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7) ABSTRACT

An LCD panel applied to a curved screen includes display
sections, each of which includes pixel units. Each pixel unit
includes a primary sub-pixel, a secondary sub-pixel, a com-
mon electrode, and a sharing capacitance sheet. An areaof the
sharing capacitance of each display section is adjusted using
a sharing capacitance sheet. So a ratio of the charging voltage
on the secondary sub-pixel to the charging voltage on the
primary sub-pixel in the central display section is between the
ratio of the charging voltage on the secondary sub-pixel to the
charging voltage on the primary sub-pixel in the first display
section and the ratio of the charging voltage on the secondary
sub-pixel to the charging voltage on the primary sub-pixel in
the second display section. Therefore, the brightness of the
curved screen on display is improved. The quality of the
curved screen on image display is improved as well.
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LIQUID CRYSTAL DISPLAY PANEL FOR
CURVED SCREEN

BACKGROUND OF THE INVENTION

[0001]

[0002] The present invention relates to a liquid crystal dis-
play (LCD) panel, and more particularly, to an LCD panel
capable of showing good images via a high quality curved
screen which is improved by adjusting the area of a sharing
capacitance of a pixel in each display section.

[0003] 2. Description of the Prior Art

[0004] The size of display screens becomes larger and
larger. A traditional flat screen needs larger space for a larger
display screen, which leads to smaller space for a curved
screen. Besides, curved screens have the effect of image
disclosure so the effect of screen display on the curved
screens is better than on traditional flat screens. Conse-
quently, the curved screens apply more and more widely.

[0005] However, athin film transistor liquid crystal display
(TFT-LCD) panel used as a curved screen has shortcomings
and needs improvement. Please refer to FIG. 1 showing a
relationship diagram of the brightness and gray levels when a
user sees images shown on the curved screen from a front
view and from a side view. From the front view, a gray
level-curve line 11 displayed for the gray levels and bright-
ness is a standard Gamma 2.2 curve line. From the side view,
a gray level-curve line 12 displayed for the gray levels and
brightness deviates from the standard Gamma 2.2 curve line.
As a result, the viewer gets distorted colors displayed on the
curved screen from the side view.

[0006] Inaddition, when the TFT-LCD panel is on display,
both sides of the panel tend to be brighter while the central
area of the panel tends to be less bright, which is not a positive
phenomenon. The cause of the phenomenon is that scan sig-
nals are input from gate drivers located at the both sides of the
TFT-LCD panel. Because of a RC delay of the scan line, a
distortion occurs when the waveform of a normal scan signal
is transmitted to the central area of the panel. The waveform
of the distorted scan signal causes the central area of the LCD
panel to obtain a lower capacity-rate (C-rate). Accordingly,
the brightness of the central area of the panel is lowered and
the sides of the LCD panel appear whiter.

[0007] Please refer to FIG. 2 showing a schematic diagram
of dark region located on a curved screen 10. The curved
screen 10 is a TFT-L.CD panel. The manufacturing method for
the curved screen 10 is the same as that for a flat screen while
amodule for the curved screen 10 is totally bent for forming
the curved screen 10 in the end. But a dark region 14 is
generated at the bending area of the curved screen 10. A
misalignment occurs between a TFT substrate and a color
filter substrate after the curved screen 10 is bent. The range of
the misalignment depends on a bent angle formed by the bent
area. The larger the bent angle is, the more obvious the mis-
alignment becomes. The misalignment section results in low
light transmittance and the dark region 14 is formed. In gen-
eral, the brightness of the dark region 14 is 60% to 80% of the
brightness of the central point of the curved screen 10.

[0008] The dark region causes luminance inequality of
images for a user. It means that the display quality of the
curved screen 10 is lowered.

1. Field of the Invention
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SUMMARY OF THE INVENTION

[0009] Therefore, an object of the present invention is to
solve the main problems of the convention technology by
reducing the dark region on the curved screen because of
misalignment of the TFT substrate and the CF substrate and
improving luminance inequality of images due to the mis-
alignment.

[0010] According to the present invention, a liquid crystal
display (LCD) panel for a curved screen is provided. The
LCD panel comprises a plurality of display sections. Each of
the plurality of display sections comprises a plurality of pixel
units. Each of the plurality of pixel units comprises a primary
sub-pixel, a secondary sub-pixel, a common electrode, and a
sharing capacitance sheet. The sharing capacitance sheet and
the common electrode form a sharing capacitance. The plu-
rality of display sections comprise a central display section
located on a medial area of the LCD panel, a first display
section, and asecond display section. The first display section
is located between the second display section and the central
display section. The area of the sharing capacitance of each of
the plurality of display sections is adjusted using the sharing
capacitance sheet so that a ratio of charging voltage on the
sub-pixel in the central display section to charging voltage on
the primary sub-pixel in the central display sectionis between
aratio of charging voltage on the sub-pixel in the first display
section to charging voltage on the primary sub-pixel in the
first display section and a ratio of charging voltage on the
sub-pixel in the second display section to charging voltage on
the primary sub-pixel in the second display section.

