. The first pixel electrode is disposed
on the first substrate and electrically connected to the first
switch element. The second pixel electrode is disposed on the
first substrate and electrically connected to the second switch
element. The second substrate is disposed opposite to the first
substrate. The first common electrode is disposed on the
second substrate. At least part of the first common electrode
overlaps the first pixel electrode. The second common elec-
trode is disposed on the second substrate. At least part of the
second common electrode overlaps the second pixel elec-
trode. The overlapping area of the first pixel electrode and the
first common electrode is less than that of the overlapping
area of the second pixel electrode and the second common
electrode.

According to the present invention, a LCD device is pro-
vided. The LCD device includes a backlight module and a
LCD panel. The backlight module is used for providing light
penetrating through the LCD panel. The LCD panel is dis-
posed at one side of the backlight module. The LCD panel
includes a first substrate, a scan line, a first data line, a second
data line, a first switch element, a first pixel electrode, a
second switch element, a second pixel electrode, a second
substrate, a first common electrode and a second common
electrode. The scan line, the first data line and the second data
line are disposed on the first substrate. The first data line and
the second data line are perpendicular to the scan line. The
first switch element is disposed at the intersection of the scan
line and the first data line. The second switch element is
disposed at the intersection of the scan line and the second
data line. The first pixel electrode is disposed on the first
substrate and electrically connected to the first switch ele-
ment. The second pixel electrode is disposed on the first
substrate and electrically connected to the second switch
element. The second substrate is disposed opposite to the first
substrate. The first common electrode is disposed on the
second substrate. At least part of the first common electrode
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overlaps the first pixel electrode. The second common elec-
trode is disposed on the second substrate. At least part of the
second common electrode overlaps the second pixel elec-
trode. The overlapping area of the first pixel electrode and the
first common electrode is less than that of the overlapping
area of the second pixel electrode and the second common
electrode.

The invention will become apparent from the following
detailed description of the preferred but non-limiting embodi-
ments. The following description is made with reference to
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a liquid crystal display device according

to a preferred embodiment of the present invention;
FIG. 2 illustrates a first substrate of the LCD device in FIG.

1;

FIG. 3 illustrates the design that a first fine slit and a second
fine slit have different widths;

FIG. 4 illustrates the design that a first protruding edge and
a second protruding edge have different widths;

FIG. 5 illustrates the LCD panel including a first pixel
electrode, a second pixel electrode and a third pixel electrode;

FIG. 6 illustrates the first pixel electrode, the second pixel
electrode, a first common electrode and a second common
electrode of the LCD panel,

FIG. 7 shows a cross-sectional view along the line A-A' in
FIG. 6;

FIG. 8 shows a cross-sectional view of the LCD panel with
a third common electrode; and

FIGS. 9A~9C respectively show the V-T curve diagrams of
different regions when the first pixel electrode and the first
common electrode display color.

DETAILED DESCRIPTION OF THE INVENTION

The liquid crystal display (LCD) device according to a
preferred embodiment of the present invention includes at
least a backlight module and a LCD panel. The areas of the
pixel electrodes of different color pixels in the LCD panel are
different. As a result, the gamma curves of the color pixels
compensate each other, so the displayed image has substan-
tially the same color temperature at different gray levels. The
display quality of the product is therefore improved. Some
embodiments according to the present invention are provided
as examples in the following paragraphs, but the present
invention is not limited thereto. Furthermore, unnecessary
components are not shown in the drawings of the embodiment
for clarity.

