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An LCD device includes a plurality of first gate lines and a
plurality of data lines vertically formed in a liquid crystal
panel, a plurality of second gate lines horizontally formed in
the liquid crystal panel, and a plurality of driving ICs disposed
in an upper or lower non-display area of the liquid crystal
panel, connected to the plurality of first gate lines to supply a
scan signal, and connected to the plurality of data lines to
supply data voltages. The plurality of first gate lines and the
plurality of second gate lines are electrically connected to
each other in pairs through a contact in an overlapping area
therebetween, and the plurality of first gate lines and the
plurality of data lines are formed on different layers.
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FIG. 6
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority of
Korean Patent Application No. 10-2012-0145542 filed on
Dec. 13, 2012, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present disclosure relates to a flat panel display

device, and more particularly, to a liquid crystal display
(LCD) device with a reduced bezel size and an enhanced
aesthetic design appearance.

[0004] 2. Discussion of the Related Art

[0005] With the advance of various portable electronic
devices such as mobile terminals and notebook computers,
the demand for flat panel display devices applied to the por-
table electronic devices is increasing.

[0006] Liquid crystal display (LCD) devices, plasma dis-
play panels (PDPs), field emission display (FED) devices,
organic light emitting diode (OLED) display devices, etc. are
developed as flat panel display devices.

[0007] In such FPD devices, the LCD devices are being
continuously expanded in application field because the LCD
devices are easily manufactured due to the advance of manu-
facturing technology and realize drivability of a driver, low
power consumption, a high-quality image, and a large screen.
[0008] FIG.1is a view schematically illustrating a related
art LCD device, and FIG. 2 is a view schematically illustrat-
ing a pixel structure of the related art LCD device.

[0009] Referring to FIGS. 1 and 2, the related art LCD
device includes a liquid crystal panel in which a plurality of
pixels are arranged in a matrix type, a driving circuit unit that
drives the liquid crystal panel, a backlight unit (not shown)
that supplies light to the liquid crystal panel, and a bezel (not
shown) that is formed to surround the liquid crystal panel and
the driving circuit unit.

[0010] The liquid crystal panel includes a lower substrate
(TFT array substrate) in which the plurality of pixels and a
plurality of lines for driving the pixels are provided, an upper
substrate (color filter array substrate) in which a plurality of
color filters and a plurality of black matrixes are formed, and
a liquid crystal layer disposed between the two substrates.
[0011] A plurality of gate lines and a plurality of data lines
are formed to intersect each other in the lower substrate of the
liquid crystal panel, and the plurality of pixels are respec-
tively formed in a plurality of areas in which the gate lines and
the data lines intersect each other. A thin film transistor (TFT),
a switching element, is formed in each of the pixels, and a
pixel electrode and a common electrode for applying an elec-
tric field are formed in each of the pixels.

[0012] The liquid crystal panel includes a display area 10
that displays an image and a non-display area that cannot
display an image.

[0013] A data driver 40 is connected to an upper non-dis-
play area of the liquid crystal panel. A pad area, in which a
plurality of pads receiving external signals for driving the
respective pixels are provided, is formed in an outer non-
display area of the lower substrate of the liquid crystal panel,
and a link line that links a corresponding pad to a correspond-
ing TFT and electrode is formed in plurality.

Jun. 19,2014

[0014] FIG. 3 is a sectional view illustrating the non-dis-
play area of the liquid crystal panel of the related art.

[0015] Referring to FIG. 3, a seal 30 is formed in an outer
portion (i.e., non-display area) of an active area in which the
plurality of pixels are formed, and the upper substrate 1 and
the lower substrate 2 are coupled to each other with the seal
30.

[0016] A gate-in panel (GIP) type, in which a built-in shift
register is disposed in the lower substrate 2, is applied for
reducing the manufacturing cost of the LCD device due to the
driving circuit unit adhered to the liquid crystal panel and
reducing a volume and a weight. By disposing a gate driver in
each of left and right non-display areas of the liquid crystal
panel in the GIP type, the pad area and link lines for applying
signals to the respective gate lines of the liquid crystal panel
are removed.

[0017] The gate driver and the data driver receive different
driving signals from a timing controller mounted on a printed
circuit board (PCB) 50 and receive a driving voltage supplied
from a power supply to thereby be driven.

[0018] The GIP type gate driver is disposed in each of the
left and right non-display areas of the lower substrate 2. In
FIG. 3, only the gate driver disposed at a left side of the lower
substrate 2 is illustrated.

[0019] TheGIPtype gate driver includes a common voltage
link area 22 receiving a common voltage (Vcom), a ground
(GND) link area 24, and a shift register logic area 26 that
generates a scan signal for turning on the TFTs of the liquid
crystal panel.

[0020] Comparing with a type in which a gate driver manu-
factured as a separate chip is connected to the liquid crystal
panel, the manufacturing cost of the LCD device can be
reduced by applying the GIP type gate driver, and a volume
and a weight can be reduced. However, bezel sizes of the left
and right sides of the liquid crystal panel increase.

