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(54) Liquid crystal display device

(57) A liquid crystal display device having uniform
common voltage distribution within a display panel (10)
is disclosed. The liquid crystal display device includes a
display panel (10) including a display area (12) and a
non-display area (14) surrounding the display area (12),
a plurality of gate lines (22) and data lines (24) arranged
on the display area (10) to intersect each other, so as to
define a plurality of pixel regions (20), thin-film transistors
(21) formed at respective intersections of the gate lines

(22) and the data lines (24), pixel electrodes formed on
the respective pixel regions and connected to the thin
film transistors, a plurality of first common lines (30) pro-
vided between the neighboring gate lines and arranged
parallel to the gate lines (22), and a plurality of second
common lines (32) provided between the neighboring da-
ta lines and arranged parallel to the data lines (24), the
second common lines (32) being electrically connected
to the first common lines (30).
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Description

[0001] Thisapplication claims the benefit of the Korean
Patent Application No. P2007-080354, filed on August
9, 2007, and of the Korean Patent Application No.
P2007-080355, filed on August 9, 2007 which are hereby
incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a liquid crystal
display device, and more particularly, to a liquid crystal
display device, which can achieve uniform common volt-
age distribution within a display panel, resulting in en-
hanced display quality.

Discussion of the Related Art

[0003] With growth of an information society, there is
a demand for development of a novel image display de-
vice capable of solving drawbacks of a conventional
Cathode Ray Tube (CRT) such as weight and volume
thereof. Therefore, a variety of flat panel display devices,
including Liquid Crystal Display (LCD) devices, Organic
Light Emitting Diodes (OLEDs), Plasma Panel Display
(PDP) devices, Surface-conduction Electron-emitter Dis-
play (SED) devices, etc., have attracted considerable at-
tention.

[0004] Of the above-mentioned display devices, the
most representative display device is an LCD device,
which has been widely used from alarge-scale TV screen
to a small display screen of a mobile phone.

[0005] Such an LCD device is configured in such a
manner that a liquid crystal material, exhibiting dielectric
anisotropy and refractive index anisotropy, is arranged
between two electrodes. After an electric field is gener-
ated between the two electrodes, strength of the electric
field is adjusted to control transmission of light, whereby
a desired display image can be realized.

[0006] Thatis, the LCD device is not a self-illuminating
type display device capable of emitting light by itself, but
a light-receiving type display device designed to realize
animage upon receiving light from a light source situated
therein.

[0007] Generally, the LCD device receives white light
from the light source situated therein, and realizes color
images using three colors of red, green and blue.
[0008] In the above-described configuration of the
LCD device, the two electrodes, used to drive liquid crys-
tals, generally include a pixel electrode and a common
electrode, which are connected to a thin film transistor,
the pixel electrode receiving a voltage corresponding to
an image signal, and the common electrode receiving a
common voltage. The liquid crystals can be driven by an
electric field generated between the two electrodes.
[0009] However, the above-described conventional
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LCD device has the following problems.

[0010] Firstly, a common line, which serves to supply
a common voltage to a panel of the LCD device, is hor-
izontally formed, and only one or two input terminals to
apply the common voltage to the common line are
present.

[0011] Therefore, achieving uniform common voltage
distribution in a large-scale panel is difficult due to a re-
sistance inthe common line, etc. This deteriorates image
quality, and may cause afterimages, etc. In particular, in
the case of a model for use in televisions, it has a longer
horizontal length than a vertical length and therefore, suf-
fers from an increased resistance of the common line.
Accordingly, there is a high likelihood of wire breakage
and crosstalk.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is directed
to a liquid crystal display device that substantially obvi-
ates one or more problems due to limitations and disad-
vantages of the related art.

[0013] An object of the present invention is to provide
a liquid crystal display device having uniform common
voltage distribution within a liquid crystal display panel.

[0014] Additional advantages, objects, and features of
the invention 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 out in the written description and claims hereof
as well as the appended drawings.

[0015] Toachieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a liquid crystal
display device comprising: a display panel including a
display area and a non-display area surrounding the dis-
play area; a plurality of gate lines and data lines arranged
on the display area to intersect each other, so as to define
a plurality of pixel regions; thin-film transistors formed at
respective intersections of the gate lines and the data
liens; pixel electrodes formed on the respective pixel re-
gions and connected to the thin film transistors; a plurality
of first common lines provided between the neighboring
gate lines and arranged parallel to the gate lines; and a
plurality of second common lines provided between the
neighboring data lines and arranged parallel to the data
lines, the second common lines being electrically con-
nected to the first common lines.

[0016] The liquid crystal display device may further
comprise: a plurality of data pad portions on the non-
display area, each data pad portion including data pad
lines and common pad lines; first data driver ICs con-
nected to the respective data pad portions except for op-
posite end data pad portions; second data driver ICs con-
nected to the opposite end data pad portions; and a plu-
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rality of first common voltage input terminals provided in
at least one of the first data driver ICs for supplying a
common voltage to each second common line via the
common pad lines.

[0017] The liquid crystal display device may further
comprise acommon voltage delay restrictor for supplying
common voltage control signals to the first and second
common lines so as to prevent a common voltage delay
phenomenon.

