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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

Field of the Invention

[0001] This disclosure relates to a flat panel display
device. This disclosure also relates to a liquid crystal dis-
play (LCD) device with a reduced bezel size and an en-
hanced aesthetic design appearance.

Discussion of the Related Art

[0002] With the advance of various portable electronic
devices such as mobile terminals and notebook comput-
ers, the demand for flat panel display devices applied to
the portable electronic devices is increasing.
[0003] Liquid crystal display (LCD) devices, plasma
display panels (PDPs), field emission display (FED) de-
vices, organic light emitting diode (OLED) display devic-
es, etc. are developed as flat panel display (FPD) devic-
es.
[0004] In such FPD devices, LCD devices are becom-
ing increasingly prevalent because LCD devices can be
readily manufactured as a result of advances in manu-
facturing technology that support low power consump-
tion, a high-quality image, and a large screen.
[0005] FIG. 1 is a view schematically illustrating a re-
lated art LCD device, and FIG. 2 is a view schematically
illustrating a pixel structure of the related art LCD device.
[0006] 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.
[0007] The liquid crystal panel can include a lower sub-
strate (TFT array substrate) in which the plurality of pixels
and a plurality of lines for driving the pixels are provided.
Also, the liquid crystal panel can include an upper sub-
strate (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 sub-
strates.
[0008] A plurality of gate lines and a plurality of data
lines are formed to intersect each other in the lower sub-
strate of the liquid crystal panel. The plurality of pixels
are respectively formed in a plurality of areas in which
the gate lines and the data lines intersect each other. A
thin film transistor (TFT) and a switching element are
formed in each of the pixels. Also, a pixel electrode and
a common electrode for applying an electric field are
formed in each of the pixels.
[0009] The liquid crystal panel includes a display area
10 that displays an image and a non-display area that
cannot display an image.
[0010] A data driver 40 is connected to an upper non-

display 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. Also, a link line that links a corre-
sponding pad to a corresponding TFT and electrode is
formed. A gate driver and the data driver 40 receive a
plurality of different driving signals from a timing controller
mounted on a printed circuit board (PCB) 50, and are
driven with a driving voltage supplied from a power sup-
ply.
[0011] FIG. 3 is a sectional view illustrating the non-
display area of the liquid crystal panel of the related art.
[0012] Referring to FIG. 3, a sealant 30 is formed in an
outer portion (e.g., non-display area) of an active area in
which the plurality of pixels are formed. The upper sub-
strate 1 and the lower substrate 2 are coupled to each
other with the sealant 30.
[0013] A gate-in panel (GIP) type of LCD device, in
which a built-in shift register is disposed in the lower sub-
strate 2, can be implemented to reduce the manufactur-
ing cost of the LCD device. By adhering the driving circuit
unit to the liquid crystal panel, volume and a weight can
be reduced. 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.
[0014] 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, and the gate driver
disposed at a right side of the lower substrate 2 is not
illustrated.
[0015] The GIP type 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.
[0016] In comparison with an implementation where a
separately manufactured gate driver 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. Furthermore, a volume and a weight can be
reduced. However, the GIP type gate driver may increase
the bezel sizes of the left and right sides of the liquid
crystal panel. As illustrated in FIG. 3, the ground link area
24 overlaps the sealant 30, for increasing a bezel size.
However, in some implementations, the common voltage
link area 22 is formed to have a width of about 1mm, and
the shift register logic area 26 of the GIP type gate driver
is formed to have a width of 5 mm to 6 mm. For this
reason, a left bezel width and a right bezel width are
formed at 7 mm to 8 mm, thus causing an increased bezel
size and a reduction in an aesthetic design appearance.
[0017] In the GIP type, there is a difficulty 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
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in realizing a narrow bezel. When the width of each line
and the interval between the adjacent lines are reduced
to decrease a bezel size, a line resistance increases
causing distortions in line signals and malfunctions in the
shift register logic.
[0018] To solve these problems, a structure was pro-
posed in which the position in the TFT array substrate
and the color filter array substrate are disposed is
switched, i.e., where the TFT array substrate is disposed
at an upper side. However, in this proposed implemen-
tation, external light is reflected by a plurality of lines
formed in the TFT array substrate, causing a reduction
in visibility of an image displayed by the liquid crystal
panel.
[0019] US 2011/0279418 A1 discloses a display de-
vice including a display panel having an active area in
which sub-pixels formed at crossing regions of data lines
extending in a first direction and gate lines extending in
a second direction crossing the first direction are ar-
ranged, and a non-active area outside of the active area.
A driver supplies a drive signal to the gate and data lines
in the display panel. Data links are extended in the first
direction from the driver to supply a data signal to the
data lines. Gate links are extended out from the driver
and extended up to the active area in the first direction
from the non-active area between the driver and the ac-
tive area so as to supply a gate signal to the gate lines
extending in the second direction. Accordingly, it is pos-
sible to reduce or minimize the area of the non-active
area and/or to improve an aperture ratio.
[0020] US 2010/0033664 A1 discloses an array sub-
strate for an in-plane switching mode liquid crystal display
device that includes a plurality of gate lines on a substrate
including a display region and a non-display region at a
periphery of the display region; a plurality of common
lines in the display region and parallel to the gate line,
an end of each of the common lines disposed in the non-
display region; a plurality of gate link lines each connect-
ed to an end of each of the gate lines and disposed in
the non-display region; a gate insulating layer on the gate
lines, the common lines and the gate link lines; a plurality
of data lines on the gate insulating layer and crossing the
gate lines to define a plurality of pixel regions in the dis-
play region; a first auxiliary common line on the gate in-
sulating layer and in the non-display region, the first aux-
iliary common line crossing the gate link lines; a passi-
vation layer on the data lines and the first auxiliary com-
mon line, the passivation layer including a first contact
hole exposing the end of each of the common lines and
a second contact hole exposing a portion of the first aux-
iliary common line; and a second auxiliary common line
on the passivation layer and overlapping the first auxiliary
common line, the second auxiliary common line electri-
cally connected to the first auxiliary common line through
the second contact hole and each of the common lines
though the first contact hole, wherein the second auxiliary
common line has substantially the same shape as the
first auxiliary common line.