[0021] As illustrated in FIG. 3, the ground link area 24
overlaps the seal 30, for increasing a bezel size. However, the
common voltage link area 22 is formed to have a width of
about 1 mm, and the shift register logic area 26 of the GIP type
gate driver is formed to have a width of S mm to 6 mm. For this
reason, a left bezel width and a right bezel width are formed
at 7 mm to 8 mm, and thus, there is a limitation in reducing a
size, causing a reduction in an aesthetic design appearance.
[0022] In the GIP type, there is a limitation in decreasing a
width of each line and an interval between adjacent lines to a
certain level or less, and thus, there is a difficulty in realizing
a narrow bezel. When the width of each line and the interval
between the adjacent lines are reduced for decreasing a bezel
size, a line resistance increases, and thus, a signal is distorted
and the shift register logic malfunctions. Especially, in the
GIP type, since it is impossible to remove lines, it is difficult
to realize an ideal narrow bezel, and moreover, it is impos-
sible to realize a borderless panel.

[0023] To solve the problems, a structure was proposed in
which the TFT array substrate and the color filter array sub-
strate are switched in disposed position, and the TFT array
substrate is disposed at an upper side. However, external light
is reflected by a plurality of lines formed in the TFT array
substrate, causing a reduction in visibility of an image.

SUMMARY

[0024] An LCD device includes: a plurality of first gate
lines and a plurality of data lines vertically formed in a liquid
crystal panel; a plurality of second gate lines horizontally
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formed in the liquid crystal panel, the plurality of second gate
lines and the plurality of first gate lines being formed on
different layers; and a plurality of driving ICs disposed in an
upper or lower non-display area of the liquid crystal panel,
connected to the plurality of first gate lines to supply a scan
signal, and connected to the plurality of data lines to supply
data voltages, wherein, the plurality of first gate lines and the
plurality of second gate lines are electrically connected to
each other in pairs through a contact in an overlapping area
therebetween, and the plurality of first gate lines and the
plurality of data lines are formed on different layers.

[0025] Itistobeunderstood 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

[0026] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiments of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0027] FIG.1is a view schematically illustrating a related
art LCD device;
[0028] FIG. 2 is a view schematically illustrating a pixel

structure of the related art LCD device;

[0029] FIG. 3 is a sectional view illustrating a non-display
area of a related art liquid crystal panel,

[0030] FIG. 4 is a view schematically illustrating an LCD
device according to an embodiment of the present invention;
[0031] FIG. 5is views illustrating a driving IC of the LCD
device according to an embodiment of the present invention;
[0032] FIG. 6 is a view illustrating a pixel structure of an
LCD device according to a first embodiment of the present
invention;

[0033] FIG. 7 is views for describing a left bezel size and
right bezel size of the LCD device according to an embodi-
ment of the present invention;

[0034] FIG. 8 is a view specifically illustrating the pixel
structure of the LCD device according to the first embodiment
of the present invention;

[0035] FIG.9is a sectional view taken along A1-A2 line of
FIG. §;
[0036] FIG. 10 is a view specifically illustrating a pixel

structure of an LCD device according to a second embodi-
ment of the present invention;

[0037] FIG. 11 is asectional view taken along B1-B2 line of
FIG. 10, and is a view illustrating an opening area of each
pixel being enlarged,

[0038] FIG.12is aview illustrating a parasitic capacitance
being generated between a vertical gate line and a common
electrode, in the pixel structure according to the first embodi-
ment of the present invention;

[0039] FIG. 13 is a sectional view illustrating a pixel struc-
ture of an LCD device according to a third embodiment of the
present invention;

[0040] FIG. 14 is a sectional view illustrating a pixel struc-
ture of an LCD device according to a fourth embodiment of
the present invention;

[0041] FIG. 15 is a sectional view illustrating a pixel struc-
ture of an LCD device according to a fifth embodiment of the
present invention; and
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[0042] FIG. 16 is a view illustrating a liquid crystal panel
being long provided in a vertical direction, in another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0043] Inthe specification, although illustrated in the draw-
ing, it is noted that like reference numerals denote like ele-
ments in appreciating the drawings.

[0044] The terms described in the specification should be
understood as follows. As used herein, the singular forms “a”,
“an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. The terms
first and second are for differentiating one element from the
other element, and these elements should not be limited by
these terms.

[0045] It will be further understood that the terms “com-
prises”, “comprising,”, “includes” and/or “including”, when
used herein, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0046] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at least
one of a first item, a second item, and a third item” denotes the
combination of all items proposed from two or more of the
first item, the second item, and the third item as well as the
first item, the second item, or the third item.

[0047] Indescription of embodiments of the present inven-
tion, when a structure (for example, an electrode, a line, a
wiring, a layer, or a contact) is described as being formed at an
upper portion/lower portion of another structure or on/under
the other structure, this description should be construed as
including a case where the structures contact each other and
moreover a case where a third structure is disposed therebe-
tween.

[0048] LCD devices have been variously developed in a
twisted nematic (TN) mode, a vertical alignment (VA) mode,
an in-plane switching (IPS) mode, and a fringe field switching
(FFS) mode according to a scheme of adjusting the alignment
of liquid crystal.

[0049] Among such modes, the IPS mode and the FFS
mode are modes in which a plurality of pixel electrodes and a
common electrode are arranged on a lower substrate, thereby
adjusting the alignment of liquid crystal with electric fields
between the pixel electrodes and the common electrode. An
LCD device according to an embodiment of the present
invention may be applied irrespective of modes, but the IPS
mode will be described as an example.

[0050] Hereinafter, an LCD device according to an embodi-
ment of the present invention will be described in detail with
reference to the accompanying drawings.

[0051] The main contents of the present invention are to
reduce a bezel size of an LCD device. Therefore, an instru-
ment irrelevant to a bezel and a backlight unit supplying light
to a liquid crystal panel may not be illustrated, and their
detailed description may not be provided.