[0018] 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

[0019] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0020] FIG. 1is a plan view illustrating a liquid crystal
display device according to a first embodiment of the
present invention;

[0021] FIG.2is aplan view illustrating a data driver IC;
[0022] FIG. 3 is a plan view illustrating an in-plane
switching mode liquid crystal display device according to
the first embodiment of the present invention;

[0023] FIG. 4 is a plan view illustrating a liquid crystal
display device according to a second embodiment of the
present invention;

[0024] FIG. 5is a plan view illustrating a liquid crystal
display device according to a third embodiment of the
present invention;

[0025] FIG. 6 is a sectional view of the liquid crystal
display device according to the third embodiment of the
present invention, illustrating a region where a data line
and a second common line connecting pattern overlap
each other;

[0026] FIG. 7 is aplan view of the liquid crystal display
device according to the third embodiment of the present
invention, illustrating line widths of overlapped portions
of a data line and a second common line connecting pat-
tern;

[0027] FIG. 8 is a plan view illustrating a liquid crystal
display device according to a fourth embodiment of the
present invention;

[0028] FIG. 9 is an enlarged plan view of the liquid
crystal display device according to the fourth embodi-
ment of the present invention;

[0029] FIG. 10is aplan view illustrating a liquid crystal
display device according to a fifth embodiment of the
present invention;

[0030] FIG. 11is aplan view illustrating a liquid crystal
display device according to a sixth embodiment of the
present invention;
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[0031] FIG. 12 is a plan view illustrating a dual layer
configuration of a third common line connecting pattern
in the liquid crystal display devices according to the fifth
and sixth embodiments of the present invention;

[0032] FIG. 13isa plan view illustrating a liquid crystal
display device according to a seventh embodiment of the
present invention;

[0033] FIG. 14is aplan view illustrating a liquid crystal
display device according to an eighth embodiment of the
present invention;

[0034] FIG. 15is aplan view illustrating a liquid crystal
display device according to a ninth embodiment of the
present invention;

[0035] FIG. 16is a plan view illustrating a liquid crystal
display device according to a tenth embodiment of the
present invention;

[0036] FIG. 17 is aplan view illustrating a liquid crystal
display device according to an eleventh embodiment of
the present invention;

[0037] FIG. 18 is a plan view illustrating a liquid crystal
display device according to a twelfth embodiment of the
present invention;

[0038] FIG. 19is a plan view illustrating a liquid crystal
display device according to a thirteenth embodiment of
the present invention;

[0039] FIG. 20A is a view illustrating common voltage
distribution within a display panel of a conventional liquid
crystal display device; and

[0040] FIG. 20B is a view illustrating common voltage
distribution within a display panel of the liquid crystal dis-
play device according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0042] Hereinafter, a liquid crystal display device ac-
cording to the present invention will be described in more
detail with reference to the accompanying drawings.
[0043] First Embodiment

[0044] FIG. 1is a plan view illustrating a liquid crystal
display device according to a first embodiment of the
present invention, FIG. 2 is a plan view illustrating a data
driverIC, and FIG. 3is a plan view illustrating an In-Plane
Switching (IPS) mode liquid crystal display device ac-
cording to the first embodiment of the present invention.
[0045] The liquid crystal display device according to
the first embodiment of the present invention, as shown
in FIG. 1, includes a display panel 10 consisting of a
display area 12 and a non-display area 14 surrounding
the display area 12, a plurality of gate lines 22 and data
lines 24 formed on the display area 12 to intersect each
other to thereby define a plurality of pixel regions 20, a
plurality of thin film transistors 21 formed at respective
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intersections of the gate lines 22 and the data lines 24,
a plurality of pixel electrodes formed on the pixel regions
and connected to the respective thin film transistors, a
plurality of first common lines 30 formed parallel to the
respective gate lines 22, a plurality of second common
lines 32 formed parallel to the respective data lines 24
to intersect the first common lines 30, a plurality of data
pad portions 50 formed in the non-display area 14 and
each constituted by a collection of pad lines including
data pad lines 52 and common pad lines 54, a plurality
of first data driver ICs 60 connected to the respective
data pad portions 50 except for two opposite end data
pad portions, and two second data driver ICs 62 connect-
ed to the two opposite end data pad portions 50.
[0046] Ofthe plurality of first data driver ICs 60, at least
one first data driver IC 60 is provided with first common
voltage input terminal 64 to supply a common voltage to
each second common line 32.

[0047] For reference, in the following description, the
same reference numerals will be used torefer to the same
or like parts.

[0048] The display panel 10 includes two transparent
substrates bonded to face each other, between which a
liquid crystal layer is interposed.

[0049] Scan signals are sequentially supplied to the
display panel 10 through the gate lines 22.

[0050] The plurality of data lines 24 and the plurality
of gate lines 22 intersect each other with a gate insulating
film (not shown) being interposed therebetween, defining
the plurality of pixel regions 20. Data signals are supplied
to the display panel 10 through the data lines 24.
[0051] The plurality of pixel regions 20 is arranged, in
a matrix, within the display area 12. Each pixel region,
for example, is adapted to correspond to any one of red,
green and blue.

[0052] As shownin FIG. 3, each thin-film transistor 21
includes a gate electrode 25 branched from the associ-
ated gate line 22, a semiconductor layer 23 formed on
top of the gate electrode 25, a source electrode 27
branched from the associated data line 24 and located
on top of one end of the semiconductor layer 23, and a
drain electrode 28 formed opposite the source electrode
27.

