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A liquid crystal display panel is provided. The liquid crystal
display panel includes a plurality of pixel units, a first com-
mon voltage region and a second common voltage region.
The pixel units include a first group of pixel units and a second
group of pixel units arranged in rows and columns. The first
common voltage region carries a first alternating current
thereon and is electrically connected to the first group of pixel
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LIQUID CRYSTAL DISPLAY PANEL

RELATED APPLICATIONS

[0001] This application claims priority to Taiwan Patent
Application Serial Number 96139765, filed Oct. 23, 2007,
which is herein incorporated by reference in its entirety.

BACKGROUND
[0002] 1. Field of Invention
[0003] The present invention relates to a liquid crystal dis-

play panel. More particularly, the present invention relates to
a liquid crystal display panel with two common voltages.
[0004] 2. Description of Related Art

[0005] The conventional liquid crystal display panel has an
array structure of pixel units. FIG. 1 shows a top view of a
conventional liquid crystal display panel. The conventional
liquid crystal display panel 100 comprises a plurality of gate
lines 102 and signal lines 104 that intersect to define a plu-
rality of pixel units 106. The conventional liquid crystal dis-
play panel 100 further comprises a common voltage region
108 to provide direct current (DC) voltage or alternating
current (AC) voltage to every pixel unit. The pixel units of the
conventional liquid crystal display panel 100 have different
inversion modes, such as row inversion, column inversion,
and dot inversion. When the common voltage is a DC voltage,
the source driver needs a high voltage process to satisfy the
swing that the signal voltage adds on the common voltage.
For example, FIG. 1A is a diagram illustrating the signal
voltage that uses the common voltage as the DC voltage
reference. When the common voltage Vcom is 5V, the data
signal Data takes Vcom1 as a reference to swing up and down
for 5V. Thus, the source driver should have at least a driving
ability of 10V. This high voltage process will raise the price of
the chip and cause higher temperatures and greater power
dissipation of the source driver.

[0006] Furthermore, if the common voltage is an AC volt-
age, the inversion can be accomplished by smaller voltage
swing in row inversion. For example, FIG. 1B shows signal
voltage that uses the common voltage as the AC voltage
reference. Take the X-th column of the pixel units as an
example, the polarity of the common voltage and the signal
voltage are opposite in the N-th frame. Thus, it only takes 5V
of the range of swing to accomplish inversion. For example,
when the common voltage is 0V in the (N+1)-th frame, the
data signal can be 5V and thus the substantial voltage on the
pixel capacitance is 5V. When the common voltage is 5V in
the N-th frame, the data signal only takes 0V to make the
substantial voltage on the pixel capacitance be =5V. Thus, the
AC voltage can take only 5V to accomplish the inversion of
the panel pixels.

[0007] Nevertheless, using the single common voltage
region can only provide all the pixel units the same AC volt-
age. That is, it is only suitable for row inversion. If column
inversion or dot inversion is adopted, the range of the driving
voltage cannot be reduced. As shown in FIG. 1C, two signals
with opposite polarity are input into the signal line in column
inversion or dot inversion. Thus, the range of the driving
voltage of the X-th column of the pixel units can be reduced
by an AC voltage (e.g. 5V), but the signal of the pixel units of
the neighboring (X+1)-th column has opposite polarity
against the signal of the pixel units of X-th column. The
common voltage does not reduce the range of the voltage. On
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the contrary, it increases the range of the voltage (e.g. the
range of 15V between 10 v and -5V).

[0008] From the description above, it should be realized
that using a single common voltage region cannot reduce the
range of'the driving voltage in column inversion or dot inver-
sion.

SUMMARY

[0009] The present invention provides a liquid crystal dis-
play panel that does not increase the range of the output
voltage of the source driver in column inversion or dot inver-
sion. The liquid crystal display panel comprises a plurality of
pixel units, a first common voltage region and a second com-
mon voltage region. The plurality of pixel unit comprise a first
group of pixel units and a second group of pixel units and are
arranged in an array structure. The first common voltage
carries a first AC voltage thereon and is electrically connected
to the first group of pixel units. The second common voltage
carries a second AC voltage thereon and is electrically con-
nected to the second group of pixel units.

[0010] According to an embodiment of the present inven-
tion, two common voltage regions are used to apply two
common voltages with opposite polarity to the corresponding
pixel units. The two common voltages with opposite polarity
are input to the first and the second group of pixel units so as
to avoid the increase of the range of the driving voltage.
[0011] Itisto be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Theinvention can be more fully understood by read-
ing the following detailed description of the embodiment,
with reference made to the accompanying drawings where:

[0013] FIG. 11is a top view of a conventional liquid crystal
display panel;
[0014] FIG. 1A is a diagram of the signal voltage that uses

the common voltage as the DC voltage reference;

[0015] FIG. 1B is a diagram of the signal voltage that uses
the common voltage as the AC voltage reference;

[0016] FIG. 1C is a diagram of the driving voltage of the X
column of the pixel units;

[0017] FIGS. 2A and 2B are top views of one embodiment
of the present invention; and

[0018] FIGS.3A and 3B are diagrams of the common volt-
age and signal of one embodiment of the present invention.

