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FIG. 1 (Related Art)
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LIQUID CRYSTAL DISPLAY DEVICE

RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
119 to Korean Patent Application No. 10-2007-120233, filed
on Nov. 23, 2007, which is hereby incorporated by reference
in its entirety.

BACKGROUND

[0002] 1. Field of the Disclosure

[0003] This disclosure relates to a liquid crystal display
device, and more particularly to a liquid crystal display device
adapted to ensure the quality of picture and to reduce its
manufacturing costs.

[0004] 2. Description of the Related Art

[0005] Nowadays, liquid crystal display (LCD) devices
have been highlighted as one of the next-generation high-tech
display devices, because of their features such as lower con-
sumption power, superior portability, techno-intensiveness,
high added value, etc. The LCD devices are display devices
employing the optical anisotropy of liquid crystal. Such LCD
devices apply an electric field to the liquid crystal to control
light transmittance of the liquid crystal, thereby displaying a
variety of pictures (or images).

[0006] FIG. 1 is a schematic block diagram showing an
LCD device of related art. Referring to FIG. 1, the LCD
device includes a liquid crystal panel 10 displaying pictures,
gate driver 20 applying scan signals to the liquid crystal panel
10, and a data driver 30 applying pixel voltages to the liquid
crystal panel 10.

[0007] Theliquid crystal panel 10 includes first and second
substrates (not shown), and a liquid crystal layer (not shown)
interposed between the first and second substrates. One of the
first and second substrates (hereinafter, first substrate)
includes plural pixels P on each region defined by crossing
plural gate lines 21 and plural data lines 31. The gate lines 21
are electrically connected to the gate driver 20. The data lines
31 are electrically connected to the data driver 30.

[0008] The gate driver 20 sequentially outputs the scan
signals to the gatelines 21. The data driver 30 applies the pixel
voltages (or data voltage signal) to the pixels P, which are
electrically connected to a selected gate line 21 by the scan
signal, during an interval of the scan signal, i.e., the period in
which the scan signal is being applied to the selected gate line
21.

[0009] The gate line number and the data line number
depend on the definition of LCD device. For example, if the
LCD device has the definition of 1024x768, the data lines 31
corresponding to 1024x3 and the gate lines 21 corresponding
to 768 are arranged on the first substrate.

[0010] The definition of LCD devices has recently has
become higher. In accordance therewith, the LCD device
should include more data lines and gate lines. Also, the LCD
device should require more data drive ICs (Integrated Cir-
cuits) and gate drive ICs in order to provide the data and gate
drivers with output channels corresponding to the data and
gate line numbers. As a result, the LCD device may have
increased manufacturing costs along with the increase of its
definition.

[0011] Moreover, the data lines 31, which are formed to
vertically extending on the LCD device, are arranged more
numerously and densely than the gate lines 21, in the LCD
device. Accordingly, it is more difficult to secure a sufficient
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distance between the data lines 31 of the LCD device, and
furthermore can causes mis-operation.

BRIEF SUMMARY

[0012] An LCD device includes: a substrate defined into a
plurality of pixels; a plurality of data lines arranged in a first
direction on the substrate to divide the pixels two by two; a
plurality of gate lines arranged on the substrate in a second
direction crossing the first direction,; thin film transistors each
disposed on the pixels and electrically connected to the
respective gate lines and data lines; pixel electrodes each
disposed on the pixels and electrically connected to the
respective thin film transistors; and compensation electrodes
each overlapped with the pixel electrodes adjacent to the
respective gate lines in the center of an insulation film, to
reduce parasitic capacitances between the pixel electrodes
and the gate lines.

[0013] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the invention, and be
protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:
[0015] FIG. 1 is a schematic block diagram showing an
LCD device of related art;

[0016] FIG. 2A is a plan view showing some pixels in an
LCD device according to a first embodiment of the present
disclosure;

[0017] FIG. 2B is a cross sectional view showing a pixel
taken along the line I-I' in FIG. 2A;

[0018] FIG. 3A is a plan view showing some pixels in an
LCD device according to a second embodiment of the present
disclosure;

[0019] FIG. 3B is a cross sectional view showing a pixel
taken along the line II-IT' in FIG. 3A;

[0020] FIG. 4A is a plan view showing some pixels in an
LCD device according to a third embodiment of the present
disclosure; and

[0021] FIG. 4B is a cross sectional view showing a pixel
taken along the line III-IIT in FIG. 4A.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0022] Reference will now be made in detail to the embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
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convey their spirits to the ordinary skilled person in the art.
Therefore, these embodiments might be embodied in a dif-
ferent shape, so is not limited to these embodiments described
here. Also, the size and thickness of the device might be
expressed to be exaggerated for the sake of convenience in the
drawings. Wherever possible, the same reference numbers
will be used throughout this disclosure including the draw-
ings to refer to the same or like parts.

