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(57) ABSTRACT

The present invention relates a liquid crystal display device
which can minimize resistance of a common line. The liquid
crystal display device includes a plurality of data lines and a
plurality of common lines arranged alternately, a plurality of
gate lines arranged to cross the data lines and the common
lines, a pixel electrode formed at every pixel region defined as
aregion is surrounded by the data line, the common line and
the gate line, and at least one auxiliary electrode unit over-
lapped with a portion of each of the pixel electrodes adjacent
to the common line, wherein the auxiliary electrode unit is
connected to the common electrode line electrically.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of the Patent Korean
Application No. 10-2008-0115189 filed on Nov. 19, 2008,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

The present invention relates to liquid crystal display
devices, and more particularly, to a liquid crystal display
device which can minimize resistance of a common line.

2. Discussion of the Related Art

The liquid crystal display device controls light transmis-
sivities of liquid crystal cells for displaying an image. Having
aswitching device formed at every pixel cell, the liquid crys-
tal display device of an active matrix type is favorable for
displaying a motion picture. As the switching device, a thin
film transistor (TFT) is used, mostly.

The liquid crystal display device is provided with a plural-
ity of gate lines and a plurality of data lines crossing to each
other, and a pixel cell formed at every pixel region defined by
the plurality of gate lines and data lines.

Each pixel cell is provided with a storage capacitor for
maintaining a data signal applied thereto for one frame period
securely. The storage capacitor uses a portion of the common
line which transmits a common voltage as an upper or a lower
electrode. Accordingly, reducing resistance of the common
line is important.

SUMMARY OF THE DISCLOSURE

Accordingly, the present invention is directed to a liquid
crystal display device.

An object of the present invention is to provide a liquid
crystal display device which can minimize resistance of a
common line.

Additional advantages, objects, and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a liquid crystal display device
includes a plurality of data lines and a plurality of common
lines arranged alternately, a plurality of gate lines arranged to
cross the data lines and the common lines, a pixel electrode
formed at every pixel region defined as a region is surrounded
by the dataline, the common line and the gate line, and at least
one auxiliary electrode unit overlapped with a portion of each
of the pixel electrodes adjacent to the common line, wherein
the auxiliary electrode unit is connected to the common elec-
trode line electrically.

The auxiliary electrode unit includes a first auxiliary line
positioned on one side of the common line overlapped with a
portion of the pixel electrode positioned on one side of the
common line, and a second auxiliary line positioned on the
other side of the common line overlapped with a portion of the
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2

pixel electrode positioned on the other side of the common
line, wherein the first auxiliary line has one side end con-
nected to the second auxiliary line at one side end thereof.

The liquid crystal display device further includes a first
joining unit connected between one side ends of the first and
second auxiliary lines and the common line at one side
thereof.

The first auxiliary line has the other end connected to the
other end of the second auxiliary line.

The liquid crystal display device further includes a second
joining unit connected between the other side ends of the first
and second auxiliary lines and the common line at the other
side thereof.

The common line is formed of a material identical to the
data line, the first and second auxiliary lines are formed of a
material identical to the gate line, and the first joining unit and
the second joining unit are formed of a material identical to
the pixel electrode.

The liquid crystal display device further includes an aux-
iliary common line overlapped with a portion of a pixel elec-
trode positioned close to the data line, and an auxiliary joining
unit in the middle of the pixel electrode for connecting the
auxiliary common line to the auxiliary electrode unit electri-
cally, wherein the auxiliary common line, the auxiliary elec-
trode unit, and the auxiliary joining unit are formed as one
unit.

The auxiliary common line, the auxiliary electrode unit,
and the auxiliary joining unit are formed of a material iden-
tical to the gate line.

The gate lines include a first gate line positioned over a row
of pixels including a horizontal line of pixels arranged on a
horizontal line, and a second gate line positioned under the
row of pixels.

Of the pixel cells arranged on a horizontal line, odd num-
bered pixel cells are connected to the first gate lines and even
numbered pixel cells are connected to the second gate line.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the disclosure and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

FIG. 1 illustrates a diagram of a liquid crystal display
device in accordance with a preferred embodiment of the
present invention.

FIG. 2 illustrates a diagram for describing a structure of an
auxiliary electrode unit in accordance with a first preferred
embodiment of the present invention.

FIG. 3 illustrates a diagram showing a shape of the auxil-
iary electrode unit in FIG. 2.

FIG. 4 illustrates a section across a line I-] in FIG. 2.

FIG. 5 illustrates a diagram for describing a structure of an
auxiliary electrode unitin accordance with a second preferred
embodiment of the present invention.