DETAILED DESCRIPTION

[0019] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numerals are used in the drawings and the
description to refer to the same or like parts.

[0020] FIGS. 2A and 2B are two top views of an embodi-
ment of the present invention. A liquid crystal display panel
200 comprises a plurality of pixel units 202, a first common
voltage region 204, and a second common voltage region 206.
As depicted in FIG. 2A, the pixel units 202 comprise a first
group of pixel units 202A and a second group of pixel units
202B and are arranged in array structure. As depicted in FIG.
2B, the first common voltage region 204 on the pixel units 202
carries a first AC voltage (Vecom1) thereon and is electrically
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connected to the first group of pixel units 202A. The second
common voltage region 206 carries a second AC voltage
(Vcom?2) thereon and is electrically connected to the second
group of pixel units 202B.

[0021] In the present embodiment, the first group of pixel
units 202A and the second group of pixel units 202B can be
arranged in an interlaced manner, i.e. the pixels on the four
neighboring sides of each pixel unit of the first group of pixel
units 202A belong to the second group of pixel units 202B.
Thus, the pixels in the same group are not next to each other.
Furthermore, first common electrodes 203A of the capaci-
tance f the first group of the pixel units 202A are electrically
connected to a first conducting material, and second common
electrodes 203B of the capacitance of a second group of pixel
units are electrically connected to a second conducting mate-
rial.

[0022] The first common voltage region 204 can be electri-
cally connected to the capacitance common electrodes of the
first group of the pixel units 202A through a first conducting
material 204 A. For example, the first common voltage region
204 is a conducting glass and the first conducting material
204A is a metal conducting wire. When the first conducting
material 204A carries the voltage Vecom1 thereon, the first
common voltage region 204 will carry Vcom1 as well. As a
result, the first group of pixel units uses Vcoml as the com-
mon voltage. Similarly, the second common voltage region
206 can be electrically connected to the capacitance common
electrode of the second group of the pixel units 202B through
a second conducting material 206A. The second common
voltage region 206 is a conducting glass and the second
conducting material 204B is a metal conducting wire. When
the second conducting material 206A carries the voltage
Veom?2, the second common voltage region 206 will carry
Veom?2 as well, and the second group of pixel units uses
Veom2 as the common voltage. The first and the second
common voltage regions 204 and 206 are electrically con-
nected to the corresponding first conducting material 204A
and the second conducting material 206A through transfer
pads 208a, 2085, 208c, 2084, 208¢, 208/, and 208g, for
example.

[0023] Furthermore, the first common voltage region 204
and the second voltage region 206 can be placed on different
metal layers of the liquid crystal display panel and may be
electrically isolated. The first common voltage region 204 and
the second voltage region 206 can be arranged in an interlaced
manner on the corresponding first group of pixel units 202A
and the corresponding second group of pixel units 202B.
[0024] Thearrangement of the first common voltage region
204, the second voltage region 206, the first group of pixel
units 202A and the second group of pixel units 202B can also
be set according to column inversion or row inversion. For
example, the first group of pixel units 202A can comprise the
odd columns of pixel units 202 and the second group of pixel
units 202B can comprise the even columns of pixel units 202,
1.e. the first capacitance common electrode 203 A of every one
of the two neighboring column (row) of the pixel units is
electrically connect to the first conducting material and the
second capacitance common electrode 203B of the other
column (row) of the pixel unit is electrically connect to the
second conducting material.

[0025] FIGS. 3A and 3B collectively show a diagram of a
common voltage and the data signal of an embodiment of the
present invention. Take the X-th column of pixel units and the
neighboring (X+1)-th column of pixel units as an example,
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Vcoml can be a positive voltage (e.g. 5V) and Vcom?2 can be
anegative voltage (e.g. a 0 v ora voltage under 0 v) in the N-th
frame. In the other embodiment, Vcom1 and Vcom2 can also
be negative voltage and positive voltage, respectively. The
signal Datal and Data2 with opposite polarity can be alter-
nately transferred to the signal line connected by the transfer
pad 208a, 208¢, 208¢, 208g and 2085, 2084, and 208f. Spe-
cifically, Datal can be transferred to the first group of pixel
units 202A, and Data2 can be transferred to the second group
of pixel units 202B. The polarity of Vcoml1 and Datal of the
pixel units ofthe X-th column of the N-th frame are different,
and thus the range of the voltage can be reduced (e.g. when
Datal with the swing during 0 to -5V are on Veom1, Datal
actually swings between 0 to 5V). The polarity of Vcom2 and
Data2 of the pixel units of the (X+1)-th column of the N-th
frame are different, and thus the range of the voltage swing
can be kept between 0 to 5V.