[0021] US 2010/0002180 A1 discloses a liquid crystal
display device including: first and second substrates fac-
ing and spaced apart from each other, the first and sec-
ond substrates having; first to fourth driving lines in the
non-display area over the first substrate, the first and
second driving lines horizontally separated by a first dis-
tance, and the third and fourth driving lines horizontally
separated by a second distance greater than the first
distance; a seal pattern of an ultraviolet curable material
in the non-display area, the seal pattern overlapping the
third and fourth driving lines; and a liquid crystal layer
inside the seal pattern between the first and second sub-
strates.
[0022] US 2010/0079717 A1 discloses an LCD device
preventing a short-circuit of adjacent link lines. The LCD
device includes a pixel area in which a plurality of gate
lines and a plurality of data lines crossing the plurality of
gate lines at a right angle are formed, a pad area formed
at a side of the pixel area, a gate pad portion and a data
pad portion formed in the pad area and respectively con-
nected to the plurality of gate lines and the plurality of
data lines, first, second, third, and fourth gate link lines
connected to the plurality of gate lines and the gate pad
portion and alternately arranged with an insulation layer
interposed between the first, second, third, and fourth
gate link lines, and first and second auto probe pads elec-
trically connected to the first, second, third, and fourth
gate link lines. The first and second gate link lines are
connected to the first auto probe pad and the third and
fourth gate link lines are connected to the second auto
probe pad.
[0023] US 2003/0063248 A1 discloses that even when
gate lines are pulled around at both left and right picture
frame regions, it is possible to prevent a gate wiring pat-
tern which is constituted of the gate lines and gate-line
pull-around lines and a storage wiring pattern which is
constituted of storage lines and a common line which
connects storage lines each other from getting over each
other. The gate lines GL1, GL2 are pulled around by the
gate-line pull-around lines GLL1, GLL2 in both left and
right picture frame regions. The common lines B2, B3
which connect the storage lines STL each other are
formed at both left and right picture frame regions. Fur-
ther, the gate wiring pattern which is constituted of the
gate lines GL1, GL2 and the gate-line pull-around lines
GLL1, GLL2 and the storage wiring pattern which is con-
stituted of the storage lines STL and the common lines
B2, B3 do not cross each other.
[0024] US 2005/0139837 A1 discloses an IPS mode
LCD device in which a common voltage drop and delay
is decreased. The LCD includes gate and data lines
crossing each other to define pixel regions. Thin film tran-
sistors are formed at crossing portions of the gate and
data lines. Common lines are parallel with the gate lines
and common electrodes project from the common lines
parallel with the data lines. Pixel electrodes connected
with drain electrodes of the thin film transistors are formed
in the pixel regions between the parallel common elec-
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trodes. A first common voltage supplying line applies a
first common voltage or a second common voltage to a
closed circuit formed by grouping the adjacent odd num-
bered common lines. A second common voltage supply-
ing line applies the second common voltage or the first
common voltage to a closed circuit formed by grouping
the adjacent even numbered common lines.
[0025] US 6,249,326 B1 discloses an active matrix
type liquid crystal display which has storage capacitance
cells formed on scanning lines, and which is designed to
increase the aperture ratio. The pitch between each of
adjacent pair of signal lines on a thin-film transistor array
substrate is increased relative to the pitch between each
of adjacent pair of scanning lines to form an oblong dot,
different from those in displays constructed in the con-
ventional manner. A portion of a pixel electrode is ex-
tended over a portion of the preceding-stage scanning
line. The portions of the pixel electrode and the scanning
line form a storage capacitance cell. Even if the display
is designed so that the capacitance value of the storage
capacitance cell is equal to that in the conventional dis-
plays, the light stop area can be reduced relative to that
in the conventional displays, thereby increasing the ap-
erture ratio.
[0026] EP 1 882 975 A1 discloses an array substrate
including a plurality of gate lines, a plurality of data lines,
a plurality of thin-film transistors, a plurality of pixel elec-
trodes, a plurality of common voltage lines and a plurality
of common electrodes. The gate lines extend in a first
direction. The data lines extend in a second direction
substantially perpendicular to the first direction. The thin-
film transistor is electrically connected to the gate line
and the data line. The pixel electrode is formed in each
of pixels defined by the gate lines and the data lines. The
common electrode is electrically connected to the com-
mon voltage line. The horizontal alignment of the liquid
crystal molecules is not changed by externally applied
vertical touch pressure so that display quality is im-
proved.

SUMMARY

[0027] Accordingly, embodiments of the present inven-
tion are directed to provide a liquid crystal display (LCD)
device that substantially obviates one or more problems
due to limitations and disadvantages of the related art.
[0028] An aspect of the present invention is directed
to provide an LCD device with a reduced size of a bezel
formed at an outer portion of a liquid crystal panel.
[0029] Another aspect of the present invention is di-
rected to provide an LCD device with a reduced size of
a pad area.
[0030] Another aspect of the present invention is di-
rected to provide an LCD device with reduced manufac-
turing costs.
[0031] In addition to the aforesaid objects of the
present invention, other features and advantages of the
present invention will be described below, but will be

clearly understood by those skilled in the art from de-
scriptions below.
[0032] Additional advantages and features of the in-
vention 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 any combination of the exem-
plary structures provided in the written description, the
claims whereof, as well as the appended drawings.
[0033] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided an
LCD device according to claim 1. Further embodiments
are described in the dependent claims.
[0034] 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

[0035] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
arc incorporated in and constitute a part of this applica-
tion, illustrate embodiments of the invention and together
with the description serve to explain the principle of the
invention. In the drawings:

FIG. 1 schematically illustrates a related art LCD de-
vice;
FIG. 2 schematically illustrates a pixel structure of
the related art LCD device;
FIG. 3 illustrates a sectional view a non-display area
of a related art liquid crystal panel;
FIG. 4 schematically illustrates an LCD device ac-
cording to an embodiment of the present invention;
FIG. 5 illustrates multiple views of a driving integrat-
ed circuit (IC) of the LCD device according to an em-
bodiment of the present invention;
FIG. 6 illustrates a pixel structure of an LCD device
which represents an example useful for understand-
ing the present invention;
FIG. 7 illustrates a left bezel size of the LCD which
represents an example useful for understanding the
present invention;
FIG. 8 illustrates a liquid crystal panel in which rep-
resents an example useful for understanding the
present invention;
FIG. 9 illustrates a pixel structure of an LCD which
represents an example useful for understanding the
present invention;
FIG. 10 illustrates a pixel structure of an LCD which
represents an example useful for understanding the
present invention;
FIG. 11 illustrates a charging time of signals supplied
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to respective pixels in a DRD pixel structure accord-
ing to an embodiment of the present invention;
FIG. 12 illustrates a pixel structure of an LCD which
represents an example useful for understanding the
present invention;
FIG. 13 illustrates in detail a pixel structure of an LCD
device according to an embodiment of the present
invention;
FIG. 14 illustrates in detail a pixel structure of an LCD
device according to an embodiment of the present
invention;
FIG. 15 illustrates sectional views of respective pix-
els of FIGS. 13 and 14; and
FIG. 16 illustrates a pixel structure of an LCD device
according to another embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0036] In the specification, although illustrated in the
drawing, it is noted that like reference numerals denote
like elements in appreciating the drawings.
[0037] 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 other-
wise. The terms first and second are for differentiating
one element from the other element, and these elements
should not be limited by these terms.
[0038] It will be further understood that the terms "com-
prises", "comprising,", "includes" and/or "including",
when used herein, specify the presence of stated fea-
tures, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.
[0039] The term "art least one" should be understood
as including any and all combinations of one or more of
the associated listed items.
[0040] In the description of embodiments of the present
invention, 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 struc-
ture or on/under the other structure, this description
should be construed as including a case where the struc-
tures contact each other and moreover a case where a
third structure is disposed therebetween.
[0041] LCD devices have been developed in varying
modes based on how the alignment of liquid crystals is
adjusted. Examples of different modes include a twisted
nematic (TN) mode, a vertical alignment (VA) mode, an
in-plane switching (IPS) mode, and a fringe field switch-
ing (FFS) mode.
[0042] 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 sub-
strate, thereby adjusting the alignment of liquid crystal
with electric fields between the pixel electrodes and the