[0023] FIGS. 2A and 2B are views explaining an LCD
device according to a first embodiment of the present disclo-
sure. FIG. 2A is a plan view showing some pixels in the LCD
device according to the first embodiment of the present dis-
closure. FIG. 2B is a cross sectional view showing a pixel
taken along the line I-I'in FIG. 2A.

[0024] Referring to FIGS. 2A and 2B, the LCD device
includes a liquid crystal panel (not shown), and a data driver
(not shown) and gate driver (not shown) which apply external
electric signals to the liquid crystal panel. The liquid crystal
panel includes plural pixels P1 to P8 for displaying a picture.
Also, the liquid crystal panel includes a first substrate 100, a
second substrate (not shown), and a liquid crystal interposed
between the first and second substrates.

[0025] On the first substrate 100, plural data lines Dn and
Dn+1 are arranged in a first direction. The data lines Dn and
Dn+1 divide the plural pixels P8 by at least two. For example,
a first data line Dn of the plural data lines Dn and Dn+1 may
apply a pixel voltage (or data voltage signal) to the two pixels
which are arranged by left and right sides, respectively, i.e.,
first and second pixels P1 and P2. Hereby, the LCD device,
according to the first embodiment of the present disclosure,
reduces the data lines Dn and Dn+1 by half of data line
number included in an LCD device which has the same defi-
nition.

[0026] A plurality of gate lines Gn, Gn+1, Gn+2, and Gn+3
are arranged on the first substrate 100 in a second direction
crossing the first direction. Such gate lines Gn, Gn+1, Gn+2,
and Gn+3 can define the plural pixels P1 to P8 by crossing the
data lines Dn and Dn+1. Actually, in two regions which are
defined by means of the first and second data lines Dn and
Dn+1 and the first and second gate lines Gn and Gn+1, two
pixels, including the second and third pixels P2 and P3, are
disposed. In other words, the second and third pixels P2 and
P3 are arranged between the first and second gate lines Gnand
Gn+l.

[0027] Each of the pixels P1 to P8 includes a thin film
transistor TFT and a pixel electrode 140 which is electrically
connected to the thin film transistor TFT, arranged therein.
The thin film transistor TFT includes a gate electrode
branched from the corresponding gate line Gn, Gn+1, Gn+2,
or Gn+3, a semiconductor pattern overlapped with the gate
electrode in the center of a gate insulation film, a source
electrode disposed on the semiconductor pattern and electri-
cally connected to the data line Dn or Dn+1, and a drain
electrode disposed on the semiconductor pattern and sepa-
rated from the source electrode.

[0028] The pixels on the same row (or the same line), for
example, the first to fourth pixels P1 to P4, are alternatively
connected to the first and second gate lines Gn and Gn+1
through their thin film transistor TFT. Hereby, the pixels on
the same row, which include first to fourth pixels P1 to P4, are
sequentially selected in halves by sequential scan signals
applied from the alternatively connected gate lines Gn and
Gn+1 therewith. Then, the first and second lines Dn and Dn+1
repeatedly apply the pixel voltages to the pixels on the same
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row, including the first to fourth pixels P1 to P4. Accordingly,
the pixels on the same row, including the first and fourth
pixels P1 to P4, in halves, sequentially receive the respective
pixel voltages from the data lines Dn and Dn+1.

[0029] However, the pixels on the same line, for example,
the first to fourth pixels P1 to P4, can have different kickback
voltages AVp therefrom. The kickback voltage AVp corre-
sponds to a difference voltage between a substantially
charged voltage in the pixel P and an applied pixel voltage to
the pixel P.

[0030] The different kickback voltages AVp are caused in
that the half of the pixels on the same row each include the
connected pixel electrode to the adjacent gate line on their one
side and the rest of the pixels each include the connected pixel
electrode to the adjacent gate line on their other side. For
example, the first and third pixels P1 and P3 of the first to
fourth pixels P1 to P4, including the respective pixel elec-
trodes 140 which are connected to the first gate line Gn, have
kickback voltages AVp different from those of the second and
fourth pixels P2 and P4 including the respective pixel elec-
trodes 140 which are connected to the second gate line Gn+1.
[0031] More Specifically, the differences between the kick-
back voltages AVp are caused by the differences of parasitic
capacitances, which are formed between the first gate line Gn
and the pixel electrodes 140 of the first and third pixels G1 and
G3, from parasitic capacitances between the second gate line
Gn+1 and the pixel electrodes 140 of the second and fourth
pixels P2 and P4. Hereby, a flicker noise and a color sense
difference between the pixels should occur in the LCD device
so that the quality of picture may deteriorate.