[0011] Inoneaspectofthe present invention, theratio ofthe
charging voltage on the secondary sub-pixel in the central
display section to the charging voltage on the primary sub-
pixel in the central display section is 0.8. The ratio of the
charging voltage on the secondary sub-pixel in the first dis-
play section to the charging voltage on the primary sub-pixel
in the first display section is 0.9.

[0012] In another aspect of the present invention, the ratio
of the charging voltage on the secondary sub-pixel in the
central display section to the charging voltage on the primary
sub-pixel in the central display section is 0.8. The ratio of the
charging voltage on the secondary sub-pixel in the second
display section to the charging voltage on the primary sub-
pixel in the second display section is 0.7.

[0013] In another aspect of the present invention, the LCD
panel further comprises a black matrix layer. The black
matrix layer is used for adjusting the area of the primary
sub-pixel in each of the plurality of display sections and the
area of the secondary sub-pixel in each of the plurality of
display sections so that the ratio of the area of the secondary
sub-pixel in the first display section to the area of the primary
sub-pixel in the first display section is equal to the ratio of the
area of the secondary sub-pixel in the central display section
to the area of the primary sub-pixel in the central display
section, the ratio of the area of the secondary sub-pixel in the
second display section to the area of the primary sub-pixel in
the second display section is larger than the ratio of the area of
the secondary sub-pixel in the first display section to the area
of the primary sub-pixel in the first display section, and that
the area of the primary sub-pixel in the central display section
is smaller than the area of the primary sub-pixel in the first
display section and is larger than the area of the primary
sub-pixel in the second display section.
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[0014] In another aspect of the present invention, the first
display section is located at a section of the LCD panel, and
the section is bent at the largest angle.

[0015] In another aspect of the present invention, the first
display section is shaped as oval.

[0016] In another aspect of the present invention, the plu-
rality of display sections further comprise a plurality of first
transitional display sections, and the plurality of first transi-
tional display sections surround the first display section
sequentially. The ratio of the charging voltage on the second-
ary sub-pixel in each of the plurality of first transitional dis-
play sections to the charging voltage on the primary sub-pixel
in each of the plurality of first transitional display sections is
between the ratio of the charging voltage on the secondary
sub-pixel in the first display section to the charging voltage on
the primary sub-pixel in the first display section and the ratio
of the charging voltage on the primary sub-pixel in the central
display section to the charging voltage on the secondary sub-
pixel in the central display section, and the ratio of the charg-
ing voltage decreases from the inside out proportionally.
[0017] In another aspect of the present invention, the LCD
panel further comprises a black matrix layer, the black matrix
layer is used for adjusting the area of the primary sub-pixel in
each of the plurality of display sections and the area of the
secondary sub-pixel in each of the plurality of display sec-
tions, the area of the secondary sub-pixel in each of the
plurality of first transitional display sections is between the
area of the secondary sub-pixel in the first display section and
the area of the secondary sub-pixel in the central display
section, the area of the primary sub-pixel in each of the
plurality of first transitional display sections is between the
area of the primary sub-pixel in the first display section and
the area of the primary sub-pixel in the central display section,
and both of the area of the secondary sub-pixel and the area of
the primary sub-pixel in each of the plurality of first transi-
tional display sections decrease from the inside out propor-
tionally.

[0018] In still another aspect of the present invention, the
plurality of display sections further comprise a plurality of
second transitional display sections, and the plurality of sec-
ond transitional display sections are disposed between the
first display section and the second display section. The ratio
of the charging voltage on the secondary sub-pixels in the
plurality of second transitional display sections to the charg-
ing voltage on the primary sub-pixels in the plurality of sec-
ond transitional display sections is between the ratio of the
charging voltage on the secondary sub-pixels in the first dis-
play section to the charging voltage on the primary sub-pixels
in the first display section and the ratio of the charging voltage
on the secondary sub-pixels in the second display section to
the charging voltage on the primary sub-pixels in the second
display section, and the ratio of the charging voltage
decreases from one side of the first display section to one side
of the second display section proportionally.

[0019] In yet another aspect of the present invention, the
plurality of second transitional display sections are shaped as
strips.

[0020] An object of the present invention is to provide an
LCD panel applied to curved screens. The area of the sharing
capacitance of each display section is adjusted using a sharing
capacitance sheet. So the ratio of the charging voltage on the
sub-pixel in the central display to the charging voltage on the
primary sub-pixel in the central display section is between the
ratio of the charging voltage on the sub-pixel in the first
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display section to the charging voltage on the primary sub-
pixel in the first display section and the ratio of the charging
voltage on the sub-pixel in the second display section to the
charging voltage on the primary sub-pixel in the second dis-
play section. In this way, the brightness of the curved screen
on display is improved. The quality of the curved screen on
image display is improved as well.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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.