common electrode. An LCD device according to an em-
bodiment of the present invention may be applied irre-
spective of modes, but the IPS mode will be described
as one non-limiting example.
[0043] Next, an LCD device according to an embodi-
ment of the present invention will be described in detail
with reference to the accompanying drawings.
[0044] FIG. 4 schematically illustrates an LCD device
according to an embodiment of the present invention.
Referring to FIG. 4, the LCD device includes a liquid crys-
tal panel 100 in which a plurality of pixels are arranged
in a matrix type, a plurality of driving ICs 400 for driving
the liquid crystal panel 100, and 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. Al-
so, the LCD device includes 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. The liquid
crystal panel 100 includes a display area (or active area)
that can display an image and a non-display area that
cannot display an image.
[0045] FIG. 5 illustrates multiple views of a driving IC
of the LCD device according to an embodiment of the
present invention. In FIG. 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 (COG) type or a chip-on
film (COF, chip-on flexible printed circuit) type, for exam-
ple.
[0046] Referring to view (A) in FIG. 5, the driving IC
400 of the LCD device includes gate driving logic and
data driving logic merged into one chip. Referring to view
(B) in FIG. 5, the driving IC 400 of the LCD device includes
the data driving IC 420 and the gate driving IC 430, which
are merged into one chip.
[0047] The data driving logic or the data driving IC 420
generates analog data voltages supplied to the respec-
tive pixels by using a data control signal and digital image
data which are supplied by the control unit mounted on
the PCB 300. The gate driving logic or the gate driving
IC 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 supplied by the control unit
mounted on the PCB 300.
[0048] A plurality of link 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. The driving IC 400 receives the
gate control signal from the control unit through the plu-
rality of gate link lines 412, and generates the scan signal
based on the gate control signal. The driving IC 400 sup-
plies the generated scan signal to the pixels formed in
the liquid crystal panel 100.
[0049] Moreover, the driving IC 400 receives the data
control 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
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the digital image data. The driving IC 400 supplies the
generated analog data voltages to the pixels formed in
the liquid crystal panel 100.
[0050] The number of data lines DL formed in the liquid
crystal panel 100 is not necessarily equal to the number
of vertical gate lines (VGL). Accordingly, the number of
gate link lines 412 may be different than the number of
data link lines 414, and the gate link lines 412 and the
data link lines 414 may or may not be alternately dis-
posed. For example, two data link lines 414 may be pro-
vided in correspondence with one gate link line 412 de-
pending on pitches and resolution of the pixels.
[0051] The driving IC 400 may be positioned at any
position relative to the liquid crystal panel 100. For ex-
ample, and as shown in FIG. 4, the driving IC 400 is
positioned at the upper side of the liquid crystal panel
100, but is not limited thereto. As another example, the
driving IC 400 may be positioned at the lower side of the
liquid crystal panel 100.
[0052] Next, a structure of the liquid crystal panel 100
according to one embodiment of the present invention
will be described in detail.
[0053] FIG. 6 illustrates a pixel structure of an LCD
which represents an example useful for understanding
the present invention. FIG. 7 illustrates a left portion of
the LCD device according to an embodiment of the
present invention.
[0054] Referring to FIG. 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 sealant
130. Views (A) and (B) of FIG. 7 shows embodiments a
left portion of the liquid crystal panel 100, which is de-
scribed in greater detail below. In views (A) and (B) of
FIG. 7, the portion of the liquid crystal panel 100 within
the bezel area forms a left non-display area of the liquid
crystal panel 100.
[0055] The upper substrate 110 of the liquid crystal
panel 100 may include a plurality of red (R), green (G),
and blue (B) color filters for displaying a color image, and
a black matrix 112 (BM) that is formed between adjacent
pixels to divide the pixels. The color filters formed in an
active area (display area) are not shown.
[0056] The lower substrate 120 of the liquid crystal
panel 100 may include an active area (display 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.
[0057] Turning to FIG. 6, a plurality of first gate lines
VGL, a plurality of second gate lines HGL, and a plurality
of data lines DL are formed in the active area of the lower
substrate 120. As shown in FIG. 6, the plurality of first
gate lines may be vertically disposed (e.g., vertical gate
lines) and the plurality of second gate lines may be hor-
izontally disposed (e.g., horizontal gate lines).