[0053] Each pixel electrode 29 formed on the pixel re-
gion 20is connected to the drain electrode 28. Preferably,
the pixel electrode 29 is made of, for example, a trans-
parent conductive layer such as Indium Tin Oxide (ITO),
Indium Zinc Oxide, or the like.

[0054] The thin film transistor is turned On/Off by the
scan signal supplied via the gate line. If the thin film tran-
sistor is turned on, the data signal is applied to the pixel
electrode.

[0055] The first common lines 30 and the gate lines 22
are arranged in parallel and are formed of the same layer.
The second common lines 32 and the data lines 24 are
arranged in parallel and are formed of the same layer.
The first common lines 30 and the second common lines
32 intersect each other with the gate insulating film (not
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shown) being interposed therebetween.

[0056] The first common lines 30 and the second com-
mon lines 32 are electrically connected to each other and
are adapted to stably supply the common voltage to the
entire liquid crystal display panel 10. Specifically, the
common voltage, input from the exterior, is supplied to
the liquid crystal display panel 10 via the first common
lines 30 and the second common lines 32. For example,
the first common lines 30 and the second common lines
32 are electrically connected to each other by first con-
necting patterns 80, each of which is patterned to cover
both a first contact hole 70 exposing a part of the first
common line 30 and a second contact hole 71 exposing
a part of the second common line 32. Preferably, the first
connecting patterns 80 are formed of the same layer as
the pixel electrode 29.

[0057] The reason why the first common lines 30 and
the second common lines 32 are connected to each other
via the first connecting patterns 80 rather than being di-
rectly connected to each other is to prevent addition of a
process. Generally, after the thin film transistors are
formed and a protective film is deposited over the entire
surface of the display panel 10, contact holes are formed
in the drain electrodes of the thin film transistors and the
pixel electrodes are formed so as to be electrically con-
nected to the drain electrodes through the contact holes.
Accordingly, as the first and second contact holes 70 and
71 are formed upon formation of the contact holes in the
drain electrodes, and the first connecting patterns 80 are
formed upon patterning of the pixel electrodes, there is
no additional process.

[0058] The plurality of data pad portions 50 include the
plurality of data pad lines 52 connected at one end thereof
to the data lines 24 to supply data signals to the data
lines 24. The data pad portions 50 may further include
the plurality of common pad lines 54 electrically connect-
ed at one end thereof to the second common lines 32 to
supply the common voltage to the second common lines
32.

[0059] All the data pad lines 52 and the common pad
lines 54 are formed of the same layer as the data lines
24. Specifically, the second common lines 32 are inte-
grally formed with the respective common pad lines 54,
and the data pad lines 52 are integrally formed with the
respective data lines 24.

[0060] The first data driver ICs 60 are mounted, re-
spectively, on the plurality of data pad portions 50 except
for the two opposite end data pad portions, and the sec-
ond data driver ICs 62 are mounted on the two opposite
end data pad portions 50.

[0061] At least one of the first data driver ICs 60 has
the first common voltage input terminal 64, to which the
common voltage is applied. The first common voltage
input terminal 64 is connected to the common pad line
54 to input the common voltage to each second common
line 32.

[0062] At least one of the second data driver ICs 62
has a second common voltage input terminal 66 to input
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the common voltage, too. The second common voltage
input terminal 66 is provided at the second data driver IC
62 such that it is connected to a first common line con-
necting pattern 90. The first common line connecting pat-
tern 90 serves to electrically connect the plurality of first
common lines 30 with one another.

[0063] The first common line connecting pattern 90,
as shownin FIG. 1, may be provided at the left side and/or
right side of the liquid crystal display panel 10. Also, the
first common line connecting pattern 90 may be formed
of the same layer as the data lines 24. In this case, the
first common line connecting pattern 90 is electrically
connected to the first common lines 30 by second con-
necting patterns 82, each of which is patterned to cover
both a contact hole 73 exposing a part of the first common
line 30 and a contact hole 74 exposing a part of the first
common line connecting pattern 90. Preferably, the sec-
ond connecting patterns 82 are formed of the same layer
as the pixel electrodes 29.

[0064] As described above, the liquid crystal display
device according to the first embodiment of the present
invention supplies the common voltage via the second
common lines arranged parallel to the data lines, ena-
bling more uniform supply of the common voltage over
the entire display panel.

[0065] An in-plane switching mode liquid crystal dis-
play device according to the first embodiment of the
present invention, as shown in FIG. 3, includes the first
connecting patterns 80, each of which is patterned to
cover both the first contact hole 70 exposing a part of the
first common line 30 and the second contact hole 71 ex-
posing a part of the second common line 32.

[0066] The pixel electrodes 29 are formed on the re-
spective pixel regions 20 and are electrically connected
to the drain electrodes 28 of the thin film transistors 21.
Common electrodes 31 are formed between the pixel
electrodes 29. Both the common electrodes 31 and the
pixel electrodes 29 are formed of the same layer.
[0067] The common electrodes 31 are electrically con-
nected to common line branches 33 branched from the
first common lines 33 to the pixel regions via contact
holes 72b. The common electrodes 31 are also connect-
ed to the second common lines 32 via third contact holes
72a. That is, the first common lines 30 and the second
common lines 32 can be electrically connected to each
other via the common electrodes 31.

[0068] Second Embodiment

[0069] FIG. 4 is a plan view illustrating an important
part of a liquid crystal display device according to a sec-
ond embodiment of the present invention.