Please refer to FIG. 1 and FIG. 2 at the same time. FIG. 1
illustrates a LCD device according to a preferred embodiment
of the present invention. FIG. 2 illustrates a first substrate of
the LCD device in FIG. 1. The LCD device 100 includes a
backlight module 110 and a LCD panel 150. The backlight
module 110 is used for providing light L penetrating through
the LCD panel 150. The LCD panel 150 disposed at one side
ofthe LCD module 110 includes the first substrate 151, a scan
line 140, a first data line 141, a second data line 142, a first
switch element 121, a first pixel electrode 131, a second
switch element 122 and a second pixel electrode 132. The
scan line 140, the first data line 141 and the second data line
142 are disposed on the first substrate 151. The first data line
141 and the second data line 142 are respectively perpendicu-
lar to the scan line 140. The first switch element 121 is
disposed near the intersection of the scan line 140 and the first
dataline 141. The second switch element 122 is disposed near
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the intersection of the scan line 140 and the second data line
142. The first pixel electrode 131 is electrically connected to
the first switch element 121, and the second pixel electrode
132 is electrically connected to the second switch element
122. The area of the first pixel electrode 131 is less than that
of the second pixel electrode 132.

For example, the first pixel electrode 131 of the present
embodiment is used for displaying blue, and the LCD panel
150 is a multi-domain vertical alignment (MVA) LCD panel.
Because the area of the first pixel electrode 131 is less than
that of the second pixel electrode 132, the gamma curve of the
pixel corresponding to the first pixel electrode 131 is located
below the gamma curve of the pixel corresponding to the
second pixel electrode 132. As a result, the gamma curves
corresponding the first pixel electrode 131 and the second
pixel electrode 132 compensate each other, so that the LCD
panel 150 has the same color temperature at different white
gray-levels. The display quality is therefore improved. The
following describes the details.

The structure of the LCD panel 150 is illustrated further. As
shown in FIG. 2, the first pixel electrode 131 has at least a first
main slit 161, and the second pixel electrode 132 has at least
a second main slit 162. The first pixel electrode 131 has
several first fine slits 171 and several first protruding edges
131a which are corresponding to the edge of the first main slit
161. The second pixel electrode 132 has several second fine
slits 172 and several second protruding edges 132a which are
corresponding to the edge of the second main slit 162. Many
different designs can be applied to the present embodiment
for making the area of the first pixel electrode 131 less than
the area of the second pixel electrode 132. For example, the
lengths of the first fine slits 171 can be substantially greater
than that of the second fine slits 172, so that the area of the first
pixel electrode 131 is less than the area of the second pixel
electrode 132. As shown in FIG. 2, the lengths d1 of the first
fine slits 171 are substantially greater than the lengths d2 of
the second fine slits 172. On the whole, the area of the first
pixel electrode 131 is less than the area of the second pixel
electrode 132. Relatively speaking, the area of the first main
slit 161 and the first fine slits 171 on the first substrate 151 is
larger than the area of the second main slit 162 and the second
fine slits 172 on the first substrate 151.

Moreover, the first fine slits 171 and the second fine slits
172 of the LCD panel 150 of the present embodiment can
have different widths. Please refer to FIG. 3, which illustrates
the design that the first fine slits 171 and the second fine slits
172 have different widths. The widths w1 of the first fine slits
171 of the first pixel electrode 131 is substantially greater than
the widths w2' of the second fine slits 172' of the second pixel
electrode 132'. Therefore, the area of the first pixel electrode
131 is less than the area of the second pixel electrode 132'.

Furthermore, the widths of the first protruding edges 131a
can be different from that of the second protruding edges
132a to make the area of the first pixel electrode 131 less than
the area of the second pixel electrode 132. Please refer to FIG.
4, which illustrates the design that the first protruding edges
and the second protruding edges have different widths. The
widths el of the first protruding edges 1314 are substantially
less than the widths e2" of the second protruding edges 1324".
On the whole, the area of the first pixel electrode 131 is less
than the area of the second pixel electrode 132".

When in practical use, the LCD panel 150 of the present
embodiment can apply different designs at the same time,
such as the design that the lengths d1 of the first fine slits 171
are less than the lengths d2 of the second fine slits 172, the
design that the widths w1 of the first fine slits 171 are greater
than the widths w2' of the second fine slits 172, the design that
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the widths el of the first protruding edges 131a are less than
the widths e2" of the second protruding edges 1324 and other
designs as well. As a result, the area of the first pixel electrode
131 is less than that of the second pixel electrode 132. Other
designs including changing the size of the protruding edges,
the main slit and the fine slits to make the area of the first pixel
electrode 131 less than the area of the second pixel electrode
132 are encompassed by the present invention.