[0032] Inordertolower suchakickback voltage difference,
the parasitic capacitance between the gate line Gn, Gn+l1,
Gn+2, or Gn+3 and the pixel electrode 140 must be reduced.
To this end, the distance between the gate line Gn, Gn+1,
Gn+2, or Gn+3 and the pixel electrode 140 of each pixel P1 P8
can be extended. However, in this case, an aperture ratio of the
pixel P should decrease.

[0033] Reducing the parasitic capacitance between the gate
line Gn, Gn+1, Gn+2, or Gn+3 and the adjacent pixel elec-
trode 140 thereto without the reduction of the aperture ratio
can be implemented by forming a compensation electrode
130 on the pixel electrode 140 adjacent to the gate line Gn,
Gn+1, Gn+2, or Gn+3. The compensation electrode 130 is
overlapped with the pixel electrode 140 in the center of an
insulation film. In other words, the compensation electrode
130 is overlapped with an edge of the pixel electrode 140.
Also, the compensation electrode 130 can be floated. Such a
compensation film 130 disposed between the gate line Gn,
Gn+1, Gn+2, or Gn+3 and the pixel electrode 140 adjacent to
the gate line Gn, Gn+1, Gn+2, or Gn+3 shields an electric
field generated therebetween (between the gate line and the
pixel electrode). Consequently, the compensation electrode
130 has a function that the parasitic capacitance between the
gate line Gn, Gn+1, Gn+2, or Gn+3 and the adjacent pixel
electrode 140 thereto is less or not. Moreover, the compensa-
tion electrode 130 can prevent the formation of the parasitic
capacitor between the pixel electrodes 140 which are adjacent
to each other in the center of the gate line Gn, Gn+1, Gn+2 or
Gn+3.

[0034] The compensation electrode 130 can be disposed in
the same layer as one of the gate lines Gn, Gn+1, Gn+2, and
Gn+3 and the data lines Dn and Dn+1. If the compensation
electrode 130 is disposed in the same layer as the gate lines
Gn, Gn+l, Gn+2, and Gn+3, the insulation film should
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include the gate insulation film 110 and a passivation layer
120. In other words, the compensation electrode 130 can be
disposed on the first substrate 100. Hereby, the compensation
electrode 130 may be formed of the same material as the gate
lines Gn, Gn+1, Gn+2, and Gn+3.

[0035] Alternatively, the insulation film may include only
the passivation layer 120 when the compensation electrode
130 is disposed in the same layer as the data lines Dn and
Dn+1, as shown in FIG. 2B. In other words, the compensation
electrode 130 can be disposed on the gate insulation film 110.
Hereby, the compensation electrode 130 may be formed of
the same material as the data lines Dn and Dn+1.

[0036] In this matter, the compensation electrode 130 can
be designed to be provided through a process of forming one
ofthe gate lines Gn, Gn+1, Gn+2, and Gn+3 and the data lines
Dn and Dn+1. Accordingly, the compensation electrode 130
does not require an additionally independent process of form-
ing it.

[0037] Also, common lines Cn, Cn+1, and Cn+2 parallel
with the data lines Dn and Dn+1 can be additionally disposed
in between the times of the two pixels divided by the data lines
Dn and Dn+1, respectively. The common lines Cn, Cn+1, and
Cn+2 may be arranged in the same layer as the data lines Dn
and Dn+1, i.e., on the gate insulation film 110.

[0038] Such common lines Cn, Cn+l, and Cn+2 can
include storage electrode portions 125 which overlap with the
pixel electrodes 140 in the center of the passivation layer 120
and form storage capacitors, respectively.

[0039] On the other hand, in an inner surface of second
substrate not shown in drawings, color filter patterns filtering
specific wave length lights and a common electrode forming
an electric field for driving liquid crystal can be disposed.

[0040] Therefore, the LCD device according to the first
embodiment of the present disclosure described above can
reduce one half the data lines in comparison with the related
art, and cut down its manufacturing costs.

[0041] Moreover, the LCD device according to the first
embodiment of the present disclosure can include the com-
pensation electrode, thereby reducing the parasitic capaci-
tance between the gate line and the pixel electrode. Accord-
ingly, the LCD device may have an uniform kickback voltage
AVp in all pixels and can prevent a deterioration of picture
quality.