[0052] FIG. 4 is a view schematically illustrating an LCD
device according to an embodiment of the present invention.
[0053] Referring to FIG. 4, the LCD device according to an
embodiment of the present invention includes a liquid crystal
panel 100 in which a plurality of pixels are arranged in a
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matrix type, a plurality of driving ICs 400 for driving the
liquid crystal panel 100, a printed circuit board (PCB) 300 on
which a control unit supplying a control signal for driving the
plurality of driving ICs 400 and a power supply generating
driving power are mounted, a backlight unit that supplies light
to the liquid crystal panel 100, and a bezel and an external
case that are provided to surround the liquid crystal panel 100
and a driving circuit unit.

[0054] FIG. 5is views illustrating a driving IC of the LCD
device according to an embodiment of the present invention.
InFIG. 5, one of the plurality of driving ICs 400 is illustrated.
The plurality of driving ICs 400 may be provided in a chip-on
glass (COQG) type or a chip-on film (COF, chip-on flexible
printed circuit) type.

[0055] Referring to FIG. SA, in the driving IC 400 of the
LCD device according to an embodiment of the present
invention, a gate driving logic and a data driving logic are
merged into one chip.

[0056] Referring to FIG. 5B, in the driving IC 400 of the
LCD device according to an embodiment of the present
invention, a data driving IC 420 and a gate driving IC 430 are
merged into one chip.

[0057] The data driving logic or the data driving IC 420
generates analog data voltages supplied to the respective pix-
els by using a data control signal and digital image data which
are applied from the control unit mounted on the PCB 300.
[0058] The gate driving logic or the gate driving 1C 430
generates a scan signal (gate signal) for turning on a plurality
of TFTs formed in the respective pixels, by using a gate
control signal applied from the control unit mounted on the
PCB 300.

[0059] A plurality oflink lines 410 are formed at both sides
of the driving IC 400. Here, the plurality of link lines 410
include a plurality of gate link lines 412 and a plurality of data
link lines 414.

[0060] The driving IC 400 receives the gate control signal
from the control unit through the plurality of gate link lines
412, and generates the scan signal on the basis of the gate
control signal. The driving IC 400 supplies the generated scan
signal to the pixels formed in the liquid crystal panel 100.
[0061] Moreover, the driving IC 400 receives the data con-
trol signal and the digital image data from the control unit
through the data link lines 414, and generates analog data
voltages on the basis of the data control signal and the digital
image data. The driving IC 400 supplies the generated analog
data voltages to the pixels formed in the liquid crystal panel
100.

[0062] The number of data lines DL formed in the liquid
crystal panel 100 is not necessarily equal to that of first gate
lines (VGL, vertical gate lines), and therefore, the number of
gate link lines 412 is not equal to that of data link lines 414,
and the gate link lines 412 and the data link lines 414 are not
alternately disposed. For example, two data link lines 414
may be provided in correspondence with one gate link line
412 depending on pitches and resolution of the pixels.
[0063] Hereinafter, a structure of the liquid crystal panel
100 of the present invention will be described in detail with
reference to the drawing.

[0064] FIG. 6 is a view illustrating a pixel structure of an
LCD device according to a first embodiment of the present
invention, and FIG. 7 is views for describing a left bezel size
and right bezel size of the LCD device according to an
embodiment of the present invention.
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[0065] Referring to FIGS. 6 and 7, the liquid crystal panel
100 includes an upper substrate (color filter array substrate)
110, a lower substrate (TFT array substrate) 120, and a liquid
crystal layer disposed between the two substrates 110 and
120. The upper substrate 110 and the lower substrate 120 are
coupled to each other with a seal 130.

[0066] The upper substrate 110 of the liquid crystal panel
100 includes a plurality of red (R), green (), and blue color
filters for displaying a color image, and a black matrix (BM)
112 that is formed between adjacent pixels to divide the
pixels. Here, the black matrix (BM) is formed in plurality. In
FIG. 7, a left non-display area of the liquid crystal panel 100
is illustrated, and thus, the color filters formed in an active
area are not shown.

[0067] The lower substrate 120 of the liquid crystal panel
100 includes a display area (active area) in which the plurality
of pixels for displaying an image are formed, and a non-
display area in which a plurality of link lines linking the
plurality of driving ICs 400 to the pixels are formed.

[0068] A plurality of first gate lines (vertical gate lines)
VGL, a plurality of second gate lines (horizontal gate lines)
HGL, and a plurality of data lines DL are formed in the active
area of the TFT array substrate 120.

[0069] Theplurality of pixels are defined by the plurality of
first gate lines VGL, the plurality of second gate lines HGL,
and the plurality of data lines DL. Each of the pixels includes
acommon electrode that receives a common voltage (Vcom),
a pixel electrode that receives data voltage (Vdata), a storage
capacitor (Cst), and a TFT that is a switching element.
[0070] Here, an active layer of the TFT may be formed of
amorphous silicon (a-Si), low temperature poly silicon
(LTPS), or indium gallium zinc oxide (IGZO).

[0071] The LCD device including the above-described ele-
ments changes alignment of liquid crystal with an electric
field generated between paired pixel electrode and common
electrode, and adjusts a transmittance of light supplied from
the backlight unit by aligning the liquid crystal, thereby dis-
playing an image.