[0022] FIG. 1 shows a relationship diagram of the bright-
ness and gray levels when a user sees images shown on the
curved screen from a front view and from a side view.
[0023] FIG. 2 shows a schematic diagram of dark region
located on a curved screen.

[0024] FIG. 3 is a schematic diagram showing an LCD
panel used for a display device according to an embodiment
of the present invention.

[0025] FIG. 4 is a cross-section view showing the LCD
panel.
[0026] FIG.5isatop view showing a pixel according to the

embodiment of the present invention.

[0027] FIG. 6 is a schematic diagram showing different
display sections planned on the display panel applied to the
curved screen in the present invention.

[0028] FIG. 7 shows a diagram of an equivalent circuit of
the pixel shown in FIG. 5.

[0029] FIG. 8 is a schematic diagram showing the area of
the primary sub-pixel and the area of the secondary sub-pixel
in the pixel unit through adjustment of the area of the black
matrix layer in the pixel.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0031] Please refer to FIG. 3 and FIG. 4. FIG. 3 is a sche-
matic diagram showing an LCD panel 100 used for a display
device 20 according to an embodiment of the present inven-
tion. FIG. 4 is a cross-section diagram showing the LCD
panel 100. The display device 20 comprises a gate driver 22,
a source driver 24, and the LCD panel 100. The LCD panel
100 is used for a curved screen. The LCD panel 100 com-
prises a TFT substrate 120, a color filter (CF) substrate 122,
and a liquid crystal layer 126. The liquid crystal layer 126 is
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disposed between the TFT substrate 120 and the CF substrate
122. The CF substrate 122 comprises a black matrix layer 125
and a color film layer 126. The LCD panel 100 separates three
primary lights—red, green, and blue—through the color film
layer 126 for showing colorful images. The black matrix layer
1251s used for preventing light leaks. The TFT substrate 120
comprises a plurality of data lines 102, a plurality of scan lines
104, and a plurality of pixel units 110.

[0032] Please refer to FIG. 5. FIG. 5 is a top view showing
a pixel unit 110. The TFT substrate 120 also comprises a
plurality of voltage control lines 106 and a plurality of com-
mon electrodes 108. Each of the plurality of pixel units 110 is
electrically connected to a data line 102, a scan line 104, a
voltage control line 106, and to a common electrode 108.
Each of the plurality of pixel units 110 comprises a first
transistor 111, a second transistor 112, a third transistor 113,
a storage capacitance 117, a primary sub-pixel 114, and a
secondary sub-pixel 116. FIG. 5 shows a pixel unit 110 for
simpleness since the connection of one pixel unit 110 is the
same as that of every other pixel unit 110. As FIG. 5 shows, a
gate of the first transistor 111 is coupled to the scan line 104.
A source of the first transistor 111 is coupled to the data line
102. A drain of the first transistor 111 is coupled to the
primary sub-pixel 114. A gate of the second transistor 112 is
coupled to the scan line 104. A source of the second transistor
112 is coupled to the data line 102. A drain of the second
transistor 112 is coupled to the secondary sub-pixel 116. A
gate of the third transistor 113 is coupled to the voltage
control line 106. A source of the third transistor 113 is
coupled to the drain of the second transistor 112 and to the
secondary sub-pixel 116. A drain of the third transistor 113 is
coupled to the storage capacitance 117. The voltage control
line 106 is used for supplying a control signal.

[0033] A driving method for the LCD panel 100 is as fol-
lows. A scan signal output by the gate driver 22 is input
through the scan line 104, and the first transistor 111 and the
second transistor 112 connected to the scan line 104 are
turned on sequentially. Meanwhile, the source driver 24 out-
puts a corresponding data signal to the first transistor 111 and
the second transistor 112 through the data line 102. The first
transistor 111 and the second transistor 112 transmit the data
signal to the primary sub-pixel 114 and the secondary sub-
pixel 116 so that the primary sub-pixel 114 and the secondary
sub-pixel 116 can obtain necessary voltage. Liquid crystal
molecules disposed above the primary sub-pixel 114 and the
secondary sub-pixel 116 twist according to a voltage drop of
the voltage on the data signal and the common voltage on the
common electrode 108. Further, different gray levels are
shown. In the meanwhile, the brightness of the primary sub-
pixel 114 and the brightness of the secondary sub-pixel 116
are the same. The transistor 111 and the second transistor 112
are turned off when no data signal is transmitted through the
scan line 104. At this time, the control signal through the
voltage control line 106 turns on the third transistor 113,
which makes the voltage on the secondary sub-pixel 116
decrease because the storage capacitance 117 shares the volt-
age. Meanwhile, the brightness of the secondary sub-pixel
116 is lower than that of the primary sub-pixel 114. The gate
driver outputs the scan signal through the plurality of scan
lines 104 row by row to turn on the transistor 111 and the
second transistor 112 on each row, and then the source driver
charges and discharges the primary sub-pixel 114 and the
secondary sub-pixel 116 on each row. The process repeats,
and finally, the LCD panel 100 displays full images. By
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revising the difference between the brightness of the second-
ary sub-pixel 116 and the brightness of the primary sub-pixel
114, the color shift based on users’ vision is improved.