FIG. 6 illustrates a diagram showing a shape of the auxil-
iary electrode unit in FIG. 5.

FIG. 7 illustrates a diagram for describing a structure of an
auxiliary electrode unit in accordance with a third preferred
embodiment of the present invention.
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FIG. 8 illustrates a diagram showing a shape of the auxil-
iary electrode unit in FIG. 7.

FIG. 9 illustrates a diagram for describing a structure of an
auxiliary electrode unit in accordance with a fourth preferred
embodiment of the present invention.

FIG. 10 illustrates a diagram showing a shape of the aux-
iliary electrode unit in F1G. 9.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Reference will now be made in detail to the specific
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 1 illustrates a diagram of a liquid crystal display
device in accordance with a preferred embodiment of the
present invention.

Referring to FIG. 1, the liquid crystal display device
includes a liquid crystal panel 100 having a plurality of pixel
cells, a gate driver GD for driving gate lines, and common
lines of the liquid crystal panel 100, and a data driver DD for
driving data lines of the liquid crystal panel 100.

The data lines DL1~DLn and the common lines CL1~CLm
are arranged parallel to each other, alternately. The gate lines
are arranged to cross the data lines DL.1~DLn and the com-
mon lines CL1~CLm.

The gate lines include a plurality of first and second gate
lines GL1, GL2 arranged alternately. The first gate lines GL.1
are positioned over horizontal lines HL1~HLk respectively,
and the second gate lines G1.2 are positioned under the hori-
zontal lines HL1~HLk respectively.

A region surrounded by the first gate line GL1, the second
gate line GL.2, the data line, and the common line are a pixel
region having the pixel cell PXL formed thereon.

The pixel cell PXL includes a red pixel cell for displaying
ared image, a green pixel cell for displaying a green image,
and a blue pixel cell for displaying a blue image. Of the
plurality of pixel cells PXL arranged along a horizontal line,
odd numbered pixel cells are connected to the first gate line
GL1, and even numbered pixel cells are connected to the
second gate line GL.2.

Two pixel cells PXL on opposite sides of one data line are
connected to the one data line in common.

Under a common line, there is at least one auxiliary elec-
trode unit overlapped with a portion each of the pixel elec-
trodes adjacent to the common line in a state the auxiliary
electrode unit is connected to the common line. The auxiliary
electrode unit will be described in detail.

FIG. 2 illustrates a diagram for describing a structure of an
auxiliary electrode unit (AEU) in accordance with a first
preferred embodiment of the present invention, FIG. 3 illus-
trates a diagram showing a shape of the auxiliary electrode
unit in FIG. 2, and FIG. 4 illustrates a section across a line I-I
in FIG. 2.

Referring to FIG. 2, the pixel cell PXL includes the thin
film transistor TFT and the pixel electrode. The thin film
transistor TFT is turned on in response to a gate signal from
the first or second gate line GL1 or GL.2, and, when turned on,
supplies a data signal to the pixel electrode PEq from the data
line DLi. A liquid crystal layer (not shown) is formed between
the pixel electrode PEq and the common electrode (now
shown) positioned opposite to the pixel electrode PEq, so that
transmissivity of the liquid crystal layer varies with supply of
the data signal to the pixel electrode PEq for displaying an
image.
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Referring to FIGS. 2~4, the auxiliary electrode unit AEU in
accordance with a first preferred embodiment of the present
invention includes a first auxiliary line AL1 and a second
auxiliary line AL2.

The first auxiliary line AL1 is positioned on one side of the
common line CLi overlapped with a portion of the pixel
electrode PEq positioned on one side of the common line CLi.
The second auxiliary line AL2 is positioned on the other side
of the common line CLi overlapped with a portion of the pixel
electrode PEq+1 positioned on the other side of the common
line CLi. The first auxiliary line AL1 has one side end con-
nected to the second auxiliary line AL2 at one side end
thereof. In the meantime, there is a first joining unit JU1
which connects the one side ends of the first and second
auxiliary lines All and AL2 and one side of the common line
CLi to one another, electrically. As the first joining unit JU1
connects the first and second auxiliary lines All and AL2 to
the common line CLi, a common voltage is supplied to the
first and second auxiliary lines All and AL2 from the com-
mon line CLi.