[0058] The plurality of pixels are defined by the plurality
of vertical gate lines VGL, the plurality of horizontal gate
lines HGL, and the plurality of data lines DL. Each of the
pixels includes a common electrode that receives a com-
mon voltage (Vcom), a pixel electrode that receives data
voltage (Vdata), a storage capacitor (Cst), and a TFT that
is a switching element. Here, an active layer of the TFT
may be formed of amorphous silicon (a-Si), low temper-
ature poly silicon (LTPS), or indium gallium zinc oxide
(IGZO), for example. The LCD device including the
above-described elements 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 displaying an image.
[0059] Continuing discussion of FIG. 6, the plurality of
vertical 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 vertical
gate lines VGL are formed in the same direction and in
parallel as the plurality of data lines DL. The plurality of
second gate lines HGL are formed to intersect the plu-
rality of first gate lines VGL and the plurality of data lines
DL. That is, the plurality of gate lines HGL are formed in
a horizontal direction.
[0060] In some implementations, the plurality of verti-
cal gate lines VGL and the plurality of data lines are ver-
tically formed from an upper side to a lower side (or vice
versa) across a short-axis direction of the liquid crystal
panel 100. The plurality of horizontal gate lines HGL are
horizontally formed from a left side to a right side (or from
a right side to a left side) across a long-axis direction of
the liquid crystal panel 100.
[0061] In the LCD the plurality of vertical gate lines VGL
and the plurality of horizontal gate lines HGL are the same
in number and share a one-to-one correspondence re-
lationship.
[0062] The plurality of vertical gate lines VGL, the plu-
rality of horizontal gate lines HGL, and the plurality of
data lines DL may be formed on the same or different
layers. As one example, the plurality of horizontal gate
lines HGL are disposed on a first layer, and the plurality
of vertical gate lines VGL and the plurality of vertically
formed data lines DL are disposed on a second layer.
[0063] In FIG. 6, the plurality of vertical gate lines VGL
and the plurality of horizontal gate lines HGL are disposed
on different layers with an insulating layer therebetween.
The plurality of vertical gate lines VGL and the plurality
of horizontal gate lines HGL are selectively brought into
contact with each other through a contact CNT in an over-
lapping area therebetween. That is, the plurality of verti-
cal gate lines VGL and the plurality of horizontal gate
lines HGL are electrically connected to each in pairs
through a contact CNT in the overlapping area therebe-
tween.
[0064] To illustrate, a vertically formed first-order first
gate line VGL1 and a horizontally formed first-order sec-
ond gate line HGL1 in FIG. 6 are electrically connected
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to each other through a first contact CNT1 in an overlap-
ping area therebetween. In this way, a vertical gate line
and horizontal gate line pair, e.g., 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. The terms first-order, second-or-
der, third-order, etc. may refer to an order and relation-
ship between a plurality of lines. For example, the terms
first-order, second-order, and third-order may refer to the
ordering or relationship of lines or line pairs in one of the
drawings of the present disclosure.
[0065] Continuing, a vertically formed second-order
first gate line VGL2 and a horizontally formed second-
order second gate line HGL2 are electrically connected
to each other through a second contact CNT2 in an over-
lapping area therebetween. The vertically formed third-
order vertical gate line VGL3 and the horizontally formed
third-order horizontal gate line HGL3 are electrically con-
nected to each other through a third contact CNT3 in an
overlapping area therebetween.
[0066] Accordingly, the plurality of vertical gate lines
VGL and the plurality of horizontal gate lines HGL are
selectively paired and brought into contact through a con-
tact CNT in an overlapping area therebetween. That is,
’n’ number of vertical gate lines VGL and ’n’ number of
horizontal gate lines HGL are paired and electrically con-
nected to each other through a contact, e.g., when the
number of vertical gate lines VGL and the number of hor-
izontal gate lines HGL are equal.
[0067] The plurality of vertical gate lines VGL are re-
spectively 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 vertical
gate lines VGL. The scan signal is supplied to the TFTs
of the pixels formed in the liquid crystal panel 100 via the
plurality of horizontal gate lines HGL connected to the
plurality of vertical gate lines VGL through a respective
contact CNT, thereby turning on (e.g., activating) the
TFTs. The scan signal may be sequentially supplied to
all the pixels of the liquid crystal panel 100 one horizontal
line at a time, e.g., by applying the scan signal to a cor-
responding vertical gate line.
[0068] The 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. 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 elec-
trode is supplied to a pixel electrode via a drain electrode.
[0069] By applying the scan signal to a pixel through
a vertical gate line VGL and applying a data voltage (Vda-
ta) to the pixel through a vertically formed data line DL,
the liquid crystal panel 100 can operate without a link line
and GIP logic in the left and right non-display areas. Ac-
cordingly, the right and left non-display portions of the
liquid crystal panel 100 may not include a link line and

GIP logic. That is, the right and left non-display portions
of the liquid crystal panel 100 may be implemented with-
out link lines and GIP logic, thus decreasing the size of
the non-display area.
[0070] Returning to FIG. 7, the left non-display area
may include a common voltage link area 122 and a
ground link area 124 and may be implemented without
link lines, GIP logic, or other gate driving logic. A similar
configuration may be implemented in the right non-dis-
play area as well. In some implementations, this reduced
complexity in the left and right non-display areas may
decrease the non-display area width or a bezel width to
1.0 mm to 1.6 mm.
[0071] Views (A) and (B) of FIG. 7 illustrate two exem-
plary design options for a left side of a liquid crystal panel
100. Here, as illustrated in view (A) of FIG. 7, the common
voltage link area 122 may be formed on the outside of
the ground voltage link area 124 and overlapping with
the sealant 130. As illustrated in view (B) of FIG. 7, the
ground voltage link area 124 may be formed on the out-
side of the common voltage link area 122 and overlapping
with the sealant 130. Also, the common voltage link area
122 and the ground voltage link area 124 are formed to
have a minimum of bezel width margin necessary (or
other reduced width) for coupling of the upper substrate
110 and the lower substrate 120, thereby narrowing the
width of the bezel. The design options presented in FIG.
7 may also be consistently implemented on the right side
of the liquid crystal panel 100 as well.
[0072] FIG. 8 illustrates a liquid crystal panel 100 im-
plemented with a longer vertical axis and a shorter hor-
izontal axis.
[0073] Referring to FIG. 8, the liquid crystal display 100
may be implemented to have a display area with a greater
vertical length than horizontal length. In FIG. 8, the plu-
rality of driving ICs 400 are disposed at the upper side
of the liquid crystal panel 100. The plurality of first gate
lines VGL and the plurality of data lines DL are vertically
formed from the upper side to the lower side across 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) across the short-axis direction of the liquid
crystal panel 100.
[0074] Contacts between the plurality of vertical gate
lines VGL and the plurality of horizontal second gate lines
HGL may be made as similarly described above with re-
spect to FIG. 6. And as similarly described above, the
liquid crystal display 100 is implemented without, and
operates without, link lines and GIP logic in the left and
right non-display areas.
[0075] Accordingly, the left non-display area of the liq-
uid crystal panel 100 is formed with the common voltage
link area 122 and the ground link area 124, but without
link lines, GIP logic, and/or other gate driving logic. The
right non-display area of the liquid crystal panel 100 may
be similarly formed. As such, this implementation may
reduce the bezel width and/or non-display area width to
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1.0 mm to 1.6 mm, for example.
[0076] FIG. 9 is a view illustrating a pixel structure of
an LCD device which represents an example useful for
understanding the present invention.
[0077] Referring to FIG. 9, a disposition structure of
the first gate lines VGL, second gate lines HGL, and data
lines DL for driving the pixels formed in the liquid crystal
panel 100 varies from the first example presented above.
[0078] In the above-described first embodiment, the
plurality of vertical gate lines VGL and the plurality of data
lines DL are formed of the same number in one-to-one
correspondence relationship. In the second embodiment
of FIG. 9, the plurality of vertical gate lines VGL are
formed to be half of the number of data lines DL. Any
number of other ratios between the number of vertical
gate lines VGL and data lines DL are contemplated.
[0079] Specifically in FIG. 9, the first-order vertical gate
line VGL1 is disposed in parallel with and next to the first-
order data line DL1, and the second-order vertical gate
line VGL2 is disposed in parallel with and next to the
third-order data line DL3. Also, the third-order vertical
gate line VGL3 is disposed in parallel with and next to a
fifth-order data line DL5. Like this, the plurality of vertical
gate lines VGL and the plurality of data lines DL are ar-
ranged in a two-data line and one-gate line (2DIG) pixel
structure.
[0080] In the example shown in FIG. 9, the plurality of
horizontal gate lines HGL are disposed on the first layer,
and the vertically formed plurality of vertical gate lines
VGL and plurality of data lines DL are disposed on the
second layer. The plurality of vertical gate lines VGL and
the plurality of horizontal gate lines HGL are disposed on
different layers with an insulating layer therebetween.
However, the plurality of vertical gate lines VGL and the
plurality of horizontal gate lines HGL are selectively
brought into contact with each other through respective
contacts CNT in the overlapping area therebetween.
[0081] Specifically, the fiirst-order vertical gate line
VGL1 and the first-order horizontal gate line HGL1 are
electrically connected to each other in the overlapping
area therebetween through the first contact CNT1 shown
in FIG. 9. In this way, a vertical gate line and horizontal
gate line pair, 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 con-
tact CANT1.
[0082] The second-order vertical gate line VGL2 and
a second-order horizontal gate line HGL2 are electrically
connected to each other in the overlapping area there-
between through the second contact CNT2 shown in FIG.
9. The third order vertical gate line VGL3 and the third-
order horizontal gate line HGL3 are electrically connect-
ed to each other through the third contact CNT3 shown
in FIG. 9.
[0083] Thus, as shown in the connection structure
shown in FIG. 9, ’n’ number of vertical gate lines VGL
and ’n’ number of horizontal gate lines HGL can be paired
and electrically connected to each other through a re-