[0070] Inthe firstembodiment of the presentinvention,
the common voltage supplied from the exterior is individ-
ually applied to each of the second common lines 32.
Therefore, when the common voltage supplied from the
exterior fluctuates, there is a likelihood of uneven supply
of the common voltage.

[0071] For this reason, in the second embodiment of
the present invention, at least one second common line

10

15

20

25

30

35

40

45

50

55

connecting pattern 92 having an island shape is formed
in the non-display area 14 between the data pad portions
50 and the display area 12. To assure uniform supply of
the common voltage supplied via the first common volt-
age input terminals 64 of the neighboring data driver ICs
60, the at least two neighboring second common lines
32 and the at least two neighboring common pad lines
54 are connected to the second common line connecting
pattern 92.

[0072] In FIG. 4, the common pad lines 54 and the
second common lines 32 are formed of the same layer
as the data line 24, and the second common line con-
necting pattern 92 is formed of the same layer as the
gate lines 22.

[0073] A contact hole 79 exposing a part of the second
common line 32 and a contact hole 76b exposing a part
of the second common line connecting pattern 92 are
formed. Also, a contact hole 75 exposing a part of the
common pad line 54 and a contact hole 76a exposing a
part of the second common line connecting pattern 92
are formed. Then, third and fourth connecting patterns
83 and 84 are formed over the contact holes, to connect
the second common line 32, the second common line
connecting pattern 92 and the common pad line 54 to
one another.

[0074] Specifically, each second common line 32 and
the second common line connecting pattern 92 are elec-
trically connected to each other by the third connecting
pattern 83 through the contact holes 79 and 76b. Each
common pad line 54 and the second common line con-
necting pattern 92 are electrically connected to each oth-
er by the fourth connecting pattern 84 through the contact
holes 75 and 76b.

[0075] The reason why the common pad line 54 and
the second common line 32 are electrically connected to
the second common line connecting pattern 92 by the
connecting patterns 83 and 84 rather than being directly
connected to each other is to prevent addition of a proc-
ess. Generally, after the thin film transistors are formed
and a protective film is deposited over the entire surface
of the display panel 10, contact holes are formed in the
drain electrodes of the thin film transistors and the pixel
electrodes are formed so as to be electrically connected
to the drain electrodes through the contact holes. With
this procedure, the contact holes are formed after forma-
tion of the data lines. To electrically connect the common
pad lines 54 and the second common lines 32 to the
second common line connecting pattern 92, the contact
holes must be formed prior to forming the common pad
line 54 and the second common line 32.

[0076] Preferably, the third and fourth connecting pat-
terns 83 and 84 are formed of the same layer as the pixel
electrodes 29.

[0077] In the liquid crystal display device according to
the second embodiment of the present invention, as
shown in FIG. 4, the single second common line con-
necting pattern 92 is electrically connected to all the com-
mon pad lines provided in the neighboring data pad por-
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tions 50. In conclusion, the first common voltage input
terminals 64 provided in the respective data driver ICs
60 are electrically connected to the second common line
connecting pattern 92.

[0078] The second common line connecting pattern 92
takes the form of an island arranged in a gap between
the neighboring data driver ICs 60 and therefore, the sec-
ond common line connecting pattern 92 does not overlap
the adjacent data lines 24. This can reduce a parasitic
capacitance occurring between the second common line
connecting pattern 92 and the data lines 24 and therefore,
can prevent uneven common voltage distribution due to
an RC delay phenomenon.

[0079] A description of the liquid crystal display device
according to the second embodiment of the present in-
vention except for the common pad line, the data line and
the second common line is identical to that of the liquid
crystal display device according to the first embodiment
of the present invention and thus, is replaced by the re-
lated description of the first embodiment.

[0080] Third Embodiment

[0081] FIG. 5 is a plan view illustrating an important
part of a liquid crystal display device according to a third
embodiment of the presentinvention, FIG. 6 is a sectional
view of the liquid crystal display device according to the
third embodiment of the present invention, illustrating a
region where the data line and the second common line
connecting pattern overlap each other, and FIG. 7 is a
plan view of the liquid crystal display device according
to the third embodiment of the present invention, illus-
trating line widths of overlapped portions of the data line
and the second common line connecting pattern.
[0082] In the liquid crystal display device according to
the third embodiment of the present invention, as shown
in FIG. 5, the second common line connecting pattern 92
is formed to have an integral structure in the non-display
area 14 between the data pad portions 50 and the display
area 12, and has the effect of compensating for a minute
difference in the common voltage supplied via the re-
spective first common voltage input terminals 64 and the
second common voltage input terminals 66.

[0083] A description of the liquid crystal display device
according to the third embodiment of the present inven-
tion except for the second common line connecting pat-
tern 92, the data line and the second common line con-
necting pattern is identical to that of the liquid crystal dis-
play device according to the second embodiment of the
present invention and thus, is replaced by the related
description of the second embodiment.

[0084] In the liquid crystal display device according to
the third embodiment of the present invention, as shown
in FIG. 6, a region where the second common line con-
necting pattern 92 and the data line 24 overlap each other
is preferably provided with a semiconductor layer 23 such
that the semiconductor layer 23 is interposed between
the data line 24 and the second common line connecting
pattern 92.

[0085] Although not described, reference numeral 26
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refers to a gate insulating film.