[0042] 1In such LCD device, according to the first embodi-
ment of the present disclosure, the thin film transistors each
included in the pixels are arranged in jig-jag formation, but is
not limited to this. In other words, the thin film transistors can
be arranged in a variety of formations.

[0043] FIGS. 3A and 3B are views explaining an LCD
device according to a second embodiment of the present
disclosure. FIG. 3A is a plan view showing some pixels in the
LCD device according to the second embodiment of the
present disclosure. FIG. 3B is a cross sectional view showing
a pixel taken along the line II-1I' in FIG. 3A. The LCD device
according to the second embodiment has the same configu-
ration as that of the first embodiment described above, with
the exception of compensation electrode and common lines.
Accordingly, the description of the first embodiment to be
repeated in the second embodiment of the present disclosure
will be omitted. Also, the LCD device according to the second
embodiment of the present disclosure will refer to the same
reference numbers for the same configuration as that accord-
ing to the first embodiment.
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[0044] Referring to FIGS. 3A and 3B, the LCD device
includes a first substrate 100 in which plural pixels P1 to P8
define thereon. The LCD device can reduce one half of data
lines in comparison with the related art LCD device of the
same definition, since the first substrate 100 includes plural
data lines which divide the pixels two by two.

[0045] The LCD device includes compensation electrodes
230 for reducing parasitic capacitances between gate lines
Gn, Gn+1, Gn+2, and Gn+3 and pixel electrodes 140. In
accordance therewith, the LCD device can maintain an uni-
form kickback voltage AVp in all pixels and can prevent a
deterioration of picture quality.

[0046] Also, the LCD device includes common lines Cn
and Cn+1 parallel with the gate lines Gn, Gn+1, Gn+2, and
Gn+3. The common lines Cn and Cn+1 can be formed of the
same material and on the same layer as the gate lines Gn,
Gn+1, Gn+2, and Gn+3. Each of the common lines include
storage electrode portions 225 which overlap with the pixel
electrodes 140 in the center of an insulation film, for example
a double insulation film of gate insulation film 110 and pas-
sivation layer 120, and form storage capacitors, respectively.
The storage electrode portion 225 can be disposed to overlap
with edges of the respective pixel electrodes 140. Also, the
storage electrode portions 225 can be in one unitary body with
the respective compensation electrodes 230. Hereby, the
compensation electrodes 230 also can be in one unitary body
with the respective common lines Cn and Cn+1. Conse-
quently, the compensation electrodes 230 reduce the parasitic
capacitances between the respective gate lines Gn, Gn+l,
Gn+2, and Gn+3 and the respective pixel electrodes 140 and
provide storage capacitors to the respective pixels P1 to P8.

[0047] In this manner, the LCD device according to the
second embodiment of the present disclosure forms the com-
pensation electrodes 230 in one unitary body with the respec-
tive common lines Cn and Cn+l. Accordingly, the LCD
device can perform the functions of reducing the capacitances
between the pixel electrodes 140 and the gate line Gn, Gn+1,
Gn+2, or Gn+3, and of charging pixel voltages to the respec-
tive pixels P1 to P8.

[0048] FIGS. 4A and 4B are views explaining an LCD
device according to a third embodiment of the present disclo-
sure. FIG. 4A is a plan view showing some pixels in the LCD
device according to the third embodiment of the present dis-
closure. FIG. 4B is a cross sectional view showing a pixel
taken along the line III-1IT' in FIG. 4A. The LCD device
according to the third embodiment has the same configuration
as that of the second embodiment described above, with the
exception of a connection structure. Accordingly, the descrip-
tion of the second embodiment to be repeated in the third
embodiment of the present disclosure will be omitted. Also,
the LCD device according to the third embodiment of the
present disclosure will refer to the same reference numbers
for the same configuration as that according to the second
embodiment.

[0049] Referring to FIGS. 4A and 4B, the LCD device
includes compensation electrodes 230 reducing parasitic
capacitances between pixel electrodes 140, and gate lines Gn,
Gn+1, Gn+2, and Gn+3. The compensation electrodes 230
can be in one unitary body with respective common lines Cn
an Cn+1 which are parallel with the gate lines Gn, Gn+1,
Gn+2, and Gn+3.

[0050] Thecommon lines Cn and Cn+1 can be arranged to
cross pixels P1 to P8. In other words, the common line Cn or
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Cn+1 may be disposed between two pixels adjacent to each in
the center of a data line Dn or Dn+1.