On the other hand, the LCD panel 150 of the present
embodiment can further include a third data line, a third
switch element and a third pixel electrode. Please refer to
FIG. 5, which illustrates the LCD panel including the first
pixel electrode, the second pixel electrode and the third pixel
electrode. The third data line 143 is disposed on the first
substrate 151 and perpendicular to the scan line 140. The third
switch element 123 is disposed near the intersection of the
scan line 140 and the third data line 143. The third pixel
electrode 133 is electrically connected to the third switch
element 123. The area of the first pixel electrode 131 is less
than the area of the third pixel electrode 133. The area of the
second pixel electrode 132 and the area of the third pixel
electrode 133 can be the same or different according to the
demand. In other words, the area of the first pixel electrode
131, the area of the second pixel electrode 132 and the area of
the third pixel electrode 133 can be substantially all different.
Furthermore, the above designs of changing the lengths or
widths of the protruding parts, the main slit and the fine slits
can be applied to the pixel electrodes 131, 132 and 133 for
making the area of the first pixel electrodes 131 less than the
area of the second pixel electrode 132 and the area of the third
pixel electrode 133.

When in practical use, the LCD panel 150 of the LCD
device 100 of the present embodiment can further include a
second substrate 152 (shown in FIG. 1), a first common
electrode 181 (shown in FIG. 6) and a second common elec-
trode 182 (shown in FIG. 6). Please refer to FIG. 6 and FIG.
7 at the same time. FIG. 6 illustrates the first pixel electrode,
the second pixel electrode, the first common electrode and the
second common electrode according to the preferred embodi-
ment of the present invention. FIG. 7 shows a cross-sectional
view along the line A-A' in FIG. 6. The second substrate 152
is disposed opposite to the first substrate 151. The first com-
mon electrode 181 is disposed on the second substrate 152. At
least part of the first common electrode 181 overlaps the first
pixel electrode 131. The second common electrode 182 is
disposed on the second substrate 152. At least part of the
second common electrode 182 overlaps the second pixel elec-
trode 132. The overlapping area of the first pixel electrode
131 and the first common electrode 181 is less than the over-
lapping area of the second pixel electrode 132 and the second
common electrode 182. Moreover, a color filter can further be
disposed on the second substrate 152.

Speaking more specifically, the first common electrode
181 and the second common electrode 182 respectively have
atleast a third main slit 163 and at least a fourth main slit 164.
The first common electrode 181 has several third fine slits 173
and several third protruding edges 181a which are corre-
sponding to the edge of the third main slit 163. The second
common electrode 182 has several fourth fine slits 174 and
several fourth protruding edges 182a which are correspond-
ing to the edge of the fourth main slit 164. The lengths of the
first fine slits 171 or the third fine slits 173 are greater than the
lengths of the second fine slits 172 or the fourth fine slits 174.
In the practical designs shown in FIG. 6 and FIG. 7, the
lengths d1 of the first fine slits 171 are greater than the lengths
d2 of the second fine slits 172, and the lengths d3 of the third
fine slits 173 are greater than the lengths d4 of the fourth fine
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slits 174. More specifically speaking, the lengths d1 of the
first fine slits 171 are for example substantially equal to the
lengths d3 of the third fine slits 173. The lengths d2 of the
second fine slits 172 are for example substantially equal to the
lengths d4 of the fourth fine slits 174. Besides, at least part of
the first fine slits 171 overlaps the third fine slits 173, and the
second fine slits 172 do not overlap the fourth fine slits 174.
However, the present invention does not limit the design of
the lengths d1, d2, d3 and d4 of the first, second, third and
fourth fine slits 171, 172, 173 and 174. As long as the over-
lapping area of the first pixel electrode 131 and the first
common electrode 181 is less than that of the second pixel
electrode 132 and the second common electrode 182, the
present invention encompasses such modification.