[0086] If the semiconductor layer 23 is interposed be-
tween the data line 24 and the second common line con-
necting pattern 92, the semiconductor layer 23 serves
as aninsulator, whereby a parasitic capacitance between
the second common line connecting pattern 92, to which
the common voltage is supplied, and the data line 24 to
which the data signal is supplied, can be reduced and
consequently, uneven common voltage distribution due
to the delay phenomenon can be prevented.

[0087] As shown in FIG. 6, when the data line 24 and
the semiconductor layer 23 are etched simultaneously,
the semiconductor layer 23 is exposed by a larger width
than the data line 24 according to a difference in etching
rate. This has the effect of preventing wire breakage in
the data line 24 due to rapid height variation.

[0088] The semiconductor layer 23 is formed of the
same layer as the semiconductor layer of the thin film
transistor.

[0089] In the liquid crystal display device according to
the third embodiment of the present invention, as shown
in FIG. 7, overlapped portions of the data line 24 and the
second common line connecting pattern 92 have different
line widths from the remaining portions of the data line
24 and the second common line connecting pattern 92.
This has the effect of preventing uneven common voltage
distribution due to the delay phenomenon.

[0090] Specifically, the portion of the dataline 24, over-
lapped with the second common line connecting pattern
92, has a greater width W1 than a width W2 of the re-
maining portion of the data line 24. On the other hand,
the portion of the second common line connecting portion
92, overlapped with the data line 24, has a smaller width
W3 than a width W4 of the remaining portion of the sec-
ond common line connecting portion 92.

[0091] With this configuration, a line resistance in the
data line 24 is reduced and consequently, a parasitic ca-
pacitance between the data line 24 and the second com-
mon line connecting pattern 92 is reduced, whereby un-
even common voltage distribution due to the delay phe-
nomenon can be substantially prevented.

[0092] Fourth Embodiment

[0093] FIG. 8 is a plan view illustrating an important
part of a liquid crystal display device according to a fourth
embodiment of the present invention, and FIG. 9 is an
enlarged plan view of the liquid crystal display device
according to the fourth embodiment of the present inven-
tion.

[0094] The liquid crystal display device according to
the fourth embodiment of the presentinvention, as shown
in FIG. 8, includes a plurality of the second common line
connecting patterns 92, which are separated from one
another, and the common voltage can be input via each
first data driver IC individually. Specifically, at least two
second common line connecting patterns 92 can be con-
nected, separately, to a single data driver IC.

[0095] If the individual input of the common voltage is
possible as described above, more efficient circuit tuning
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is also possible.

[0096] In the liquid crystal display device according to
the fourth embodiment of the presentinvention, as shown
in FIG. 9, the second common lines 32 and the data lines
24 can be alternately arranged. Such alternate arrange-
ment of the data lines 24 and the second common lines
32 has the effect of producing a symmetrical electric field
within the display panel. Accordingly, the entire pattern
is symmetrical and thus, the electric field can be more
uniformly distributed throughout the display panel.
[0097] Although not shown, a description of the liquid
crystal display device according to the fourth embodi-
ment of the present invention except for the second com-
mon line, the data line and the second common line con-
necting pattern is identical to that of the liquid crystal dis-
play device according to the second embodiment of the
present invention and thus, is replaced by the related
description of the second embodiment.

[0098] Fifth Embodiment

[0099] FIG. 10is a plan view illustrating a liquid crystal
display device according to a fifth embodiment of the
present invention.

[0100] The liquid crystal display device according to
the fifth embodiment of the present invention, as shown
in FIG. 10, further includes a third common line connect-
ing pattern 94, which is formed in the non-display area
14 at an opposite side of the data pad portions 50 and is
used to electrically connect the second common lines 32
to one another. Accordingly, more uniform common volt-
age distribution within the display panel can be accom-
plished.

[0101] Preferably, the third common line connecting
pattern 94 is formed of the same layer as the second
common lines 32. That is, both the third common line
connecting pattern 94 and the second common lines 32
are formed of the same line as the data lines 24.
[0102] Sixth Embodiment

[0103] FIG. 11is aplan view illustrating a liquid crystal
display device according to a sixth embodiment of the
present invention.

[0104] As shown in FIG. 11, there are provided the
third common line connecting pattern 94, which is located
in the non-display area 14 at the opposite side of the data
pad portions 50 and is used to electrically connect the
second common lines 32 to one another, and a pair of
the first common line connecting patterns 90, which are
formed at left and right sides of the display panel, respec-
tively. Provision of both the third common line connecting
pattern 94 and the first common line connecting patterns
90 accomplishes more uniform common voltage distri-
bution.

[0105] The third common line connecting pattern 94,
as shown in FIG. 12, may have a dual layer configuration
consisting of a first pattern 94a formed of the same layer
as the data lines, and a second pattern 94b formed of
the same layer as the gate lines.

[0106] Although not shown, a protective insulating film
is interposed between the first pattern 94a and the sec-
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ond pattern 94b.

[0107] The first pattern 94a and the second pattern
94b are electrically connected to each other by a fifth
connecting pattern 86, which is patterned to cover a con-
tact hole 77 exposing a part of the first pattern 94a and
a contact hole 78 exposing a part of the second pattern
94b.

[0108] Preferably, a plurality of the contact holes 77
and 78 and a plurality of the fifth connecting patterns 86
are provided, to obtain a multi-contact structure.

[0109] The dual layer configuration of the third com-
mon line connecting pattern 94 causes a further reduction
in resistance, resulting in more uniform common voltage
distribution.