[0072] Asillustrated in FIGS. 4 and 5, the driving IC 400 in
which the gate driving IC (or gate driving logic) and the data
driving IC (or data driving logic) are merged into one chip is
disposed at an upper side (or lower side) of the liquid crystal
panel 100 in a planar view. Therefore, the present invention
applies a new gate line structure, for supplying the scan signal
to the pixels of the liquid crystal panel 100. In FIG. 4, the
driving IC 400 is illustrated as being disposed at the upper
side of the liquid crystal panel 100 in a planar view, but is not
limited thereto. As another example, the driving IC 400 may
be disposed at the lower side of the liquid crystal panel 100 in
a planar view.

[0073] As illustrated in FIG. 6, the plurality of first gate
lines VGL and the plurality of data lines DL are formed in
parallel across a vertical direction in the liquid crystal panel
100. That is, the plurality of first gate lines VGL are formed in
parallel and in the same direction as the plurality of data lines
DL.

[0074] The plurality of second gate lines HGL are formed
to intersect the plurality of first gate lines VGL and the plu-
rality of data lines DL. That is, the plurality of gate lines HGL
are formed in a horizontal direction.

[0075] To provide a detailed description, the plurality of
first gate lines VGL and the plurality of data lines are verti-
cally formed from an upper side to a lower side along to a
long-axis direction of the liquid crystal panel 100. The plu-
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rality of second gate lines HGL are horizontally formed from
a left side to a right side (or from a right side to a left side)
along to a short-axis direction of the liquid crystal panel 100.
[0076] Inthe LCD device accordingto the first embodiment
of the present invention, the vertically formed plurality of first
gate lines VGL and the plurality of horizontally formed sec-
ond gate lines HGL are formed of the same number in one-
to-one correspondence relationship.

[0077] Here, the plurality of horizontally formed second
gate lines HGL are disposed on a first layer in the liquid
crystal panel, and the vertically formed plurality of first gate
lines VGL and the vertically formed plurality of data lines DL
are disposed on a second layer in the liquid crystal panel.
[0078] The vertically formed plurality of first gate lines
VGL and the plurality of second gate lines HGL are disposed
on different layers in the liquid crystal panel with an insulat-
ing layer therebetween, but the plurality of first gate lines
VGL and the plurality of second gate lines HGL. are selec-
tively brought into contact with each other through a contact
CNT in an overlapping area therebetween. That is, the plu-
rality of first gate lines VGL and the plurality of second gate
lines HGL are electrically connected to each other by pair
through the contact CNT in the overlapping area therebe-
tween.

[0079] Specifically, a vertically formed first-order first gate
line VGL1 and a horizontally formed first-order second gate
line HGL1 are electrically connected to each other through a
first contact CNT 1 in an overlapping area therebetween. Like
this, a pair of vertical gate line and horizontal gate line,
namely, the first-order vertical gate line VGL1 and the first-
order horizontal gate line HGL1 are electrically connected to
each other through the first contact CNT1.

[0080] A vertically formed second-order first gate line
VGIL2 and a horizontally formed second-order second gate
line HGL2 are electrically connected to each other through a
second contact CN'T2 in an overlapping area therebetween.
Like this, a pair of vertical gate line and horizontal gate line,
namely, the second-order vertical gate line VGL2 and the
second-order horizontal gate line HGL2 are electrically con-
nected to each other through the second contact CNT2.
[0081] A vertically formed third-order first gate line VGL3
and a horizontally formed third-order second gate line HGL3
are electrically connected to each other through a third con-
tact CNT3 in an overlapping area therebetween. Like this, a
pair of vertical gate line and horizontal gate line, namely, the
third-order vertical gate line VGL3 and the third-order hori-
zontal gate line HGL3 are electrically connected to each other
through the third contact CNT3.

[0082] In the same structure as the above-described struc-
ture, n number of first gate lines VGL and n number of second
gate lines HGL are paired and electrically connected to each
other through a contact.

[0083] The above-described expressions of first-order, sec-
ond-order, and third-order are for describing an order and
relationship between a plurality of lines, and the expression of
first-order does not denote a first-order line of all lines but is
for describing the present invention with reference to the
drawing. Hereinafter, the expressions of first-order, second-
order, and third-order are also applied identically to contents
of the specification.

[0084] The vertically formed plurality of first gate lines
VGL are respectively connected to the plurality of gate link
lines 412 illustrated in FIG. 5. Thus, the scan signal output
from the driving IC 400 is applied to the plurality of first gate
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lines VGL. The scan signal is supplied to the TFTs of the
pixels formed in the liquid crystal panel 100 via the plurality
of second gate lines HGL connected to the plurality of first
gate lines VGL, thereby turning on the TFTs. At this time, the
scan signal is sequentially supplied to all the pixels of the
liquid crystal panel 100 in units of one horizontal line.
[0085] The vertically formed plurality of data lines DL are
respectively connected to the plurality of data link lines 414
illustrated in FIG. 5. Thus, data voltages (Vdata) output from
the driving IC 400 are applied to the respective data lines DL.
[0086] When a data voltage (Vdata) is supplied to a source
electrode of a specific TFT formed in the liquid crystal panel
100 via a corresponding data line DL to turn on the TFT, the
data voltage (Vdata) supplied to the source electrode is sup-
plied to a pixel electrode via a drain electrode.