[0051] A connection pattern 250 electrically connects the
storage electrode portions adjacent to each other in the center
of the gate lines Gn, Gn+1, Gn+2, and Gn+3. The common
lines Cn and Cn+1 adjacently arranged in the center of the
gatelines Gn+1 and Gn+2 also can be connected to each other
by means of the connection pattern 250. In other words, the
common lines Cn and Cn+1 can form a mesh shape. Accord-
ingly, the resistance of the common line Cn or Cn+1 can be
lowered, thereby improving the capacitances of the storage
capacitors between the storage electrode portions 225 of the
common lines Cn and Cn+1 and the pixel electrodes 140.
[0052] Such connection patterns 250 are arranged in the
same layer as the pixel electrodes 140 and are formed of the
same material as the pixel electrodes 140. Hereby, the con-
nection patterns 250 are designed to be formed through the
same processes as the pixel electrodes 140 so that the capaci-
tance of the storage capacitor may improve without addition-
ally providing an independent process.

[0053] TheLCD device, according to the third embodiment
of the present disclosure, is described in that each of the
meshes formed by the common lines Cn and Cn+1 include 8
pixels, but are not limited to this. For example, the meshes of
the common lines Cn and Cn+1 can include 2 pixels or 4
pixels, respectively.

[0054] As described above, the LCD device according to
the embodiments of the present disclosure connects pixels in
twos to every data line so that the data lines and data drive ICs
reduce one half in comparison with those of the related art.
Accordingly, the manufacturing cost of an LCD device can be
reduced.

[0055]  Also, the LCD device according to the embodiments
of the present disclosure includes compensation electrodes
which are overlapped with a part the respective pixel elec-
trodes adjacent to respective gate lines in the center of an
msulation film. In accordance therewith, the LCD device can
decrease the parasitic capacitances between the gate lines and
the pixel electrodes and maintain a uniform kickback voltage
AVp in all the pixels. As a result, the LCD device prevents the
deterioration of picture quality.

[0056] Moreover, the LCD device according to the embodi-
ments of the present disclosure forms the compensation elec-
trodes in the same layer as one of the gate lines, the data lines,
and the common lines. Accordingly, the LCD device does not
require an additionally independent process of forming the
compensation electrodes.

[0057] Furthermore, the LCD device according to the
embodiments of the present invention forms the compensa-
tion electrodes in one unitary body with the respective com-
mon lines and in the shape of meshes. Thus, the resistances of
the common lines can be reduced.
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[0058] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure. Thus, it is intended that the present dis-
closure cover the modifications and variations of this embodi-
ment provided they come within the scope of the appended
claims and their equivalents.

1. A liquid crystal display device comprising:

a substrate defined into a plurality of pixels;

a plurality of data lines arranged in a first direction on the

substrate to divide the pixels two by two;

a plurality of gate lines arranged on the substrate in a

second direction crossing the first direction;

thin film transistors disposed on the pixels, to be electri-

cally connected to the respective gate lines and data
lines;

pixel electrodes disposed on the pixels, to be electrically

connected to the respective thin film transistors; and
compensation electrodes overlapped with the pixel elec-
trodes adjacent to the respective gate lines in the center
of an insulation film, to reduce parasitic capacitances
between the pixel electrodes and the gate lines.

2. The liquid crystal display device claimed as claim 1,
wherein the compensation electrode is disposed in the same
layer as one of the gate line and the data line.

3. The liquid crystal display device claimed as claim 1,
further comprising common lines, parallel with the data lines
between the pixels which are divided in two by the data lines,
each including storage electrode portions which are over-
lapped with the respective pixel electrodes in the center of the
insulation film and form storage capacitors.

4. The liquid crystal display device claimed as claim 3,
wherein the compensation electrodes are formed in one uni-
tary body with the common lines.

5. The liquid crystal display device claimed as claim 1,
further comprising common lines, paralle] with the gate lines,
each including storage electrode portions which are over-
lapped with the respective pixel electrodes in the center of the
insulation film and form storage capacitors.

6. The liquid crystal display device claimed as claim 5,
wherein the compensation electrodes and the common lines
are formed in one unitary body.

7. The liquid crystal display device claimed as claim 5,
wherein the common lines are formed in the shape of meshes.

8. The liquid crystal display device claimed as claim 5,
wherein further comprising connection patterns connecting
the common lines which are disposed at each of the two pixels
opposite each other in the center of the respective gate lines.

9. The liquid crystal display device claimed as claim 8,
wherein the connection patterns are arranged in the same
layer as the pixel electrodes.
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