For an example, referring to FIGS. 2~4, the first auxiliary
line AL1 on one side of each of the common line CLi has an
edge overlapped with the pixel electrode PEq at an edge
thereof. Formed at a portion OL1 having the first auxiliary
line AL1 and the pixel electrode PEq overlapped therewith,
there s a first storage capacitor Cstl. The first auxiliary line
ALL at the first storage capacitor Cstl serves as a lower
electrode of the capacitor, the pixel electrode PEq at the first
storage capacitor Cstl serves as an upper electrode of the
capacitor, and a gate insulating film GI and a protective film
PS between the upper electrode and the lower electrode serve
as dielectrics of the capacitor.

Similar to this, a second auxiliary line AL2 on the other
side of each of the common lines CLi has an edge overlapped
with an edge of the pixel electrode PEq+1. Formed at a
portion OL2 having the second auxiliary line ALL2 and the
pixel electrode PEq+1 overlapped therewith, there is a second
storage capacitor Cst2. The second auxiliary line AL2 at the
second storage capacitor Cst2 serves as a lower electrode of
the capacitor, the pixel electrode PEq+1 at the second storage
capacitor Cst2 serves as an upper electrode of the capacitor,
and the gate insulating film GI and the protective film PS
between the upper electrode and the lower electrode serve as
dielectrics of the capacitor.

Hatched portions in FIGS. 2 and 3 are the portions OL1 and
OL2 having the auxiliary electrode unit AEU and the pixel
electrodes PEq overlapped therewith respectively, to form the
first and second storage capacitors Cstl and Cst2 respec-
tively.

Referring to FIG. 4, there is a first contact hole CH1 having
aportion of the first auxiliary line AL1 exposed therethrough,
and there is a second contact hole CH2 having a portion of the
second auxiliary line AL2 exposed therethrough. The first and
second contact holes CH1 and CH2 are formed by removing
portions of the protective film PS and the gate insulating film
G1, respectively. There is a third contact hole CH3 having a
portion of one side of the common line CLi exposed there-
through. The first joining unit JU1 connects the first, second
auxiliary lines AL1 and AL2 and the common line CLi with
the first to third contact holes CH1, CH2, and CH3. An unex-
plained reference symbol SUB denotes a lower substrate of
the liquid crystal display panel 100.

In the meantime, if the lower substrate is fabricated by a
four mask process, there are a semiconductor layer and an
ohmic layer formed between the auxiliary electrode unit AEU
and the gate insulating film GI formed, additionally.
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The common line CLi is formed of a material identical to
the data line DL, the first and second auxiliary lines AL1 and
AL 2 are formed of a material identical to the gate line, and the
first joining unit JU1 is formed of a material identical to the
pixel electrode PEq.

FIG. 5 illustrates a diagram for describing a structure of an
auxiliary electrode unit in accordance with a second preferred
embodiment of the present invention, and FIG. 6 illustrates a
diagram showing a shape of the auxiliary electrode unit in
FIG. 5.

Referring to FIGS. 5 and 6, the an auxiliary electrode unit
AEU in accordance with a second preferred embodiment of
the present invention is almost identical to the auxiliary elec-
trode unit AEU in accordance with the first preferred embodi-
ment of the present invention, except that the otherends of the
first auxiliary line AL1 and the second auxiliary line AL2 are
connected to each other. There is a second joining unit JU2
which connects the other ends of the first and second auxiliary
lines AL1 and A2 and the other side of the common line CLi
to one another, electrically. The connection between the other
ends of the first and second auxiliary lines A1 and AL2 and
the second joining unit JU2 has a structure identical to one
shown in FIG. 4.

The common line CLi is formed of a material identical to
the data line DI, the first and second auxiliary lines AL1 and
AL 2 are formed of a material identical to the gate line, and the
first and second joining units JU1 and JU2 are formed of a
material identical to the pixel electrode PEq.

Hatched portions in FIGS. 5 and 6 are the portions having
the auxiliary electrode unit AEU and the pixel electrodes PEq
overlapped therewith respectively, to form the first and sec-
ond storage capacitors, respectively.

FIG. 7 illustrates a diagram for describing a structure of an
auxiliary electrode unit AEU in accordance with a third pre-
ferred embodiment of the present invention, and FIG. 8 illus-
trates a diagram showing a shape of the auxiliary electrode
unit AEU in FIG. 7.

Referring to FIGS. 7 and 8, the auxiliary electrode unit
AEU is rectangular. The auxiliary electrode unit AEU has one
end connected to one side of the common line CLi with a first
joining unit JUT electrically, and the other end connected to
the other side of the common line CLi with a second joining
unit JU1 electrically.

The common line CLi is formed of a material identical to
the data line DL, the auxiliary electrode unit AEU is formed
of a material identical to the gate line, and the first and second
joining units JU1 and JU2 are formed of a material identical
to the pixel electrode PEq.