[0087] In the LCD device according to an embodiment of
the present invention, the driving IC 400 in which the gate
driving IC (or gate driving logic) and the data driving IC (or
data driving logic) are merged into one chip is disposed at the
upper side of the liquid crystal panel 100 in a planar view.
[0088] By applying the scan signal to a pixel through a
vertically formed first gate line and applying a data voltage
(Vdata) to the pixel through a vertically formed data line, a
link line and a GIP logic can be removed from the left and
right non-display areas of the related art liquid crystal panel.
[0089] Accordingly, as illustrated in F1IG. 7, only a common
voltage link area 122 is formed in the left non-display area of
the liquid crystal panel 100, and only a ground link area 124
is formed in the right non-display area of the liquid crystal
panel 100, thus decreasing a bezel width to 1.0 mmto 1.6 mm.
[0090] Here, as illustrated in FIG. 7A, the common voltage
link area 122 may be formed to overlap the seal 130. As
illustrated in FIG. 7B, the ground voltage link area 124 may
be formed to overlap the seal 130. Also, the commion voltage
link area 122 and the ground voltage link area 124 are formed
to have a minimum of bezel width margin necessary for
coupling of the upper substrate 110 and the lower substrate
120, thereby realizing a narrow bezel.

[0091] Here, the left bezel width and right bezel width of
the liquid crystal panel 100 may be affected by the line width
of the seal used to couple the upper and lower substrates, and
thus, since the line width of the seal can be realized to less
than 1 mm at the present technical level, the left bezel width
and right bezel width of the LCD device according to the
embodiments of the present invention can be sufficiently
reduced to 1 mm or less. When technology of controlling the
line width of the seal is more advanced in the future, the left
bezel width and right bezel width of the LCD device accord-
ing to the embodiments of the present invention can decrease.
[0092] FIG. 8 is a view specifically illustrating the pixel
structure of the LCD device according to the first embodiment
of the present invention, and FIG. 9 is a sectional view taken
along A1-A2 line of FIG. 8. In FIG. 8. it is illustrated that the
pixels have a single domain and a square and rectangular
shape, but is not limited thereto. The pixels may be formed to
have a multi-domain.

[0093] Referring to FIGS. 8 and 9, acommon electrode 180
receiving the common voltage (Vcom) and a pixel electrode
190 receiving a data voltage (Vdata) are formed in each pixel
of the liquid crystal panel 100.

[0094] InFIGS. 8 and 9, a pixel structure driven in the IPS
mode is illustrated, and thus, the common electrode 180 and
the pixel electrode 190 are disposed on the same layer. In
addition, the common electrode 180 and the pixel electrode
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are patterned in a finger shape, and are formed in order for the
patterns to intersect each other.

[0095] A horizontal gate line 140 is provided in a width
direction (X-axis direction), and a data line 160 and a vertical
gate line 150 are provided in a length direction (Y-axis direc-
tion).

[0096] Two common voltage lines 170 for applying the
common voltage (Vcom) to the common electrode 180 of
each pixel are vertically disposed in parallel with and next to
the vertical gate line 150 and data line 160 disposed therebe-
tween.

[0097] A firstcommon voltage line 1704 is disposed next to
the vertical gate line 150, a second common voltage line 1705
is disposed next to the data line 160, and a third common
voltage line 170c is disposed between the vertical gate line
150 and the data line 160.

[0098] Although the first to third common voltage lines
170a to 170c are separated from each other, the first to third
common voltage lines 170a to 170¢ contact the common line
(not shown) which is formed in parallel and in the same
direction as the horizontal gate line 140, and the same com-
mon voltage (Vecom) is supplied to the first to third common
voltage lines 170a to 170c¢.

[0099] As illustrated in FIG. 9, the data line 160 and the
vertical gate line 150 are formed on the same layer, and the
common voltage line 170 is formed on a layer thereunder.
That is, the common voltage line 170 is formed on the first
layer in the liquid crystal panel, and the data line 160 and the
vertical gate line 150 are formed on the second layer in the
liquid crystal panel. Active layers may be formed under the
vertical gate line 150 and the data line 160.

[0100] Although not shown in the sectional view of FIG. 9
(A1-A2 line of FIG. 8), the horizontal gate line 140 is formed
under the layer on which the data line 160 and the vertical gate
line 150 are formed. Thus, the horizontal gate line 140 and the
vertical gate line 150 are formed on different layers, and
electrically connected through a contact.

[0101] Here, the common voltage line 170 1s formed on the
first layer, and a gate insulating layer 145 is formed thereon.
The vertical gate line 150 and the data line 160 are formed on
the second layer on the gate insulating layer 145.

[0102] Here, an active pattern remains in a process that
forms a TFT under the vertical gate line 150 and data line 160.
This is because a source electrode and drain electrode of the
TFT, the vertical gate line 150, and the data line 160 are
formed in a single process. Even in the following embodi-
ment, the active pattern ofthe TFT canremain under a specific
line.

[0103] A passivation layer 155 is formed to cover the ver-
tical gate line 150 and the data line 160, and a planarization
layer 165 is formed of photoacryl (PAC) on the passivation
layer 155. Although not shown in the drawing, the common
electrode 180 and the pixel electrode 190 are formed on the
planarization layer 165.

[0104] A gate driving voltage of the scan signal applied
from the driving IC 400 to the vertical gate line 150 may be
applied at -5 V to +30 V. At this time, due to a high-voltage
scan signal, coupling stronger than an electric field generated
by a data voltage (Vdata) applied to the data line 160 can be
formed in a long-axis direction of each pixel.

[0105] Therefore, a leakage of light can occur in the pixels,
and particularly, a black image cannot accurately be dis-
played, causing a reduction in a contrast ratio. To solve such
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problems, the third common voltage line 170¢ is formed
between the vertical gate line 150 and the data line 160.
[0106] Although the lines are disposed on different layers,
since the third common voltage line 170¢ 1s disposed between
the vertical gate line 150 and the data line 160, the common
voltage (Vcom) of =2 V to +3 V can prevent the coupling of
electric fields from occurring in the long-axis direction of
each pixel due to a high-voltage scan signal.