Also, the LCD panel 150 of the present embodiment can
apply the design that the widths of the first fine slits 171, the
second fine slits 172, the third fine slits 173 and the fourth fine
slits 174 are all different. For example, the widths w1 of the
first fine slits 171 are greater than the widths w2' ofthe second
fine slits 172 (as shown in FIG. 3), and the widths w3 of the
third fine slits 173 are larger than the widths w4 of the fourth
fine slits 174. Other designs of changing the widths of the fine
slits to make the overlapping area of the first pixel electrode
131 and the first common electrode 181 less than that of the
second pixel electrode 132 and the second common electrode
182 are encompassed by the present invention.

In another embodiment, the widths of the first protruding
edges 131a, the second protruding edges 1324, the third pro-
truding edges 1814 and the fourth protruding edges 182a can
be different. For example, the widths of the third protruding
edges 181a are less than the widths of the fourth protruding
edges 182a. Other designs of changing the widths of the
protruding edges to make the overlapping area of the first
pixel electrode 131 and the first common electrode 181 less
than that of the second pixel electrode 132 and the second
common electrode 182 are encompassed by the present
invention.

When in practical use, the LCD panel 150 of the present
embodiment can apply the designs of rearranging the lengths
of'the slits, the widths of the slits, the widths of the protruding
parts or other modifications to make the overlapping area of
the first pixel electrode 131 and the first common electrode
181 less than that of the second pixel electrode 132 and the
second common electrode 182. Other designs of changing the
size of the protruding edges, the main slits and the fine slits to
make the overlapping area of the first pixel electrode 131 and
the first common electrode 181 less than that of the second
pixel electrode 132 and the second common electrode 182 are
encompassed by the present invention.

The LCD panel 150 of the LCD device 100 of the present
embodiment can include the third data line 143, the third
switch element 124 and the third pixel electrode 133, as
shown in FIG. 5. More specifically speaking, the LCD panel
150 can further include the third common electrode 183.
Please refer to FIG. 8, which shows a cross-sectional view of
the LCD panel with the third common electrode. The third
common electrode 183 is disposed on the second substrate
152 and corresponding to the third pixel electrode 133. At
least part of the third common electrode 183 overlaps the third
pixel electrode 133. The lengths and widths of the main slits,
the fine slits and the protruding edges can be different from
the above-described arrangement for making the overlapping
area of the first pixel electrode 131 and the first common
electrode 181 less than that of the third pixel electrode 133
and the third common electrode 183. Furthermore, the over-
lapping area of the second pixel electrode 132 and the second
common electrode 182 can be the same as or different from
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that of the third pixel electrode 133 and the third common
electrode 183. In other words, the overlapping area of the first
pixel electrode 131 and the first common electrode 181, the
overlapping area of the second pixel electrode 132 and the
second common electrode 182 and the overlapping area of the
third pixel electrode 133 and the third common electrode 183
can be substantially all different. When in practical use, the
first pixel electrode 131 and the first common electrode 181
are in the first color pixel. The second pixel electrode 132 and
the second common electrode 182 are in the second color
pixel. The third pixel electrode 133 and the third common
electrode 183 are in the third color pixel.

The LCD panel 150 can be classified into three different
regions according to the existence of the common electrodes
and the pixel electrodes. The first region is the region in which
the electrodes are formed on both the first substrate 151 and
the second substrate 152. The second region is the region in
which the electrodes are formed on one of the first substrate
151 and the second substrate 152, and the fine slits are formed
on the other substrate. The third region is the region in which
the fine slits are formed on both the first substrate 151 and the
second substrate 152. The first pixel electrode 131 and the
first common electrode 181 in FIG. 6 are used as an example
to perform simulation as follows. Please refer to FIGS.
9A~9C, which respectively show the V-T curve diagrams of
different regions when the first pixel electrode and the first
common electrode display color. When the first pixel elec-
trode 131 and the first common electrode 181 are used for
displaying red, as shown in FIG. 9A, the slope of the V-T
curve R1 of the first region is substantially greater than that of
the V-T curve R2 of the second region. Also, the slope of the
V-T curve R2 of the second region is substantially greater
than that of the V-T curve R3 of the third region. Furthermore,
when the first pixel electrode 131 and the first common elec-
trode 181 are used for displaying green, as shown in FIG. 9B,
the slope ofthe V-T curve G1 of the first region is substantially
greater than that of the V-T curve G2 of the second region.
Also, the slope of the V-T curve G2 of the second region is
substantially greater than that of the V-T curve G3 of the third
region. Moreover, when the first pixel electrode 131 and the
first common electrode 181 are used for displaying blue, as
shown in FIG. 9C, the slope of the V-T curve B1 of the first
region is substantially greater than that of the V-T curve B2 of
the second region. Also, the slope of the V-T curve B2 of the
second region is substantially greater than that of the V-T
curve B3 of the third region.