[0034] Pleaserefer to FIG. 6. FIG. 6 is a schematic diagram
showing different display sections planned on the display
panel 100 applied to the curved screen in the present inven-
tion. The LCD panel 100 comprises a central display section
150, a first display section 151, a plurality of first transitional
display sections 1611~161#, a second display section 152,
and a plurality of second transitional display sections
1621~162n. The central display section 150 is located in the
medial area of the LCD panel 100. The first display section
151 is located between the second display section 152 and the
central display section 150. The first display section 151 is
located in a section of the LCD panel 100, and the section is
bent at the largest angle. The first display section 151 appears
roughly oval. The second display section 152 is located at
both terminals of the LCD panel 100. The width of the second
display section 152 1s roughly one-eighth to one-twelfth the
width of the LCD panel 100.

[0035] Please refer to FIG. 7 showing a diagram of an
equivalent circuit of the pixel unit 110 shown in FIG. 5. The
ratio of the charging voltage on the sub-pixel in each of the
display sections to the charging voltage on the primary sub-
pixel in each of the display sections is controlled by adjusting
the storage capacitance 117. The overlapping area formed by
the 109 and the common electrode 108 is used for adjusting
the storage capacitance 117 in each of the display sections.
The larger the storage capacitance 117 is, the more the voltage
is shared. In other words, the charging voltage (the voltage on
the stored data signal) on a storage capacitance Cg;, (the
overlapping area formed by the common electrode 108 and
the secondary sub-pixel 116) of the secondary sub-pixel 116
lowers much more. Meanwhile, the charging voltage on a
storage capacitance Cg;, (the overlapping area formed by the
common electrode 108 and the primary sub-pixel 114) of the
primary sub-pixel 114 is larger than the charging voltage on
the storage capacitance Cg. The ratio of the charging volt-
age on the storage capacitance C, of the secondary sub-
pixel 116 to the charging voltage on the storage capacitance
Cgy, of the primary sub-pixel 114 is the ratio of the charging
voltage on the secondary sub-pixel 116 to the charging volt-
age on the primary sub-pixel 114. The charging voltage on the
secondary sub-pixel 116 is smaller than the charging voltage
on the primary sub-pixel 114. Thus, developers can control
the brightness of each of the pixel units 110 and improve color
shift and dark region by adjusting the ratio of the charging
voltage on the secondary sub-pixel 116 to the charging volt-
age on the primary sub-pixel 114. In this embodiment, the
ratio of the charging voltage on the secondary sub-pixel 116
in the central display section 150 to the charging voltage on
the primary sub-pixel 114 in the central display section 150 is
between the ratio of the charging voltage on the secondary
sub-pixel 116 in the first display section 151 to the charging
voltage on the primary sub-pixel 114 in the first display
section 151 and the ratio of the charging voltage on the
secondary sub-pixel 116 in the second display section 152 to
the charging voltage on the primary sub-pixel 114 in the
second display section 152. Preferably, the ratio of the charg-
ing voltage on the secondary sub-pixel 116 in the central
display section 150 to the charging voltage on the primary
sub-pixel 114 in the central display section 150 is 0.8, and
meanwhile, the ratio of the charging voltage on the secondary
sub-pixel 116 in the first display section 151 to the charging
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voltage on the primary sub-pixel 114 in the first display
section 151 is 0.9, and in the meanwhile, the ratio of the
charging voltage on the secondary sub-pixel 116 in the sec-
ond display section 152 to the charging voltage on the pri-
mary sub-pixel 114 in the second display section 152 is 0.7.

[0036] After the adjustment, the total brightness of the first
display section 151 is the same as that of the central display
section 150. In other words, the difference between the
brightness of the first display section 151 and the brightness
of the central display section 150 is reduced, which improves
the dark region. In addition, compared with the color shift
shown on the central display section 150, the color shift
shown on the second display section 152 improves. So the
color shift shown on the whole LCD panel 100 varies less.
Meanwhile, the primary sub-pixel 114 in the second display
section 152 and the primary sub-pixel 114 in the central
display section 150 have the same brightness. The secondary
sub-pixel 116 in the second display section 152 is less bright
than the secondary sub-pixel 116 in the central display section
150. So the second display section 152 is less bright than the
central display section 150 totally (less bright about 3% to
10%), which solves the problem that both sides of the LCD
panel 100 appear whiter.