[0107] That is, an electric field caused by the high-voltage
scan signal applied to the plurality of first gate lines VGL can
be counteracted using the third common voltage line 170¢
disposed between the plurality of first gate lines VGL and the
plurality of data lines DL.

[0108] Inthe pixelstructure ofthe LCD device according to
the first embodiment of the present invention illustrated in
FIGS. 8 and 9, an aperture ratio of each pixel can decrease by
a certain degree due to the vertically formed plurality of first
gate lines VGL and the third common voltage line 170¢. To
solve such a problem, as illustrated in FIGS. 10 and 11, a pixel
structure is changed.

[0109] FIG. 10 is a view specifically illustrating a pixel
structure of an LCD device according to a second embodi-
ment of the present invention. FIG. 11 is a sectional view
taken along B1-B2 line of FIG. 10, and is a view illustrating
an opening area of each pixel being enlarged,

[0110] In FIG. 10, it is illustrated that the pixels have a
single domain and a square and rectangular shape, but is not
limited thereto. The pixels may be formed to have a multi-
domain.

[0111] Referringto FIGS.10and 11, the common electrode
180 receiving the common voltage (Vcom) and a pixel elec-
trode 190 receiving a data voltage (Vdata) are formed in each
pixel of the liquid crystal panel 100.

[0112] In FIGS. 10 and 11, a pixel structure driven in the
IPS mode is illustrated, and thus, the common electrode 180
and the pixel electrode 190 are disposed on the same layer. In
addition, the common electrode 180 and the pixel electrode
are patterned in a finger shape, and are formed in order for the
patterns to intersect each other.

[0113] The horizontal gate line 140 is provided in a width
direction (X-axis direction), and the data line 160 and the
vertical gate line 150 are provided in a length direction
(Y-axis direction).

[0114] Two common voltage lines 170 for applying the
common voltage (Veom) to the common electrode 180 of
each pixel are vertically disposed in parallel with and next to
the vertical gate line 150 and data line 160 disposed therebe-
tween.

[0115] A firstcommon voltageline 170a is disposed next to
the vertical gate line 150, and a second common voltage line
1705 is disposed next to the data line 160.

[0116] That is, the vertical gate line 150 and the data line
160 are paired and vertically formed in parallel, a first com-
mon voltage line 170a is formed next to the vertical gate line
150, and a second common voltage line 1705 is formed next
to the data line 160.

[0117] Although the first and second common voltage lines
170a and 1705 are separated from each other, the first and
second common voltage lines 170a and 1705 contact a com-
mon line (not shown) which is formed in parallel and in the
same direction as the horizontal gate line 140, and the same
common voltage (Vcom) is supplied to the first and second
common voltage lines 170a and 1704.
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[0118] Asillustrated in FIG. 11, the vertical gate line 150 is
formed on the firstlayer, and an insulating layer 175 is formed
to cover the vertical gate line 150. The data line 160 and the
common voltage line 170 are formed on the second layer on
the insulating layer 175.

[0119] The gate insulating layer 145 is formed to cover the
data line 160 and the common voltage line 170, and the
passivation layer 155 is formed thereon. The planarization
layer 165 is formed of photoacryl (PAC) on the passivation
layer 155. Although not shown in the drawing, the common
electrode 180 and the pixel electrode 190 are formed on the
planarization layer 165.

[0120] Although not shown in the sectional view of F1G. 11
(B1-B1 line of FIG. 10), the horizontal gate line 140 and the
vertical gate line 150 are formed on different layers, and
electrically connected through a contact.

[0121] In comparison with the pixel structure of FIG. 9, in
the pixel structure of FIG. 11, the vertical gate line 150 and the
data line 160 are formed on different layers for enlarging an
opening area.

[0122] In the pixel structure of FIG. 9, by removing the
third common voltage line 170¢ which is formed between the
vertical gate line 150 and the data line 160, an opening area is
enlarged by an area which is occupied by the third common
voltage line 170c¢ before. Accordingly, in comparison with the
first embodiment, an aperture ratio of each pixel can increase
in the second embodiment.

[0123] Inthe LCD device according to the embodiments of
the present invention, an aperture ratio of each pixel
increases, thus increasing a luminance of an image. Also, the
number of backlight components is reduced in proportion to
the increased luminance, thus reducing the manufacturing
cost.

[0124] 1Inthe pixel structures of FIGS. 10 and 11, although
the third common voltage line 170c¢ is not formed between the
vertical gate line 150 and the data line 160, since the vertical
gate line 150 and the data line 160 are formed on different
layers and separated from each other in a diagonal direction,
an influence of an electric field due to a high-voltage scan
signal can be reduced.

[0125] FIG.12 is aview illustrating a parasitic capacitance
being generated between a vertical gate line and a common
electrode, in the pixel structure according to the first embodi-
ment of the present invention. FIG. 13 is a sectional view
illustrating a pixel structure of an LCD device according to a
third embodiment of the present invention.

[0126] First, referring to FIG. 12, the common voltage line
1701s formed on the first layer, and when the vertical gate line
150 and the data line 160 are formed on the second layer, a
parasitic capacitance can be generated between the vertical
gate line 150 and the common electrode 180 with the passi-
vation layer 155 and planarization layer 165 therebetween.