[0026] The polarity of Vcom1 and Veom?2 and the polarity
of Datal and Data2 are inverted in the (N+1)-th frame. Thus,
the inversion can be accomplished with a smaller range of
voltage. When two AC voltages (Vcom1 and Vcom?2) with
opposite polarity are connected to the corresponding pixel
units, the inversion can be accomplished with a smaller range
of voltage. The use of the source driver used in higher range
of voltage can be avoided to lower the cost of production and
the temperature of the chip in operation.

[0027] Theliquid crystal display panel of the present inven-
tion can be adopted in a liquid crystal display. The liquid
crystal display comprises the liquid crystal display panel
described above, and a common voltage driver used to pro-
vide a first AC voltage and a second AC voltage respectively.
[0028] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims.

What is claimed is:

1. A liquid crystal display panel comprising:

a plurality of pixel units arranged in an array structure
comprising a first group of pixel units and a second
group of pixel units;

a first common voltage region with a first alternating cur-
rent voltage electrically connected to the first group of
pixel units; and

a second common voltage region with a second alternating
current voltage electrically connected to the second
group of pixel units.

2. The liquid crystal display panel of claim 1, wherein the
first common voltage region is electrically connected to a first
conducting material, and the second common voltage region
is electrically connected to a second conducting material.

3. The liquid crystal display panel of claim 2, further com-
prising a transfer pad, wherein the first and second common
voltage regions are electrically connected to the first and the
second conducting material through the transfer pad.

4. The liquid crystal display panel of claim 2, wherein the
first common voltage region and the second common voltage
region are electrically isolated.

5. The liquid crystal display panel of claim 3, wherein the
first conducting material and the second conducting material
are arranged on the pixel units in an interlaced manner, and
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the corresponding first and the second common voltage
regions are connected to the pixel units.

6. The liquid crystal display panel of claim 2, wherein the
first and second common voltage regions comprise conduct-
ing glass.

7. The liquid crystal display panel of claim 1, wherein a
first capacitance common electrode of one of the every two
neighboring pixel units is electrically connected to the first
conducting material, and a second lo capacitance common
electrode of the other pixel unitis electrically connected to the
second conducting material.

8. The liquid crystal display panel of claim 1, wherein a
first capacitance common electrode of every one of the two
neighboring column of the pixel units is electrically connect
to the first conducting material, and a second capacitance
common electrode of the other column of the pixel unit is
electrically connected to the second conducting material.

9. The liquid crystal display panel of claim 1, wherein a
first capacitance common electrode of every one of the two
neighboring row of the pixel units is electrically connect to
the first conducting material, and a second capacitance com-
mon electrode of the other row of the pixel unit is electrically
connected to the second conducting material.

10. A liquid crystal display comprising:

a liquid crystal display panel comprising:

a plurality of pixel units arranged in an array structure
comprising a first group of pixel units and a second
group of pixel units;

a first common voltage region with a first alternating
current voltage electrically connected to the first
group of pixel units; and

asecond common voltage region with a second alternat-
ing current voltage electrically connected to the sec-
ond group of pixel units; and

aplurality of common voltage driver for providing the first

alternating current voltage and the second alternating

current voltage.
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11. The liquid crystal display of claim 9, wherein the first
common voltage region is electrically connected to a first
conducting material, and the second common voltage region
is electrically connected to a second conducting material.

12. The liquid crystal display of claim 10, further compris-
ing a transfer pad, wherein the first and second common
voltage regions are electrically connected to the first and the
second conducting material through the transfer pad.

13. The liquid crystal display of claim 10, wherein the first
common voltage region and the second common voltage
region are electrically isolated.

14. The liquid crystal display panel of claim 11, wherein
the first conducting material and the second conducting mate-
rial are arranged on the pixel units in an interlaced manner,
and the corresponding first and the second common voltage
regions are connected to the pixel units.

15. The liquid crystal display panel of claim 10, wherein
the first and second common voltage regions comprise con-
ducting glass.

16. The liquid crystal display panel of claim 9, wherein a
first capacitance common electrode of every one of the two
neighboring pixel units is electrically connected to the first
conducting material and a second capacitance common elec-
trode of the other pixel unit is electrically connected to the
second conducting material.

17. The liquid crystal display panel of claim 9, wherein a
first capacitance common electrode of every one of the two
neighboring column of the pixel units is electrically connect
to the first conducting material and a second capacitance
common electrode of the other column of the pixel unit is
electrically connected to the second conducting material.

18. The liquid crystal display panel of claim 9, wherein a
first capacitance common electrode of every one of the two
neighboring row of the pixel units is electrically connected to
the first conducting material and a second capacitance com-
mon electrode of the other row of the pixel unit is electrically
connected to the second conducting material.
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