[0037] The plurality of first transitional display sections
1611~1617 surround the first display section 151 sequentially
so that the first display section 151 and the central display
section 150 can show less differences on display. The width of
the plurality of first transitional display sections 1611~1617
is about 5 to 20 centimeters (cm). Each of the plurality of first
transitional display sections 1611~1617 is roughly oval. The
ratio of the charging voltage on the secondary sub-pixel 116
in each of the plurality of first transitional display sections
1611~161# to the charging voltage on the primary sub-pixel
114 in each of the plurality of first transitional display sec-
tions 1611~161r is between the ratio of the charging voltage
on the secondary sub-pixel 116 in the first display section 151
to the charging voltage on the primary sub-pixel 114 in the
first display section 151 and the ratio of the charging voltage
on the secondary sub-pixel 116 in the central display section
150 to the charging voltage on the primary sub-pixel 114 in
the central display section 150. Besides, the ratio of the charg-
ing voltage decreases from the inside out proportionally.

[0038] The plurality of second transitional display sections
1621~162n are arranged between the first display section 151
and the second display section 152 sequentially so that the
first display section 151 and the second display section 152
can show less differences on display. The width of the plural-
ity of second transitional display sections 1621~162# is about
5 cm to 20 cm. Each of the plurality of second transitional
display sections 1621~162# is roughly shaped as strips. The
ratio of the charging voltage on the secondary sub-pixels 116
in the plurality of second transitional display sections
1621~162# to the charging voltage on the primary sub-pixels
114 in the plurality of second transitional display sections
1621~162# is between the ratio of the charging voltage on the
secondary sub-pixels 116 in the first display section 151 to the
charging voltage on the primary sub-pixels 114 in the first
display section 151 and the ratio of the charging voltage on
the secondary sub-pixels 116 in the second display section
152 to the charging voltage on the primary sub-pixels 114 in
the second display section 152. In addition, the ratio of the
charging voltage decreases from one side of the first display
section 151 to one side of the second display section 152
proportionally.
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[0039] Please refer to FIG. 4, FIG. 6 and FIG. 8. F1IG. 8is a
schematic diagram showing the area of the primary sub-pixel
114 and the area of the secondary sub-pixel 116 in the pixel
unit 110 through adjustment of the area of the black matrix
layer 125 in the pixel unit 110. In the present invention, the
ratio of the charging voltage on the secondary sub-pixel 116
to the charging voltage on the primary sub-pixel 114 is con-
trolled by adjusting the sharing capacitance of each of the
display sections. Besides, the area of the primary sub-pixel
114 in each of the display sections and the area of the sec-
ondary sub-pixel 116 in each of the display sections are
adjusted by controlling the area of the black matrix layer 125.
In the present embodiment, the ratio of the area of the sec-
ondary sub-pixel 116 in the first display section 151 to the
area of the primary sub-pixel 114 in the first display section
151 is the ratio of the area of the secondary sub-pixel 116 in
the central display section 150 to the area of the primary
sub-pixel 114 in the central display section 150. The ratio of
the area of the secondary sub-pixel 116 in the second display
section 152 to the area of the primary sub-pixel 114 in the
second display section 152 is larger than the ratio of the area
of the secondary sub-pixel 116 in the first display section 151
to the area of the primary sub-pixel 114 in the first display
section 151. The area of the primary sub-pixel 114 in the
central display section 150 is smaller than the area of the
primary sub-pixel 114 in the first display section 151 and is
larger than the area of the primary sub-pixel 114 in the second
display section 152.

[0040] For example, the ratio of the area of the secondary
sub-pixel 116 in the first display section 151 to the area of the
primary sub-pixel 114 in the first display section 151 is
between 1.1 and 1.3. Preferably, the ratio of the area of the
secondary sub-pixel 116 in the first display section 151 to the
area of the primary sub-pixel 114 in the first display section
151 is 1.2. The ratio of the area of the primary sub-pixel 114
in the central display section 150 to the area of the primary
sub-pixel 114 in the first display section 151 is 0.7. The ratio
of the area of the secondary sub-pixel 116 in the second
display section 152 to the area of the primary sub-pixel 114 in
the second display section 152 is 1.5. The ratio of the area of
the primary sub-pixel 114 in the second display section 152 to
the area of the primary sub-pixel 114 in the first display
section 151 is 0.66.

[0041] The above-mentioned data tells that the ratio of the
area of the secondary sub-pixel 116 in the first display section
151 to the area of the primary sub-pixel 114 in the first display
section 151 is the same as the ratio of the area of the secondary
sub-pixel 116 in the central display section 150 to the area of
the primary sub-pixel 114 in the central display section 150.
But the area of the primary sub-pixel 114 and the area of the
secondary sub-pixel 116 in the central display section 150
both take zero point seven (0.7) of both of the area of the
primary sub-pixel 114 and the area of the secondary sub-pixel
116 in the first display section 151. So the color shift of the
first display section 151 is the same as the color shift of the
central display section 150. The brightness of the first display
section 151 is the same as the brightness of the central display
section 150 as well.