[0127] Since the vertical gate line 150 is formed along a
long axis of a pixel, a high parasitic capacitance can be gen-
erated. The scan signal applied to the vertical gate line 150
may be delayed due to the high parasitic capacitance when
being applied to a corresponding pixel, and can obstruct a
normal operation of a TFT formed in the pixel. To solve such
an effect by the high parasitic capacitance, as illustrated in
FIG. 13, a pixel structure may be changed.

[0128] Referring to FIG. 13, the vertical gate line 150 is
formed on the firstlayer, and an insulating layer 175 is formed
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to cover the vertical gate line 150. A data line 160 and a
common voltage line 170 are formed on the second layer on
the insulating layer 175.

[0129] The gate insulating layer 145 1s formed to cover the
data line 160 and the common voltage line 170, and the
passivation layer 155 is formed thereon. The passivation layer
165 is formed of photoacryl (PAC) on the passivation layer
155. The common electrode 180 and the pixel electrode 190
are formed on the passivation layer 165.

[0130] Although not shown in the sectional view of FIG.
13, the horizontal gate line 140 and the vertical gate line 150
are formed on different layers, and electrically connected
through a contact.

[0131] Incomparison with the pixel structure of FIG. 13, in
the pixel structure of FIG. 12, since the vertical gate line 150
is formed on the second layer close to the common electrode
180, a high parasitic capacitance can be generated.

[0132] On the other hand, in the pixel structure of FIG. 13,
the vertical gate line 150 is formed as the first layer to become
far away from the common electrode 180, and can reduce the
amount of parasitic capacitance generated between the com-
mon electrode 180 and the vertical gate line 150 as compared
with the structure of FIG. 12.

[0133] In the pixel structure of FIG. 12, the passivation
layer 155 and the planarization layer 165 are formed between
the common electrode 180 and the vertical gate line 150, but
in the pixel structure of FIG. 13, the insulating layer 175, the
gate insulating layer 145, the passivation layer 155, and the
planarization layer 165 are formed between the common
electrode 180 and the vertical gate line 150, thus decreasing
the amount of parasitic capacitance.

[0134] FIG. 14 is a sectional view illustrating a pixel struc-
ture of an LCD device at the same position of the liquid crystal
panel shown in FI1G. 13 according to a fourth embodiment of
the present invention.

[0135] Referring to FIG. 14, the vertical gate line 150 and
the data line 160 are formed on the first layer, and the gate
insulating layer 145 is formed to cover the vertical gate line
150 and the data line 160. The common voltage line 170 is
formed on the second layer on the gate insulating layer 145.
[0136] The passivation layer 155 is formed to cover the
common voltage line 170, and the planarization layer 165 is
formed of photoacryl (PAC) on the passivation layer 155. The
common electrode 180 and the pixel electrode 190 are formed
on the planarization layer 165.

[0137] Although not shown in the sectional view of FIG.
14, the horizontal gate line 140 and the vertical gate line 150
are formed on different layers, and electrically connected
through a contact.

[0138] In the pixel structure of FIG. 14, the vertical gate
line 150 is formed as the first layer to become far away from
the common electrode 180, and can reduce the amount of
parasitic capacitance generated between the common elec-
trode 180 and the vertical gate line 150.

[0139] In the pixel structure of FIG. 14, the gate insulating
layer 145, the passivation layer 155, and the planarization
layer 165 are formed between the common electrode 180 and
the vertical gate line 150, thus decreasing the amount of
parasitic capacitance.

[0140] FIG. 15 is a sectional view illustrating a pixel struc-
ture of an LCD device at the same position of the liquid crystal
panel shown in FIG. 14 according to a fifth embodiment of the
present invention.
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[0141] Referring to FIG. 15, the vertical gate line 150 is
formed on the first layer, and the insulating layer 185 is
formed to cover the vertical gate line 150. The common
voltage line 170 is formed on the second layer on the insulat-
ing layer 185, and the gate insulating layer 145 is formed on
the second layer to cover the common voltage line 170.
[0142] The data line 160 is formed on a third layer on the
gate insulating layer 145, and the passivation layer 155 is
formed to cover the common voltage line 170. The planariza-
tion layer 165 is formed of photoacryl (PAC) on the passiva-
tion layer 155. The common electrode 180 and the pixel
electrode 190 are formed on the planarization layer 165.
[0143] Although not shown in the sectional view of FIG.
15, the horizontal gate line 140 and the vertical gate line 150
are formed on different layers, and electrically connected
through a contact.

[0144] In the pixel structure of FIG. 15, the vertical gate
line 150 is formed as the first layer to become far away from
the common electrode 180, and can reduce the amount of
parasitic capacitance generated between the common elec-
trode 180 and the vertical gate line 150.

[0145] Inthe pixel structure of FIG. 15, the insulating layer
185, the gate insulating layer 145, the passivation layer 155,
and the planarization layer 165 are formed between the com-
mon electrode 180 and the vertical gate line 150, thus decreas-
ing the amount of parasitic capacitance.

[0146] Moreover, as illustrated in FIGS. 11, 13 and 15, the
vertical gate line 150 and the data line 160 which are formed
in parallel across a vertical direction are formed on different
layers, a short circuit of the vertical gate line 150 and data line
160 due to a foreign material can be prevented in a manufac-
turing process, thus increasing a process efficiency and a
manufacturing vield rate.

[0147] FIG. 16 is a view illustrating a liquid crystal panel
having a long side in a vertical direction, in another embodi-
ment of the present invention.