spective contact.
[0084] The plurality of vertical gate lines VGL may be
respectively connected to the plurality of gate link lines
412 illustrated in FIG. 5. Thus, the scan signal output
from the driving IC 400 can be applied to the plurality of
vertical gate lines VGL. And as the plurality of vertical
gate lines VGL are respectively connected to the plurality
of horizontal gate lines, a scan signal output to a particular
vertical gate line may also be supplied to a particular
horizontal gate line. The plurality of vertically formed data
lines DL may be 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 ap-
plied to the respective data lines DL.
[0085] In the LCD device according to which repre-
sents an example useful for understanding the present
invention illustrated in FIG. 9, the left non-display area
of the liquid crystal panel 100 is formed with the common
voltage link area 122 and the ground link area 124, but
without link lines, GIP logic, and/or other gate driving log-
ic. The right non-display area of the liquid crystal panel
100 may be similarly formed. As such, this implementa-
tion may reduce the bezel width and/or non-display area
width to 1.0 mm to 1.6 mm, for example.
[0086] As illustrated in FIG. 9, by disposing the vertical
gate lines VGL and the data lines DL in the 2DIG pixel
structure, the LCD device according to the second em-
bodiment can realize all advantages of the LCD device
of FIG. 6. Furthermore, according to the second embod-
iment, an aperture ratio of the liquid crystal panel 100
can be enhanced through the 2:1 ratio of data lines DL
to vertical gate lines VGL.
[0087] FIG. 10 is a view illustrating a pixel structure of
an LCD device which represents an example useful for
understanding the present invention.
[0088] Referring to FIG. 10, another disposition struc-
ture of the vertical gate lines VGL, horizontal gate lines
HGL, and data lines DL for driving the pixels formed in
the liquid crystal panel 100 is presented.
[0089] In the example illustrated in FIG. 10, the non-
display area width of the liquid crystal panel 100 (e.g.,
the left bezel width and right bezel width of the liquid
crystal panel 100) can be further reduced by applying the
vertical gate lines VGL in a double reduced data (DRD)
pixel structure.
[0090] In the DRD pixel structure, data voltages are
respectively supplied to pixels (which are arranged in two
rows) through one data line, namely, two pixels share
one data line, and thus, two gate lines are applied for
separately driving two pixels. Namely, the number of gate
lines increases by two times in comparison with vertical
resolution.
[0091] Here, a plurality of the vertical gate lines VGL
are disposed in respective spaces between a plurality of
pixels in which a data line DL is not formed and/or pro-
vided.
[0092] Specifically as illustrated in FIG. 10, the first-
order vertical gate line VGL1 is disposed between the
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first-order data line DL1 and the second-order data line
DL2. The second-order vertical gate line VGL2 is dis-
posed between the second-order data line DL2 and the
third-order data line DL3. Also, the third-order vertical
gate line VGL3 is disposed between the third-order data
line DL3 and the fourth-order data line DL4.
[0093] Like this, in the DRD pixel structure, the plurality
of vertical gate lines VGL are disposed. In a consistent
manner as described above, the plurality of vertical gate
lines VGL and the plurality of horizontal gate lines HGL
are selectively brought into contact with each other
through a respective contact CNT, thereby supplying the
scan signal to the pixels. Here, the plurality of horizontal
gate lines HGL are disposed on a first layer, and the
plurality of vertical gate lines VGL and the plurality of data
lines DL are disposed on a second layer.
[0094] In a connection structure consistent with or sim-
ilar to the above-described embodiments, ’n’ number of
vertical gate lines VGL and ’n’ number of horizontal gate
lines HGL can be paired and electrically connected to
each other through a respective contact in the overlap-
ping area therebetween.
[0095] The plurality of vertical gate lines VGL shown
in FIG. 10 may be 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 vertical gate lines VGL. The plurality of data
lines DL may be 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 ap-
plied to the respective data lines DL.
[0096] In the LCD device according to the third embod-
iment of the present invention illustrated in FIG. 10, the
left non-display area of the liquid crystal panel 100 is
formed with the common voltage link area 122 and the
ground link area 124, but without link lines, GIP logic,
and/or other gate driving logic. The right non-display area
of the liquid crystal panel 100 may be similarly formed.
As such, this implementation may reduce the bezel width
and/or non-display area width to 1.0 mm to 1.6 mm, for
example.
[0097] As illustrated in FIG. 10, by disposing the plu-
rality of vertical gate lines VGL and the plurality of data
lines DL in the DRD pixel structure, the non-display area
of the liquid crystal panel 100 (e.g., left bezel area width
and right bezel area width) can be reduced without loss
of an aperture ratio compared to the existing DRD pixel
structure.
[0098] FIG. 11 illustrates a charging time of signals
supplied to respective pixels in the DRD pixel structure.
[0099] Referring to FIG. 11, by disposing the vertical
gate lines VGL in the DRD pixel structure of FIG. 10, an
LCD device with a narrower bezel and/or non-display ar-
ea can be provided without loss of an aperture ratio of
each pixel. Due to a driving characteristic of the DRD
pixel structure, a pixel charging time and gate falling time
of each of pixel driven during one horizontal (1H) period
is shortened by (e.g., by half), and can reduce a charging