[0042] The area of the primary sub-pixel 114 in the second
display section 152 is smaller than the area of the primary
sub-pixel 114 in the central display section 150. The area of
the secondary sub-pixel 116 in the second display section 152
is larger than the area of the secondary sub-pixel 116 in the
central display section 150. Thus, the brightness of the second
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display section 152 is close to the brightness of the central
display section 150. Compared with the ratio of the area of the
secondary sub-pixel 116 in the central display section 150 to
the area of the primary sub-pixel 114 in the central display
section 150, the ratio of the area of the secondary sub-pixel
116 in the second display section 152 to the area of the
primary sub-pixel 114 in the second display section 152 is
1.5. (The ratio of the area of the secondary sub-pixel 116 in
the central display section 150 to the area of the primary
sub-pixel 114 in the central display section 150 is 1.2.) Com-
pared with the central display section 150, the color shift
shown by the second display section 152 is improved. There-
fore, the differences of the color shift shown by the whole
LCD panel decrease as well.

[0043] To prevent the display of the first display section 151
is obviously different from the display of the central display
section 150, the plurality of first transitional display sections
1611~161# surround the first display section 151 sequen-
tially. The width of the plurality of first transitional display
sections 1611~161x is about 5 cm to 20 cm. Each of the
plurality of first transitional display sections 1611~161% is
roughly shaped as an oval. The area of the secondary sub-
pixel 116 in each of the plurality of first transitional display
sections 1611~161#~ is between the area of the secondary
sub-pixel 116 in the first display section 151 and the area of
the secondary sub-pixel 116 in the central display section
150. The area of the primary sub-pixel 114 in each of the
plurality of first transitional display sections 1611~161# is
between the area of the primary sub-pixel 114 in the first
display section 151 and the area of the primary sub-pixel 114
in the central display section 150. Besides, both of the area of
the secondary sub-pixel 116 and the area of the primary
sub-pixel 114 in each of the plurality of first transitional
display sections 1611~161r decrease from the inside out
proportionally. For example, provided that the area of the
primary sub-pixel 114 (or the secondary sub-pixel 116) in the
first display section 151 is 100, the area of the primary sub-
pixel 114 (or the secondary sub-pixel 116) in the central
display section 150 is 70, and that ten first transitional display
sections exist, the area of the primary sub-pixel 114 (or the
secondary sub-pixel 116) in each of the plurality of first

transitional display sections 1611~161x is 97, 94, . .., 73
from the inside out sequentially.
[0044] To prevent the display of the first display section 151

is obviously different from the display of the second display
section 152, the plurality of second transitional display sec-
tions 1621~162» are disposed between the first display sec-
tion 151 and the second display section 152 in order. The
width of the plurality of second transitional display sections
1621~162r is about 5 cm to 20 cm. Each of the plurality of
second transitional display sections 1621~162n is roughly
shaped as strips. The area of the secondary sub-pixel 116 in
each of the plurality of second transitional display sections
1621~162n is between the area of the secondary sub-pixel
116 in the first display section 151 and the area of the sec-
ondary sub-pixel 116 in the second display section 152. The
area of the primary sub-pixel 114 in each of the plurality of
second transitional display sections 1621~162# is between
the area of the primary sub-pixel 114 in the first display
section 151 and the area of the primary sub-pixel 114 in the
second display section 152. Besides, both of the area of the
secondary sub-pixel 116 and the area of the primary sub-pixel
114 in each of the plurality of second transitional display
sections 1621~162# decrease from one side of the first dis-
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play section 151 to one side of the second display section 152
proportionally. For example, provided that the area of the
primary sub-pixel 114 (or the secondary sub-pixel 116)in the
first display section 151 is 100, the area of the primary sub-
pixel 114 (or the secondary sub-pixel 116) in second display
section 152 is 70, and that ten first transitional display sec-
tions exist, the area of the primary sub-pixel 114 (or the
secondary sub-pixel 116) in each of the plurality of second
transitional display sections 1621~162% is 97,94, . .., 73
from one side of the first display section 151 to one side of the
second display section 152 sequentially.
[0045] Compared with the prior art, the LCD panel for the
curved screen comprises three display sections in the present
invention. The area of the sharing capacitance of each of the
display sections is used for adjusting the ratio of the charging
voltage on the primary sub-pixel to the charging voltage on
the sub-pixel. In this way, the dark region on the curved
screen, the color shift found by the users from a side view, and
the whiter color on both sides of the panel are effectively
improved.
[0046] While the present invention has been described in
connection with what is considered the most practical and
preferred embodiments, it is understood that this invention is
not limited to the disclosed embodiments but is intended to
cover various arrangenients made without departing from the
scope of the broadest interpretation of the appended claims.
What is claimed is:
1. A liquid crystal display (LCD) panel for a curved screen,
comprising a plurality of display sections, each of the plural-
ity of display sections comprising a plurality of pixel units,
each of the plurality of pixel units comprising a primary
sub-pixel, a secondary sub-pixel, a common electrode, and a
sharing capacitance sheet, the sharing capacitance sheet and
the common electrode forming a sharing capacitance, the
plurality of display sections comprising:
a central display section, located on a medial area of the
LCD panel;