[0110] Seventh Embodiment

[0111] FIG. 13is a plan view illustrating the configura-
tion of a liquid crystal display device according to a sev-
enth embodiment of the present invention.

[0112] As shown in FIG. 13, the liquid crystal display
device according to the seventh embodiment of the
present invention, as compared to the previously de-
scribed liquid crystal display device according to the first
embodiment of the present invention shown in FIG. 1,
further includes a common voltage generator 102 to gen-
erate a common voltage, and a common voltage delay
restrictor 200 to prevent a common voltage delay phe-
nomenon. Other configurations of the present embodi-
ment are identical to those of the first embodiment and
thus, the following description focuses upon the common
voltage generator 102 and the common voltage delay
restrictor 200.

[0113] The common voltage generator 102 and the
common voltage delay restrictor 200 may be mounted
on a Printed Circuit Board (PCB).

[0114] The common voltage delay restrictor 200 in-
cludes a plurality of delay preventing patterns 2001 to
200n to prevent the common voltage delay phenomenon.
The plurality of delay preventing patterns 2001 to 200n
correspond to the first and second data driver ICs 60 and
62, respectively. For example, there are provided the first
to nth delay preventing patterns 2001 to 200n. The first
to nth delay preventing patterns 2001 to 200n individually
supply common voltage control signals, generated on
the basis of a common voltage delay rate, to the respec-
tive first and second data driver ICs 60 and 62. More
specifically, the first to nth delay preventing patterns 2001
to 200n generate the common voltage control signals, in
consideration of a signal delay rate depending on an in-
creased area of the display panel 10 or a signal delay
rate depending on an increased length of supply lines
connected to the common voltage generator 102. For
this, the first to nth delay preventing patterns 2001 to 200n
include resistors R1 and Rn and capacitors C1 to Cn,
respectively. Namely, the delay rate can be adjusted ac-
cording to values of the resistors R1 to Rn and the ca-
pacitors C1 to Cn included in the respective first to nth
delay preventing patterns 2001 to 200n.

[0115] More specifically, the values of the resistors R1
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to Rn and the capacitors C1 to Cn provided in the first to
nth delay preventing patterns 2001 to 200n must de-
crease from the first delay preventing pattern 2001 to-
ward the nth delay preventing pattern 200n. In other
words, the values of the resistors R1 to Rn and the ca-
pacitors C1 to Cn provided in the first to nth delay pre-
venting patterns 2001 to 200n decrease as a common
voltage delay rate increases. This is represented by the
following Equation:

[0116] R1C1>R2C2 > R3C3...>RnCn.

[0117] Values of the resistors R1 to Rn and the capac-
itors C1to Cn of the respective first to nth delay preventing
patterns 2001 to 200n are calculated using the above
Equation. Accordingly, the first to nth delay preventing
patterns 2001 to 200n can individually supply the com-
mon voltage control signals depending on the common
voltage delay rate to the first and second data driver ICs
60 and 62, supplying a uniform common voltage to the
display panel 10.

[0118] Eighth Embodiment

[0119] FIG. 14 is a plan view illustrating an important
part of a liquid crystal display device according to an
eighth embodiment of the present invention.

[0120] As shown in FIG. 14, the liquid crystal display
device according to the eighth embodiment of the present
invention, as compared to the previously described liquid
crystal display device according to the second embodi-
ment of the present invention shown in FIG. 4, further
includes the common voltage generator 102 to generate
a common voltage, and the common voltage delay re-
strictor 200 to prevent a common voltage delay phenom-
enon. Other configurations of the present embodiment
areidentical to those of the second embodimentand thus,
the following description focuses upon the common volt-
age generator 102 and the common voltage delay re-
strictor 200.

[0121] The common voltage delay restrictor 200 in-
cludes the plurality of delay preventing patterns 2001 to
200n. For example, there are provided the first to nth de-
lay preventing patterns 2001 to 200n. The first to nth delay
preventing patterns 2001 to 200n are connected individ-
ually to the first and second data driver ICs 60 and 62,
to supply common voltage control signals to the respec-
tive first and second data driver ICs 60 and 62. More
specifically, to apply the common voltage control signals
from the first to nth delay preventing patterns 2001 to
200n, output lines of the first to nth delay preventing pat-
terns 2001 to 200n are connected to the common voltage
input terminals 64 and 66 provided in the respective data
driver ICs 60 and 62.

[0122] Ninth Embodiment

[0123] FIG. 15 is a plan view illustrating an important
part of a liquid crystal display device according to a ninth
embodiment of the present invention.

[0124] As shown in FIG. 15, the liquid crystal display
device according to the ninth embodiment of the present
invention, as compared to the previously described liquid
crystal display device according to the third embodiment
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of the present invention shown in FIG. 5, further includes
the common voltage generator 102 to generate a com-
mon voltage, and the common voltage delay restrictor
200 to prevent a common voltage delay phenomenon.
Other configurations of the presentembodiment are iden-
tical to those of the third embodiment and thus, the fol-
lowing description focuses upon the common voltage
generator 102 and the common voltage delay restrictor
200.