[0148] Referring to FIG. 16, by rotating the structure of
FIG. 4 by 90 degrees, a screen may be long displayed in the
vertical direction. In this case, the plurality of driving ICs 400
are disposed at the upper side of the liquid crystal panel 100
in a planar view.

[0149] Here, the plurality of first gate lines VGL and the
plurality of datalines DL are vertically formed from the upper
side to the lower side along the long-axis direction of the
liquid crystal panel 100. The plurality of second gate lines
HGL are horizontally formed from the left side to the right
side (or from the right side to the left side) along the short-axis
direction of the liquid crystal panel 100. Contacts between the
plurality of vertically formed first gate lines VGL and the
plurality of horizontally formed second gate lines HGL may
be made identically to the above description of FIG. 6.
[0150] Even in the LCD device according to another
embodiment of the present invention illustrated in FIG. 16,
identically to the above-described embodiment, the link line
and the GIP logic can be removed from the left and right
non-display areas of the related art liquid crystal panel.
Accordingly, only the common voltage link area 122 is
formed in the left non-display area of the liquid crystal panel
100, and only the ground link area 124 is formed in the right
non-display area of the liquid crystal panel 100, thus decreas-
ing a bezel width to 1.0 mm to 1.6 mm.

[0151] As described above, in the LCD device according to
the embodiments of the present invention, the left and right
sizes of the bezel formed to surround the non-display area of
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the liquid crystal panel can be reduced. According to the
present invention, by decreasing the bezel size to about 1 mm,
a relatively broader display screen can be provided to users,
and the aesthetic design appearance of the LCD device can be
enhanced.

[0152] Inthe LCD device according to the embodiments of
the present invention, the size of the bezel formed at the outer
portion of the liquid crystal panel can be reduced.

[0153] Inthe LCD device according to the embodiments of
the present invention, an aesthetic design appearance can be
enhanced.

[0154] Inthe LCD device according to the embodiments of
the present invention, a narrow bezel and a borderless panel
can be implemented such that the lower instrument, left
instrument, and right instrument ofthe liquid crystal panel are
not exposed to the front.

[0155] Inthe LCD device according to the embodiments of
the present invention, an aperture ratio of each pixel
increases, thus increasing a luminance of an image. Also, the
number of backlight components is reduced, thus reducing
the manufacturing cost.

[0156] Inthe LCD device according to the embodiments of
the present invention, the size of the pad area can be reduced.
[0157] Inthe LCD device according to the embodiments of
the present invention, the manufacturing cost can be reduced.
[0158] In addition to the aforesaid features and effects of
the present invention, other features and effects of the present
invention can be newly construed from the embodiments of
the present invention.

[0159] 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 spiritor 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 (LCD) device, comprising;

a plurality of vertical gate lines and a plurality of data lines
vertically arranged in a liquid crystal panel,

a plurality of horizontal gate lines horizontally arranged in
the liquid crystal panel, the plurality of horizontal gate
lines and the plurality of vertical gate lines being on
different layers; and

a plurality of driving ICs disposed in an upper or lower
non-display area of the liquid crystal panel, connected to
the plurality of vertical gate lines to supply a scan signal,
and connected to the plurality of data lines to supply data
voltages.

wherein,

the plurality of vertical gate lines and the plurality of hori-
zontal gate lines are electrically connected to each other
in pairs through a contact in an overlapping area ther-
ebetween, and

the plurality of vertical gate lines and the plurality of data
lines are on different layers.

2. The LCD device of claim 1, further comprising a plural-

ity of common voltage lines,

wherein,

the plurality of vertical gate lines are on a first layer in the
liquid crystal panel, and

the plurality of data lines and the plurality of common
voltage lines are on a second layer in the liquid crystal
panel above the first layer.
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3. The LCD device of claim 2, further comprising:

an insulating layer between the first layer and the second

layer;

a gate insulating layer and a passivation layer on the data

lines and the common voltage lines; and

a planarization layer on the passivation layer.

4. The LCD device of claim 1, further comprising a plural-
ity of common voltage lines ona first layer in the liquid crystal
panel,

wherein the plurality of vertical gate lines and the plurality

of data lines are on a second layer in the liquid crystal
panel above the first layer.

5. The LCD device of claim 4, further comprising:

a gate insulating layer between the first layer and the sec-

ond layer;

a passivation layer on the data lines and the common volt-

age lines; and

a planarization layer on the passivation layer.

6. The LCD device of claim 1, further comprising a plural-
ity of common voltage lines,

wherein,

the plurality of vertical gate lines and the plurality of data

lines are on a first layer in the liquid crystal panel, and
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the plurality of common voltage lines are on a second layer
in the liquid erystal panel above the first layer.

7. The LCD device of claim 6, further comprising:

a gate insulating layer between the first layer and the sec-
ond layer;

a passivation layer on the common voltage lines; and

a planarization layer on the passivation layer.

8. The LCD device of claim 1, further comprising a plural-

ity of common voltage lines,

wherein,

the plurality of vertical gate lines are on a first layer in the
liquid crystal panel,

the plurality of common voltage lines are on a second layer
in the liquid crystal panel above the first layer, and

the plurality of data lines are on a third layer in the liquid
crystal panel above the second layer.

9. The LCD device of claim 8, further comprising:

a gate insulating layer between the first layer and the sec-
ond layer;

a passivation layer between the second layer and the third
layer; and

an insulating layer and a planarization layer on the data
lines.
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