From the above simulation results, it can be known that
when the area of the first main slit 161 and the third main slit
163 of the first pixel electrode 131 and the first common
electrode 181 increases, the slope of the V-T curve decreases.
In other words, the gamma curve substantially lowers the
location in the gamma curve diagram. In the present embodi-
ment, the overlapping area of the first pixel electrode 131 and
the first common electrode 181 is less than that of the second
pixel electrode 132 and the second common electrode 182.
Also, the overlapping area of the first pixel electrode 131 and
the first common electrode 181 is less than that of the third
pixel electrode 133 and the third common electrode 183.
Therefore, the first color pixel corresponding to the first pixel
electrode 131 and the first common electrode 181 has the slit
area with the greatest percentage. The first pixel electrode 131
of the present embodiment is used for displaying blue as an
example. Compared to the conventional color pixels having
the slits with the same area, the V-T curve of the blue color of
the LCD device 100 of the present embodiment has less slope
and is at a lower location in the gamma curve diagram.
Accordingly, the red light and green light at the same gray
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level with higher transmission compensate the blue light at
the same gray level with less transmission, so that the white
light has the same color temperature at different gray levels.
Therefore, the color temperature remains the same at all gray
levels.

On the other hand, the first switch element 121 and the
second switch element 122 of the present embodiment are
thin film transistors (TFT). The LCD panel 150 further
includes the first storage capacitor (Cst) and the second stor-
age capacitor. The first storage capacitor is electrically con-
nected to the first pixel electrode 131. The second storage
capacitor is electrically connected to the second pixel elec-
trode 132. Generally speaking, when an image is displayed,
the pixel voltage generates a feedthrough voltage after the
scan line is off. As a result, the liquid crystal 153 (shown in
FIG. 1) between the substrates 151 and 152 senses the
decreasing of the voltage. The amount that the voltage is
decreased is related to the liquid crystal capacitor (Clc), the
storage capacitor and the gate-drain capacitor (Cgd) and can
be shown as

Cgd

= ——7>+———(Vgh-Vgl.
Cst+Clc+ng( 8 &b

Vghis the voltage when the gate is on. Vgl is the voltage when
the gate is off. The area ratio of the first color pixel used for
displaying blue in the present embodiment is greater than that
of'the red and green color pixel. As a result, the liquid crystal
capacitor of the first color pixel is less than the liquid crystal
capacitors of the red and green color pixels. Moreover,
according to the following relation:

Cgd 1

V= G cgad V) = [ i a1 Ve veD:

the storage capacitor and the gate-drain capacitor of each
color pixel need to apply different designs to maintain the
feedthrough voltage to be the same in the first color pixel, the
second color pixel and the third color pixel. Following
describes two different conditions.

First, when the ratio of the storage capacitor to the liquid
crystal capacitor of each color pixel is constant, the liquid
crystal capacitor and the first storage capacitor of the first
color pixel (displaying blue) are less than those of other color
pixels (displaying red and green). Therefore, the sum of the
storage capacitor and liquid crystal capacitor of the first color
pixel is less than that of red and green color pixels. Also, the
gate-drain capacitor of the first color pixel has to be less than
that of the second and third color pixels, for maintaining a
constant feedthrough voltage. In other words, the gate-drain
capacitor of the first TFT in the first color pixel is less than that
of the second TFT.