ratio for the pixel.
[0100] FIG. 12 is a view illustrating a pixel structure of
an LCD device which represents an example useful for
understanding the present invention.
[0101] Referring to FIG. 12, another disposition struc-
ture of the vertical gate lines VGL, horizontal gate lines
HGL, and data lines DL for driving the pixels formed in
the liquid crystal panel 100 is presented.
[0102] The disposition structure illustrated in FIG. 12
can increase a pixel charging time, by about 33% in some
implementations in comparison to other DRD pixel struc-
tures. Also, the disposition structure illustrated in FIG. 12
can also realize the reduced non-display area benefits
described above, as the left bezel width and right bezel
width of the liquid crystal panel 100 can be reduced by
applying the scan signal to the vertical gate lines VGL.
[0103] In FIG. 12, a pixel structure is designed such
that two data lines DL are disposed, and then one vertical
gate line VGL is disposed following the two data lines
DL, e.g., in a data-data-gate disposition. Put another way,
one vertical gate line VGL may be disposed, and then
two data lines DL may be disposed one each side of the
vertical gate line VGL.
[0104] The DRD pixel structure in FIG. 12 may reduce
the number of horizontal gate lines HGL in the liquid crys-
tal panel 100. For example, in the DRD pixel structure of
FIG. 10, two horizontal gate lines HGL are disposed for
driving each row of pixels. As one example, a total of
2,160 horizontal gate lines HGL is provided in the DRD
pixel structure of FIG. 10. In the DRD pixel structure of
FIG. 12, two horizontal gate lines HGL may be disposed
for driving for a first row of pixels and one horizontal gate
line HGL may be disposed for driving a second row of
pixels following the first row. In that regard, the DRD pixel
structure of FIG. 12 may provide three horizontal gate
lines HGH for driving two rows of pixels. Thus, the DRD
pixel structure of FIG. 12 may drive the pixels of a liquid
crystal display with a total of 1,620 horizontal gate lines
HGL instead of the 2,160 horizontal gate lines HGL for
the DRD pixel structure of FIG. 10.
[0105] By applying the pixel structure of FIG. 12, the
number of horizontally formed second gate lines HGL
can decrease by about one-third compared to the DRD
pixel structure of FIG. 10, and a pixel charging time can
be increased by approximately 33%.
[0106] Similarly as discussed above, the plurality of
vertical gate lines VGL and the plurality of horizontal gate
lines HGL are selectively brought into contact with each
other through a contact CNT, thereby supplying the scan
signal to the pixels. The plurality of horizontal gate lines
HGL are disposed on the first layer. The plurality of ver-
tical gate lines VGL and the plurality of data lines DL are
disposed on the second layer. In a scheme equal or sim-
ilar to the above-described embodiments, ’n’ number of
vertical gate lines VGL and ’n’ number of horizontal gate
lines HGL are paired and electrically connected to each
other through the contact.
[0107] The plurality of vertical gate lines VGL are re-

15 16 



EP 2 743 765 B1

10

5

10

15

20

25

30

35

40

45

50

55

spectively 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
lines VGL. The 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.
[0108] In the LCD device according to the fourth em-
bodiment of the present invention illustrated in FIG. 12,
the left non-display area of the liquid crystal panel 100 is
formed with the common voltage link area 122 and the
ground link area 124, but without link lines, GIP logic,
and/or other gate driving logic. The right non-display area
of the liquid crystal panel 100 may be similarly formed.
As such, this implementation may reduce the bezel width
and/or non-display area width to 1.0 mm to 1.6 mm, for
example.
[0109] FIGS. 13 and 14 illustrate a pixel structure of
an LCD device according to a first embodiment of the
present invention, and FIG. 15 illustrates sectional views
of respective pixels of FIGS. 13 and 14. In FIGS. 13 and
14, 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-do-
main.
[0110] First, referring to FIGS. 13 and view (A) of FIG.
15, a common electrode 180 receiving the common volt-
age (Vcom) and a pixel electrode 190 receiving a data
voltage (Vdata) are formed in each pixel of the liquid crys-
tal panel 100. In view (A) of FIG. 15, only the common
electrode 180 is illustrated, and the pixel electrode 190
formed on the common electrode 180 is not illustrated.
[0111] In FIG. 13, a pixel structure driven in the FFS
mode is illustrated, and the common electrode 180 and
the pixel electrode 190 are disposed on different layers.
One of the common electrode 180 and pixel electrode
190 may be patterned in a shape including a plurality of
slits, and the other may be formed in a flat plate shape.
In FIG. 13, the common electrode 180 being patterned
in a shape with a slit is illustrated as an example.
[0112] 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 direction). As illustrated in view (A) of FIG. 15,
the data line 160 and the vertical gate line 150 are dis-
posed on the same layer, and the horizontal gate line
140 and the vertical gate line 150 are disposed on differ-
ent layers.
[0113] Referring again to FIG. 13, two common voltage
lines 170 labeled as 170a and 170b apply the common
voltage (Vcom) to the common electrode 180 of each
pixel. The vertical gate line 150 and data line 160 are
disposed in parallel with and between the two common
voltage lines 170a and 170b. As seen in FIG. 13, a first
common voltage line 170a is disposed next to the vertical
gate line 150, and a second common voltage line 170b
is disposed next to the data line 160.
[0114] Although the first and second common voltage