[0125] The common voltage delay restrictor 200 in-
cludes the plurality of delay preventing patterns 2001 to
200n. For example, there are provided the first to nt" de-
lay preventing patterns 2001 to 200n. At least one of the
plurality of delay preventing patterns 2001 to 200n is con-
nected to the respective first and second data driver ICs
60 and 62, to supply at least one common voltage control
signal to the respective data driver ICs 60 and 62.
[0126] Tenth Embodiment

[0127] FIG. 16 is a plan view illustrating an important
part of a liquid crystal display device according to a tenth
embodiment of the present invention.

[0128] As shown in FIG. 16, the liquid crystal display
device according to the tenth embodiment of the present
invention, as compared to the previously described liquid
crystal display device according to the fourth embodi-
ment of the present invention shown in FIG. 8, further
includes the common voltage generator 102 to generate
a common voltage, and the common voltage delay re-
strictor 200 to prevent a common voltage delay phenom-
enon. Other configurations of the present embodiment
are identical to those of the fourth embodiment and thus,
the following description focuses upon the common volt-
age generator 102 and the common voltage delay re-
strictor 200.

[0129] The common voltage delay restrictor 200 in-
cludes the plurality of delay preventing patterns 2001 to
200n. For example, there are provided the first to nth de-
lay preventing patterns 2001 to 200n. At least one of the
plurality of delay preventing patterns 2001 to 200n is con-
nected to the respective first and second data driver ICs
60 and 62, to supply at least one common voltage control
signal to the respective data driver ICs 60 and 62.
[0130] Eleventh Embodiment

[0131] FIG. 17 is a plan view illustrating an important
part of a liquid crystal display device according to an elev-
enth embodiment of the present invention.

[0132] As shown in FIG. 17, the liquid crystal display
device according to the eleventh embodiment of the
present invention, as compared to the previously de-
scribed liquid crystal display device according to the fifth
embodiment of the present invention shown in FIG. 10,
further includes the common voltage generator 102 to
generate a common voltage, and the common voltage
delay restrictor 200 to prevent a common voltage delay
phenomenon. Other configurations of the present em-
bodiment are identical to those of the fifth embodiment
and the common voltage delay restrictor 200 is identical
to that of FIG. 13.
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[0133] Twelfth Embodiment

[0134] FIG. 18 is a plan view illustrating an important
partof a liquid crystal display device according to a twelfth
embodiment of the present invention.

[0135] As shown in FIG. 18, the liquid crystal display
device according to the twelfth embodiment of the
present invention, as compared to the previously de-
scribed liquid crystal display device according to the sixth
embodiment of the present invention shown in FIG. 11,
further includes the common voltage generator 102 to
generate a common voltage, and the common voltage
delay restrictor 200 to prevent a common voltage delay
phenomenon. Other configurations of the present em-
bodiment are identical to those of the sixth embodiment
and the common voltage delay restrictor 200 is identical
to that of FIG. 13.

[0136] Thirteenth Embodiment

[0137] FIG. 19 is a plan view illustrating an important
part of a liquid crystal display device according to a thir-
teenth embodiment of the present invention.

[0138] As shown in FIG. 19, the liquid crystal display
device according to the thirteenth embodiment of the
present invention, as compared to the previously de-
scribed liquid crystal display device according to the sev-
enth embodiment of the present invention shown in FIG.
13, further includes gate driver ICs 302 and a LOG-type
signal line group 300 connected to each gate driver IC
302, which are formed in the display area 14.

[0139] The LOG type signal line group 300 is made of
a gate metal layer in the same manner as the gate lines
22. A resistance value of the LOG type signal line group
300 is proportional to a line length and therefore, exhibits
a signal delay as the LOG type signal line group 300 is
more distant from the PCB. However, as shown in FIG.
19, when the plurality of delay preventing patterns 2001
to 200n are provided to correspond to the respective first
and second data driver ICs 60 and 62 so as to achieve
uniform common voltage supply, improved display qual-
ity can be accomplished. The plurality of delay preventing
patterns 2001 to 200n have the same functions and ef-
fects, as described with reference to FIG. 13, and thus,
a description thereof will be omitted.

[0140] FIG. 20A is a view illustrating common voltage
distribution within a conventional display panel, and FIG.
20B is a view illustrating common voltage distribution in
the liquid crystal display device according to the present
invention.

[0141] AsshowninFIGs. 20A and 20B, the liquid crys-
tal display device according to the embodiments of the
present invention can achieve more uniform common
voltage distribution than the prior art.

[0142] In particular, in the case of a wide panel having
a screen ratio of 16 : 9 suitable for display of moving
images, when a common voltage is supplied only via first
common lines parallel to gate lines because the display
panel is lengthened in a gate line direction, the first com-
mon lines undergo an increase in resistance and thus,
exhibit serious uneven common voltage distribution due
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toadelay phenomenon depending on RC time constants.
However, in the liquid crystal display device according
to the embodiments of the present invention, a common
voltage can be supplied via not only the first common
lines parallel to the gate lines but also the second com-
mon lines parallel to the data lines, achieving a remark-
able improvement in uniformity of common voltage dis-
tribution.

[0143] Further, the common voltage can be applied to
the respective data driver ICs, achieving uniform com-
mon voltage distribution and preventing a crosstalk phe-
nomenon.

[0144] Furthermore, the common lines formed verti-
cally and horizontally can prevent wire brakeage failure
thereof.