a first display section; and

a second display section, the first display section located
between the second display section and the central dis-
play section;

wherein an area of the sharing capacitance of each of the

plurality of display sections is adjusted using the sharing
capacitance sheet so that a ratio of charging voltage on
the sub-pixel in the central display section to charging
voltage on the primary sub-pixel in the central display
section is between a ratio of charging voltage on the
sub-pixel in the first display section to charging voltage
on the primary sub-pixel in the first display section and
aratio of charging voltage on the sub-pixel in the second
display section to charging voltage on the primary sub-
pixel in the second display section.

2. The LCD panel as claimed in claim 1, wherein the ratio
of the charging voltage on the secondary sub-pixel in the
central display section to the charging voltage on the primary
sub-pixel in the central display section is 0.8, and in the
meanwhile, the ratio of the charging voltage on the secondary
sub-pixel in the first display section to the charging voltage on
the primary sub-pixel in the first display section is 0.9.

3. The LCD panel as claimed in claim 2, wherein the ratio
of the charging voltage on the secondary sub-pixel in the
central display section to the charging voltage on the primary
sub-pixel in the central display section is 0.8, and in the
meanwhile, the ratio of the charging voltage on the secondary
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sub-pixel in the second display section to the charging voltage
on the primary sub-pixel in the second display section is 0.7.

4. The LCD parel as claimed in claim 1, wherein the LCD
panel further comprises a black matrix layer, the black matrix
layer is used for adjusting the area of the primary sub-pixel in
each of the plurality of display sections and the area of the
secondary sub-pixel in each of the plurality of display sec-
tions so that the ratio of the area of the secondary sub-pixel in
the first display section to the area of the primary sub-pixel in
the first display section is equal to the ratio of the area of the
secondary sub-pixel in the central display section to the area
of the primary sub-pixel in the central display section, the
ratio of the area of the secondary sub-pixel in the second
display section to the area of the primary sub-pixel in the
second display section is larger than the ratio of the area of the
secondary sub-pixel in the first display section to the area of
the primary sub-pixel in the first display section, and that the
area of the primary sub-pixel in the central display section is
smaller than the area of the primary sub-pixel in the first
display section and is larger than the area of the primary
sub-pixel in the second display section.

5. The LCD panel as claimed in claim 1, wherein the first
display section is located at a section of the LCD panel, and
the section is bent at the largest angle.

6. The LCD panel as claimed in claim 1, wherein the first
display section is shaped as oval.

7. The LCD panel as claimed in claim 1, wherein the
plurality of display sections further comprise a plurality of
first transitional display sections, and the plurality of first
transitional display sections surround the first display section
sequentially, the ratio of the charging voltage on the second-
ary sub-pixel in each of the plurality of first transitional dis-
play sections to the charging voltage on the primary sub-pixel
in each of the plurality of first transitional display sections is
between the ratio of the charging voltage on the secondary
sub-pixel in the first display section to the charging voltage on
the primary sub-pixel in the first display section and the ratio
of the charging voltage on the primary sub-pixel in the central
display section to the charging voltage on the secondary sub-
pixel in the central display section, and the ratio of the charg-
ing voltage decreases from the inside out proportionally.

8. The LCD panel as claimed in claim 7, wherein the LCD
panel further comprises a black matrix layer, the black matrix
layer is used for adjusting the area of the primary sub-pixel in
each of the plurality of display sections and the area of the
secondary sub-pixel in each of the plurality of display sec-
tions, the area of the secondary sub-pixel in each of the
plurality of first transitional display sections is between the
area of the secondary sub-pixel in the first display section and
the area of the secondary sub-pixel in the central display
section, the area of the primary sub-pixel in each of the
plurality of first transitional display sections is between the
area of the primary sub-pixel in the first display section and
the area of the primary sub-pixel in the central display section,
and both of the area of the secondary sub-pixel and the area of
the primary sub-pixel in each of the plurality of first transi-
tional display sections decrease from the inside out propor-
tionally.