Second, when the ratio of the storage capacitor to the liquid
crystal capacitor of each color pixel is not constant, the con-
ditions for three different color pixels to have the same
feedthrough voltage is to maintain the same value of (Cst+
Clc)/Cgd. The liquid crystal capacitor of the first color pixel
(displaying blue) is less than that of the red and green color
pixel. Therefore, the storage capacitor and the gate-drain
capacitor can be adjusted respectively to maintain the same
(Cst+Clc)/Cgd in each color pixel, completely according to
the demand.

On the whole, when the ratio of the storage capacitor to the
liquid crystal capacitor is constant, the gate-drain capacitor of
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the blue color pixel has to be the least one in order to maintain
the same feedthrough voltage. When the ratio of the storage
capacitor to the liquid crystal capacitor is not constant, the
storage capacitor and the gate-drain capacitor of each color
pixel can be adjusted according to the demand.

In the LCD panel and the LCD device using the same
according to the preferred embodiment of the present inven-
tion, the areas of the electrodes in different color pixels are
different, and the ratios of'the slits in different color pixels are
different. As a result, the gamma curves of different color
pixels compensate each other, so that the displayed image
substantially has the same color temperature at different
white gray-levels. Therefore, the color temperature remains
the same at all white gray-levels, and the display quality of the
product is improved. Furthermore, the color temperature shift
phenomenon is reduced through the layout of the electrodes.
The requirement of the memory capacity for changing the
gray levels of different colors is lowered, which reduces the
manufacturing cost.

While the invention has been described by way of example
and in terms of a preferred embodiment, it is to be understood
that the invention is not limited thereto. On the contrary, it is
intended to cover various modifications and similar arrange-
ments and procedures, and the scope of the appended claims
therefore should be accorded the broadest interpretation so as
to encompass all such modifications and similar arrange-
ments and procedures.

What is claimed is:

1. A liquid crystal display (LCD) panel, comprising:

a substrate;

a scan line, disposed on the substrate;

a first data line and a second data line, disposed on the
substrate and perpendicular to the scan line;

a first switch element, disposed at the intersection of the
scan line and the first data line;

a first pixel electrode, electrically connected to the first
switch element, wherein the first pixel electrode com-
prises a first main slit, a plurality of first fine slits and a
plurality of first protruding edges, the plurality of first
fine slits and the plurality of first protruding edges are
staggered and are corresponding to the first main slit, all
the first fine slits corresponding to the first main slit have
the same size;

a second switch element, disposed at the intersection of the
scan line and the second data line; and

a second pixel electrode, electrically connected to the sec-
ond switch element, wherein the second pixel electrode
comprises a second main slit, a plurality of second fine
slits and a plurality of second protruding edges, the
plurality of second fine slits and the plurality of second
protruding edges are staggered and are corresponding to
the second main slit, all the second fine slits correspond-
ing to the second main slit have the same size;

wherein the lengths of the first fine slits are substantially
greater than that of the second fine slits, the widths of the
first protruding edges are less than that of the second
protruding edges, and the area of the first pixel electrode
is less than that of the second pixel electrode.

2. The LCD panel according to claim 1, wherein the first

pixel electrode is used for displaying blue.

3.The LCD panel according to claim 1, wherein the widths

of the first fine slits are substantially greater than that of the
second fine slits.

4. The LCD panel according to claim 1 further comprising:

a first storage capacitor, electrically connected to the first
pixel electrode; and
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a second storage capacitor, electrically connected to the
second pixel electrode;

wherein a capacitance of the first storage capacitor is less
than a capacitance of the second storage capacitor.

5. The LCD panel according to claim 4, wherein the first
switch element and the second switch element are a first thin
film transistor (TFT) and a second TFT, and a capacitance of
a gate-drain capacitor of the first TFT is less than that of the
second TFT.