lines 170a and 170b are separated from each other, the
first and second common voltage lines 170a and 170b
contact a common line (not shown) which is formed in
parallel and in the same direction as the horizontal gate
line 140. Accordingly, the same common voltage (Vcom)
is supplied to the first and second common voltage lines
170a and 170b.
[0115] Here, the common voltage lines 170 and the
vertical gate line 150 and data line 160 are disposed on
different layers with an insulating layer 145 therebe-
tween.
[0116] FIG. 14 presents another pixel structure accord-
ing to an embodiment of the present invention, which
may reduce a leakage of light that can occur in pixels,
and more accurately display a black image and/or in-
crease a contrast ratio. Referring to FIGS. 14 and 15B,
common voltage lines 170 labeled as 170a, 170b, and
170c for applying the common voltage (Vcom) to the com-
mon electrode 180 of pixels are vertically disposed in
parallel to the vertical gate line 150 and data line 160.
[0117] The first common voltage line 170a is disposed
next to the vertical gate line 150, and the second common
voltage line 170b is disposed next to the data line 160.
Also, a third common voltage line 170c is disposed be-
tween the vertical gate line 150 and the data line 160.
That is, in the pixel structure of FIG. 13, the third common
voltage line 170c is disposed between the vertical gate
line 150 and the data line 160.
[0118] 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 170c contact a com-
mon line (not shown) which is formed in parallel and in
the same direction as the horizontal gate line 140. Ac-
cordingly, the same common voltage (Vcom) is supplied
to the first to third common voltage lines 170a to 170c.
[0119] In FIG. 14, the common voltage lines 170 and
the vertical gate line 150 and data line 160 are disposed
on different layers with the insulating layer 145 therebe-
tween. Although the lines are disposed on different lay-
ers, since the third common voltage line 170c is disposed
between the vertical gate line 150 and the data line 160,
a common voltage (Vcom) of -2 V to +3 V, for example,
can prevent the coupling of electric fields from occurring
in the long-axis direction of each pixel due to a high-
voltage scan signal.
[0120] That is, an electric field caused by the high-volt-
age scan signal applied to the plurality of vertical gate
lines VGL can be counteracted using the third common
voltage line 170c disposed between the plurality of ver-
tical gate lines VGL and the plurality of data lines DL.
[0121] 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 embodiment, the active pattern of the TFT can
remain under a specific line.
[0122] In the above-described pixel structures of FIGS.
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6, 13 and 14, an aperture ratio of each pixel can decrease
by a certain degree due to the plurality of vertical gate
lines VGL. To solve such a problem, as illustrated in FIG.
16, another pixel structure is presented.
[0123] FIG. 16 illustrates a pixel structure of an LCD
device according to a second embodiment of the present
invention. Referring to FIG. 16, the proportion of space
occupied by the vertical gate line VGL in an area of a
pixel is reduced by rotating the pixel structures of FIGS.
6, 13 and 14 by 90 degrees, thus improving an aperture
ratio.
[0124] The plurality of vertical gate lines VGL and the
plurality of data lines DL are vertically formed from the
upper side to the lower side. The plurality of horizontal
gate lines HGL are horizontally formed from the left side
to the right side (or from the right side to the left side).
Contacts between the plurality of vertical gate lines VGL
and the plurality of horizontal gate lines HGL may be
made as described above with respect to FIG. 6.
[0125] In the above-described pixel structures the
height (Y-axis) of the pixel may be greater than the width
(X-axis) of the pixel. However, in the second embodiment
of FIG. 16, a pixel structure is formed in which the height
of the pixel (Y-axis) is shorter than the width (X-axis) of
the pixel. That is, a length of each pixel is formed as a
short axis, and a width of each pixel is formed as a long
axis, thus decreasing an area occupied by the vertical
gate line VGL in each pixel.
[0126] Even in the LCD device according to the second
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.
[0127] Accordingly, the left non-display area of the liq-
uid crystal panel 100 is formed with the common voltage
link area 122 and the ground link area 124, but without
link lines, GIP logic, and/or other gate driving logic. The
right non-display area of the liquid crystal panel 100 may
be similarly formed. As such, this implementation may
reduce the bezel width and/or non-display area width to
1.0 mm to 1.6 mm, for example.
[0128] In the first to fourth embodiments of the present
invention, a narrow bezel is realized by decreasing the
bezel widths of the left and right non-display areas of the
liquid crystal panel 100, as narrow as 1.0 mm to 1.6 mm
in some implementations.
[0129] In the LCD device according to the fifth embod-
iment of the present invention illustrated in FIG. 15, each
pixel is rotated by 90 degrees, and the common voltage
link area 122 and the ground link area 124 are formed in
the top and bottom non-display areas of the liquid crystal
panel 100, e.g., instead of forming the common voltage
link area 122 and the ground link area 124 in the left and
right side of the liquid crystal panel 100.
[0130] Accordingly, by positioning the common voltage
link area 122 and ground link area 124 at the top and
bottom of the liquid crystal panel 100, the left and right

non-display areas may be further reduced in width, e.g.,
through the left bezel width and right bezel width respec-
tively occupied by the common voltage link area 122 and
ground link area 124. Thus, the left and right non-display
areas may be further reduced to 0.8 mm to 1.0 mm (or
less) in some implementations, and a reduced bezel
width for coupling of the upper substrate 110 and the
lower substrate 120 is formed, thereby realizing a narrow
bezel.
[0131] Here, the left bezel width and right bezel width
of the liquid crystal panel 100 are determined, at least in
part, by the line width of the sealant used to couple the
upper and lower substrates, and thus, since the line width
of the sealant 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.
[0132] When technology of controlling the line width of
the sealant is more advanced in the future, the left bezel
width and right bezel width of the LCD device according
to the embodiments of the present invention can de-
crease.
[0133] As described above, in the LCD device accord-
ing to the embodiments of the present invention, the left
and right sizes of the bezel formed to surround the non-
display area of 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.
[0134] In the LCD device according to the embodi-
ments of the present invention, the size of the bezel
formed at the outer portion of the liquid crystal panel can
be reduced.
[0135] In the LCD device according to the embodi-
ments of the present invention, an aesthetic design ap-
pearance can be enhanced.
[0136] In the LCD device according to the embodi-
ments of the present invention, a narrow bezel and a
borderless panel can be implemented such that the lower
instrument, left instrument, and right instrument of the
liquid crystal panel are not exposed to the front.
[0137] In the LCD device according to the embodi-
ments of the present invention, an aperture ratio of each
pixel increases, and a charging time of signals supplied
to each pixel is sufficiently secured, thus securing a driv-
ing stability.
[0138] In the LCD device according to the embodi-
ments of the present invention, the size of the pad area
can be reduced.
[0139] In the LCD device according to the embodi-
ments of the present invention, the manufacturing cost
can be saved.
[0140] 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 em-
bodiments of the present invention.
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Claims

1. A liquid crystal display (LCD) device, comprising:

a plurality of first gate lines (VGL) and a plurality
of data (DL) lines disposed in a liquid crystal
panel (100);
a plurality of second gate lines (HGL) disposed
in the liquid crystal panel (100), the plurality of
first gate lines (VGL) and the plurality of second
gate lines (HGL) being disposed on different lay-
ers; and
a driving integrated circuit (IC) (400) disposed
in an upper or lower non-display area of the liquid
crystal panel (100), the driving IC (400) connect-
ed to the plurality of first gate lines (VGL) to sup-
ply a scan signal, and connected to the plurality
of data lines (DL) to supply data voltages,
wherein the plurality of first gate lines (VGL) and
the plurality of second gate lines (HGL) are elec-
trically connected to each other in pairs,
characterised in that,
the LCD device further comprises a first com-
mon voltage line (170a) and a second common
voltage line (170b) corresponding to a first gate
line (150) of the plurality of first gate lines (VGL)
and a first data line (160) of the plurality of data
lines (DL), where the first gate line (150) and the
first data line (160) are positioned between the
first common voltage line (170a) and the second
common voltage line (170b).

2. The LCD device of claim 1, where the plurality of first
gate (VGL) lines are vertically disposed and the plu-
rality of second gate (HGL) lines arc horizontally dis-
posed.