Hatched portions in FIGS. 7 and 8 are portions having the
auxiliary electrode unit AEU and the pixel electrodes PEq
overlapped therewith respectively, to form storage capacitors
respectively.

FIG. 9 illustrates a diagram for describing a structure of an
auxiliary electrode unit AEU in accordance with a fourth
preferred embodiment of the present invention, and FI1G. 10
illustrates a diagram showing a shape of the auxiliary elec-
trode unit AEU in FIG. 9.

Referring to FIGS. 9 and 10, the liquid crystal display
device includes an auxiliary common line 901 overlapped
with a portion of a pixel electrode PEq positioned close to the
data line DL1, and an auxiliary joining unit 902 in the middle
of the pixel electrode PEq for connecting the auxiliary com-
mon line 901 to the auxiliary electrode unit AEU electrically,
additionally.

The auxiliary common line 901, the auxiliary electrode
unit AEU, and the auxiliary joining unit 902 are formed as one
unit. In the meantime, the auxiliary common line 901, the
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6

auxiliary electrode unit AEU, and the auxiliary joining unit
902 are formed of a material identical to the gate line.

Hatched portions in FIGS. 9 and 10 are portions having the
auxiliary electrode unit AEU (or the auxiliary common line
901 or the common joining unit 902) and the pixel electrodes
PEq overlapped therewith respectively, to form storage
capacitors, respectively.

An unexplained reference numeral 903 denotes a joining
unit connected between auxiliary common lines of adjacent
pixels. The joining unit 903 is also formed of a material
identical to the gate line.

Thus, by forming a common line CLi between pixel cells
PXL having no data line positioned thereto for forming a
storage capacitor, the present invention can prevent aperture
from reducing, and by forming an auxiliary electrode unit
AEU of a material identical to a gate line and connecting the
auxiliary electrode unit AEU to acommon line CLi, to reduce
resistance of the common line CLi, the present invention can
prevent distortion of the common voltage at the common line
CLi.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a plurality of data lines and a plurality of common lines
arranged alternately;

a plurality of gate lines arranged to cross the data lines and
the common lines;

a pixel electrode formed at every pixel region defined as a
region is surrounded by the data line, the common line
and the gate line; and

at least one auxiliary electrode unit overlapped with a
portion of each of the pixel electrodes adjacent to the
common line, wherein the auxiliary electrode unit is
connected to the common line electrically;

wherein the auxiliary electrode unit includes:

a first auxiliary line positioned on one side of the common
line overlapped with a portion of the pixel electrode
positioned on one side of the common line, and

a second auxiliary line positioned on the other side of the
common line overlapped with a portion of the pixel
electrode positioned on the other side of the common
line,

wherein the first auxiliary line has one side end connected
to the second auxiliary line at one side end thereof.

2. The liquid crystal display device as claimed in claim 1,
further comprising a first joining unit connected between one
side ends of the first and second auxiliary lines and the com-
mon line at one side thereof.

3. The liquid crystal display device as claimed in claim 1,
wherein the first auxiliary line has the other end connected to
the other end of the second auxiliary line.

4. The liquid crystal display device as claimed in claim 3,
further comprising a second joining unit connected between
the other side ends of the first and second auxiliary lines and
the common line at the other side thereof.

5. The liquid crystal display device as claimed in claim 4,
wherein the common line is formed of a material identical to
the data line,

the first and second auxiliary lines are formed of a material
identical to the gate line, and
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the first joining unit and the second joining unit are formed

of a material identical to the pixel electrode.

6. The liquid crystal display device as claimed in claim 1,
further comprising:

an auxiliary common line overlapped with a portion of a

pixel electrode positioned close to the data line; and

an auxiliary joining unit connecting the auxiliary common

line to the auxiliary electrode unit electrically,

wherein the auxiliary common line, the auxiliary electrode

unit, and the auxiliary joining unit are formed as one
unit.

7. The liquid crystal display device as claimed in claim 6,
wherein the auxiliary common line, the auxiliary electrode
unit, and the auxiliary joining unit are formed of a material
identical to the gate line.

8

8. The liquid crystal display device as claimed in claim 1,
wherein the gate lines include;

a first gate line positioned over a row of pixels including a
horizontal line of pixels arranged on a horizontal line;
and

a second gate line positioned under the row of pixels.

9. The liquid crystal display device as claimed in claim 8,
wherein, of the pixel cells arranged on a horizontal line, odd

10 humbered pixel cells are connected to the first gate line and

even numbered pixel cells are connected to the second gate
line.
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