6. The LCD panel according to claim 1 further comprising:

a third data line, disposed on the substrate and perpendicu-
lar to the scan line;

a third switch element, disposed at the intersection of the
scan line and the third data line; and

a third pixel electrode, electrically connected to the third
switch element;

wherein the area of the first pixel electrode is less than that
of the third pixel electrode.

7.The LCD panel according to claim 6, wherein the area of
the first pixel electrode, the area of the second pixel electrode
and the area of the third pixel electrode are substantially all
different.

8. A liquid crystal display (LCD) panel, comprising:

a first substrate;

a scan line, disposed on the first substrate;

a first data line and a second data line, disposed on the first

substrate and perpendicular to the scan line;

a first switch element, disposed at the intersection of the
scan line and the first data line;

a first pixel electrode, disposed on the first substrate and
electrically connected to the first switch element,
wherein the first pixel electrode comprises a first main
slit, a plurality of first fine slits and a plurality of first
protruding edges, the plurality of first fine slits and the
plurality of first protruding edges are staggered and are
corresponding to the first main slit, all the first fine slits
corresponding to the first main slit have the same size;

a second switch element, disposed at the intersection of the
scan line and the second data line;

a second pixel electrode, disposed on the first substrate and
electrically connected to the second switch element,
wherein the second pixel electrode comprises a second
main slit, a plurality of second fine slits and a plurality of
second protruding edges, the plurality of second fine
slits and the plurality of second protruding edges are
staggered and are corresponding to the second main slit,
all the second fine slits corresponding to the second main
slit have the same size;

a second substrate, disposed opposite to the first substrate;

a first common electrode, disposed on the second substrate,
at least part of the first common electrode overlapping
the first pixel electrode, wherein the first common elec-
trode comprises a third main slit, a plurality of third fine
slits and a plurality of third protruding edges, the plural-
ity of third fine slits and the plurality of third protruding
edges are staggered and are corresponding to the third
main slit; and

a second common electrode, disposed on the second sub-
strate, at least part of the second common electrode
overlapping the second pixel electrode, wherein the sec-
ond common electrode comprises a fourth main slit, a
plurality of fourth fine slits and a plurality of fourth
protruding edges, the plurality of fourth fine slits and the
plurality of fourth protruding edges are staggered and
are corresponding to the fourth main slit;
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wherein the overlapping area of the first pixel electrode and
the first common electrode is less than that of the second
pixel electrode and the second common electrode.

9. The LCD panel according to claim 8, wherein the lengths
of the first fine slits or the third fine slits are greater than that
of the second fine slits or the fourth fine slits.

10. The LCD panel according to claim 8, wherein at least
some of the first fine slits overlap the third fine slits, and the
second fine slits do not overlap the fourth fine slits.

11. The LCD panel according to claim 8, wherein the
widths of the first fine slits are greater than that of the second
fine slits, and the widths of the third fine slits are greater than
that of the fourth fine slits.

12. The LCD panel according to claim 8, wherein the
widths of the first fine slits are greater than that of the second
fine slits, and the widths of the first protruding edges are less
than that of the second protruding edges.

13. The LCD panel according to claim 8, wherein the
widths of the third fine slits are greater than that of the fourth
fine slits, and the widths of the third protruding edges are less
than that of the fourth protruding edges.
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14. The LCD panel according to claim 8 further compris-
ing:

a third data line, disposed on the first substrate and perpen-

dicular to the scan line;

a third switch element, disposed at the intersection of the

scan line and the third data line;

a third pixel electrode, disposed on the first substrate and

electrically connected to the third switch element; and

a third common electrode, disposed on the second sub-

strate, at least part of the third common electrode over-
lapping the third pixel electrode;

wherein the overlapping area of the first pixel electrode and

the first common electrode is less than that of the third
pixel electrode and the third common electrode.

15. The LCD panel according to claim 14, wherein the
overlapping area of the first pixel electrode and the first com-
mon electrode, the overlapping area of the second pixel elec-
trode and the second common electrode and the overlapping
area of the third pixel electrode and the third common elec-

20 trode are substantially all different.

* * Ed Ed *
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