9. The LCD panel as claimed in claim 1, wherein the
plurality of display sections further comprise a plurality of
second transitional display sections, and the plurality of sec-
ond transitional display sections are disposed between the
first display section and the second display section, the ratio
of the charging voltage on the secondary sub-pixels in the
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plurality of second transitional display sections to the charg-
ing voltage on the primary sub-pixels in the plurality of sec-
ond transitional display sections is between the ratio of the
charging voltage on the secondary sub-pixels in the first dis-
play section to the charging voltage on the primary sub-pixels
in the first display section and the ratio of the charging voltage
on the secondary sub-pixels in the second display section to
the charging voltage on the primary sub-pixels in the second
display section, and the ratio of the charging voltage
decreases from one side of the first display section to one side
of the second display section proportionally.
10. The LCD panel as claimed in claim 9, wherein the
plurality of second transitional display sections are shaped as
strips.
11. A liquid crystal display (LCD) panel for a curved
screen, comprising a plurality of display sections, each ofthe
plurality of display sections comprising a plurality of pixel
units, each ofthe plurality of pixel units comprising a primary
sub-pixel, a secondary sub-pixel, a common electrode, and a
sharing capacitance sheet, the sharing capacitance sheet and
the common electrode forming a sharing capacitance, the
plurality of display sections comprising:
a central display section, located on a medial area of the
LCD panel,

a first display section; and

a second display section, the first display section located
between the second display section and the central dis-
play section;

wherein an area of the sharing capacitance of each of the

plurality of display sections is adjusted using the sharing
capacitance sheet so that a ratio of the charging voltage
on the secondary sub-pixel in the central display section
to the charging voltage on the primary sub-pixel in the
central display section is 0.8, a ratio of the charging
voltage on the secondary sub-pixel in the first display
section to the charging voltage on the primary sub-pixel
in the first display section is 0.9, and a ratio of the
charging voltage on the secondary sub-pixel in the sec-
ond display section to the charging voltage on the pri-
mary sub-pixel in the second display section is 0.7.

12. The LCD panel as claimed in claim 11, wherein the
LCD panel further comprises a black matrix layer, the black
matrix layer is used for adjusting the area of the primary
sub-pixel in each of the plurality of display sections and the
area of the secondary sub-pixel in each of the plurality of
display sections so that the ratio of the area of the secondary
sub-pixel in the first display section to the area of the primary
sub-pixel in the first display section is equal to the ratio of the
area of the secondary sub-pixel in the central display section
to the area of the primary sub-pixel in the central display
section, the ratio of the area of the secondary sub-pixel in the
second display section to the area of the primary sub-pixel in
the second display section is larger than the ratio of the area of
the secondary sub-pixel in the first display section to the area
of the primary sub-pixel in the first display section, and that
the area of the primary sub-pixel in the central display section
is smaller than the area of the primary sub-pixel in the first
display section and is larger than the area of the primary
sub-pixel in the second display section.

13.The LCD panel as claimed in claim 11, wherein the first
display section is located at a section of the LCD panel, and
the section is bent at the largest angle.

14.The LCD panel as claimed in claim 11, wherein the first
display section is shaped as oval.
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15. The LCD panel as claimed in claim 11, wherein the
plurality of display sections further comprise a plurality of
first transitional display sections, and the plurality of first
transitional display sections surround the first display section
sequentially, the ratio of the charging voltage on the second-
ary sub-pixel in each of the plurality of first transitional dis-
play sections to the charging voltage on the primary sub-pixel
in each of the plurality of first transitional display sections is
between the ratio of the charging voltage on the secondary
sub-pixel in the first display section to the charging voltage on
the primary sub-pixel in the first display section and the ratio
of the charging voltage on the primary sub-pixel in the central
display section to the charging voltage on the secondary sub-
pixel in the central display section, and the ratio of the charg-
ing voltage decreases from the inside out proportionally.

16. The LCD panel as claimed in claim 15, wherein the
LCD panel further comprises a black matrix layer, the black
matrix layer is used for adjusting the area of the primary
sub-pixel in each of the plurality of display sections and the
area of the secondary sub-pixel in each of the plurality of
display sections, the area of the secondary sub-pixel in each of
the plurality of first transitional display sections is between
the area of the secondary sub-pixel in the first display section
and the area of the secondary sub-pixel in the central display
section, the area of the primary sub-pixel in each of the
plurality of first transitional display sections is between the
area of the primary sub-pixel in the first display section and
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the area of the primary sub-pixel in the central display section,
and both of the area of the secondary sub-pixel and the area of
the primary sub-pixel in each of the plurality of first transi-
tional display sections decrease from the inside out propor-
tionally.

17. The LCD panel as claimed in claim 11, wherein the
plurality of display sections further comprise a plurality of
second transitional display sections, and the plurality of sec-
ond transitional display sections are disposed between the
first display section and the second display section, the ratio
of the charging voltage on the secondary sub-pixels in the
plurality of second transitional display sections to the charg-
ing voltage on the primary sub-pixels in the plurality of sec-
ond transitional display sections is between the ratio of the
charging voltage on the secondary sub-pixels in the first dis-
play section to the charging voltage on the primary sub-pixels
in the first display section and the ratio of the charging voltage
on the secondary sub-pixels in the second display section to
the charging voltage on the primary sub-pixels in the second
display section, and the ratio of the charging voltage
decreases from one side of the first display section to one side
of the second display section proportionally.

18. The LCD panel as claimed in claim 17, wherein the
plurality of second transitional display sections are shaped as
strips.
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