[0145] 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
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims
1. Aliquid crystal display device comprising:

a display panel including a display area and a
non-display area surrounding the display area;
a plurality of gate lines and data lines arranged
on the display area to intersect each other, so
as to define a plurality of pixel regions;
thin-film transistors formed at respective inter-
sections of the gate lines and the data liens;
pixel electrodes formed on the respective pixel
regions and connected to the thin film transis-
tors;

a plurality of first common lines provided be-
tween the neighboring gate lines and arranged
parallel to the gate lines; and

a plurality of second common lines provided be-
tween the neighboring data lines and arranged
parallel to the data lines, the second common
lines being electrically connected to the first
common lines.

2. The liquid crystal display device according to claim
1, wherein each first common line and each second
common line have a first contact hole and a second
contact hole at an intersection thereof, and are elec-
trically connected to each other by a first connecting
pattern through the first and second contact holes,
the first connecting pattern being formed of the same
layer as the pixel electrodes.

3. The liquid crystal display device according to claim
1, further comprising:
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a plurality of data pad portions on the non-dis-
play area, each data pad portion including data
pad lines and common pad lines;

first data driver ICs connected to the respective
data pad portions except for opposite end data
pad portions;

second data driver ICs connected to the oppo-
site end data pad portions; and

at least one first common voltage input terminal
provided in at least one of the first data driver
ICs for supplying a common voltage to each sec-
ond common line via the common pad lines.

4. The liquid crystal display device according to claim

3, further comprising:

at least one second common voltage input ter-
minal provided in at least one of the second data
driver ICs for supplying a common voltage to
plurality of first common lines; and

atleast one first common line connecting pattern
for supplying the common voltage from the sec-
ond common voltage input terminal to the plu-
rality of first common lines.

The liquid crystal display device according to claim
4, wherein the data pad lines, the common pad lines,
the second common lines, and the first common line
connecting pattern are formed of the same layer as
the data lines.

The liquid crystal display device according to claim
4, wherein each first common line and the first com-
mon line connecting pattern are electrically connect-
ed to each other by a second connecting pattern
through a third contact hole exposing a part of the
first common line and a fourth contact hole exposing
a part of the first common line connecting pattern,
the second connecting pattern being formed of the
same layer as the pixel electrodes.

The liquid crystal display device according to claim
3, further comprising:

a second common line connecting pattern pro-
vided on the non-display area between the plu-
rality of data pad portions and the display area,
and connecting the common pad lines and the
second common lines to each other.

The liquid crystal display device according to claim
7, wherein the first common lines and the second
common line connecting pattern are formed of the
same layer as the gate lines.

The liquid crystal display device according to claim 7,
wherein each second common line and the second
common line connecting pattern are electrically con-

15

20

25

30

35

40

45

50

55

10

10.

1.

12,

13.

14,

nected to each other by a third connecting pattern
through a fifth contact hole exposing a part of the
second common line and a sixth contact hole expos-
ing a part of the second common line connecting
pattern, the third connecting pattern being formed of
the same layer as the pixel electrodes, and
wherein each common pad line and the second com-
mon line connecting pattern are electrically connect-
ed to each other by a fourth connecting pattern
through a seventh contact hole exposing a part of
the common pad line and an eighth contact hole ex-
posing a part of the second common line connecting
pattern, the fourth connecting pattern being formed
of the same layer as the pixel electrodes.

The liquid crystal display device according to claim 7,
wherein the second common line connecting pattern
includes a plurality of island-shaped second com-
mon line connecting patterns, each arranged be-
tween the data driver ICs and connected to the com-
mon pad lines provided in the two neighboring first
driver ICs, or atleast two island-shaped second com-
mon line connecting patterns arranged at each data
driver IC and each connecting one common pad line
and at least two common pad lines.

The liquid crystal display device according to claim
7, wherein a semiconductor layer is interposed be-
tween the second common line connecting pattern
and the data lines at a region where the second com-
mon line connecting pattern and each data line over-
lap each other.

The liquid crystal display device according to claim
11, wherein a portion of each data line overlapped
with the second common line connecting pattern has
a greater line width than a line width of the remaining
portion of the data line, and a portion of the second
common line connecting pattern overlapped with the
data line has a smaller line width than a line width of
the remaining portion of the second common line
connecting pattern.

The liquid crystal display device according to claim
4, further comprising:

athird common line connecting pattern provided
in the non-display area at an opposite side of
the data pad portions and electrically connecting
the second common lines and the first common
line connecting pattern.

The liquid crystal display device according to claim
13, wherein the third common line connecting pattern
has a dual layer structure consisting of a first pattern
formed of the same layer as the data lines and a
second pattern formed of the same layer as the gate
lines and electrically connected to the first pattern.
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16.

17.

18.

19 EP 2 023 195 A1

The liquid crystal display device according to claim
1, further comprising:

a common voltage delay restrictor to supply
common voltage control signals to the first and
second common lines so as to prevent a com-
mon voltage delay phenomenon.

The liquid crystal display device according to claim
15, wherein the common voltage delay restrictor in-
cludes a plurality of delay preventing patterns, and
each delay preventing pattern has at least one re-
sistor and at least one capacitor having different val-
ues from those of the other delay preventing pat-
terns.

The liquid crystal display device according to claim
16, wherein values of the resistor and the capacitor
included in the respective delay preventing patterns
decrease as acommon voltage delay rate increases.

The liquid crystal display device according to claim
16, wherein at least one of the plurality of delay pre-
venting patterns is connected to the respective first
and second data driver ICs, to supply at least one
common voltage control signal to the respective first
and second data driver ICs.
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