3. The LCD device of claim 1, further comprising:

a common voltage link area (122) for supplying
a common voltage to a plurality of pixels dis-
posed in the left non-display area and right non-
display area of the liquid crystal panel.

4. The LCD device of claim 1, further comprising:

a ground link area (124) disposed in the left non-
display area and right non-display area of the
liquid crystal panel (100).

5. The LCD device of claim 1, wherein the plurality of
first gate lines (VGL) and the plurality of second gate
lines (HGL) arc provided of the same number in one-
to-one correspondence relationship.

6. The LCD device of claim 1, wherein the plurality of
first gate lines (VGL) and the plurality of data lines
(DL) are provided of the same number in a one-to-

one correspondence relationship.

7. The LCD device of claim 1, wherein number of the
plurality of first gate lines (VGL) is half of number of
the plurality of data lines (DL).

8. The LCD device of claim 1, wherein,
the plurality of second gate lines (HGL) and the plu-
rality of data lines (DL) are provided in a double re-
duced data (DRD) structure, and
the plurality of first gate lines (VGL) are disposed in
respective spaces between a plurality of pixels in
which one of the plurality of data lines (DL) is not
provided.

9. The LCD device of claim 1, wherein two data lines
of the plurality of data lines (DL) are disposed in cor-
respondence with one of the plurality of first gate
lines (VGL).

10. The LCD device of claim 1, further comprising a third
common voltage line (170c) disposed between the
corresponding first gate line (150) and the corre-
sponding first data line (160).

11. The LCD device of claim 10, wherein the third com-
mon voltage line (170c), disposed between the cor-
responding first gate line (150) and the correspond-
ing first data line (160), counteracts an electric field
caused by the scan signal applied to the plurality of
first gate lines (VGL).

12. The LCD device of claim 1, wherein:

a plurality of pixels formed in the liquid crystal
panel (100) arc formed such that a pixel width
of each of the plurality of pixels is greater than
the pixel height.

13. The LCD device of claim 12, wherein:

a common voltage link area (122) for supplying
a common voltage to a plurality of pixels in the
liquid crystal panel (100) and a ground link area
(124) are disposed in an upper or lower non-
display area of the liquid crystal panel (100) and
not in a right or left non-display area of the liquid
crystal panel.

14. The LCD device of claim 1, wherein:

gate driving logic generating the scan signal and
data driving logic generating the data voltages
are merged into the driving IC (400); or
a data driving IC (420) and a gate driving IC (430)
are merged into the driving IC (400).

15. The LCD device of claim 14, where the driving IC
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(400) further comprises a plurality of gate link lines
(412) and a plurality of data link lines (414).

16. The LCD device of claim 1, wherein the plurality of
first gate lines (VGL) and the plurality of data lines
(DL) are disposed on the same layer.

17. The LCD device of claim 1, wherein one of the plu-
rality of first gate lines (VGL) and one of the plurality
of second gate lines (HGL) are electrically connected
to each other through a contact in an overlapping
area therebetween.

Patentansprüche

1. Eine Flüssigkristallanzeige (LCD)-Vorrichtung, auf-
weisend:

eine Mehrzahl von ersten Gate-Leitungen (VGL)
und eine Mehrzahl von Datenleitungen (DL), die
in einem Flüssigkristall-Panel (100) angeordnet
sind;
eine Mehrzahl von zweiten Gate-Leitungen
(HGL), die in dem Flüssigkristall-Panel (100) an-
geordnet sind, wobei die Mehrzahl von ersten
Gate-Leitungen (VGL) und die Mehrzahl von
zweiten Gate-Leitungen (HGL) auf verschiede-
nen Schichten angeordnet sind; und
einen Ansteuerungs-Integrierten Schaltkreis
(IC) (400), der in einem oberen oder unteren
Nicht-Anzeigebereich des Flüssigkristall-Pa-
nels (100) angeordnet ist, wobei der Ansteue-
rungs-IC (400) zum Zuführen eines Abtast-Sig-
nals mit der Mehrzahl von ersten Gate-Leitun-
gen (VGL) verbunden ist und zum Zuführen von
Datenspannungen mit der Mehrzahl von Daten-
leitungen (DL) verbunden ist,
wobei die Mehrzahl von ersten Gate-Leitungen
(VGL) und die Mehrzahl von zweiten Gate-Lei-
tungen (HGL) in Paaren elektrisch miteinander
verbunden sind,
dadurch charakterisiert, dass
die LCD-Vorrichtung des Weiteren eine erste
gemeinsame Spannungsleitung (170a) und ei-
ne zweite gemeinsame Spannungsleitung
(170b) aufweist, die einer ersten Gate-Leitung
(150) der Mehrzahl von ersten Gate-Leitungen
(VGL) und einer ersten Datenleitung (160) der
Mehrzahl von Datenleitungen (DL) entspre-
chen, wobei die erste Gate-Leitung (150) und
die erste Datenleitung (160) zwischen der ers-
ten gemeinsamen Spannungsleitung (170a)
und der zweiten gemeinsamen Spannungslei-
tung (170b) angeordnet sind.

2. Die LCD-Vorrichtung gemäß Anspruch 1, wobei die
Mehrzahl von ersten Gate-Leitungen (VGL) vertikal

angeordnet sind und die Mehrzahl von zweiten Gate-
Leitungen (HGL) horizontal angeordnet sind.

3. Die LCD-Vorrichtung gemäß Anspruch 1, ferner auf-
weisend:

einen Gemeinsame-Spannung-Verbindungs-
bereich (122) zum Zuführen einer gemeinsa-
men Spannung zu einer Mehrzahl von Pixeln,
die in dem linken Nicht-Anzeigebereich und
rechten Nicht-Anzeigebereich des Flüssigkris-
tall-Panels angeordnet sind.

4. Die LCD-Vorrichtung gemäß Anspruch 1, ferner auf-
weisend:

einen Masse-Verbindungsbereich (124), der in
dem linken Nicht-Anzeigebereich und rechten
Nicht-Anzeigebereich des Flüssigkristall-Pa-
nels (100) angeordnet ist.

5. Die LCD-Vorrichtung gemäß Anspruch 1, wobei die
Mehrzahl von ersten Gate-Leitungen (VGL) und die
Mehrzahl von zweiten Gate-Leitungen (HGL) in der
gleichen Anzahl in einem eins-zu-eins entsprechen-
den Verhältnis bereitgestellt sind.

6. Die LCD-Vorrichtung gemäß Anspruch 1, wobei die
Mehrzahl von ersten Gate-Leitungen (VGL) und die
Mehrzahl von Datenleitungen (DL) in der gleichen
Anzahl in einem eins-zu-eins entsprechenden Ver-
hältnis bereitgestellt sind.

7. Die LCD-Vorrichtung gemäß Anspruch 1, wobei die
Anzahl der Mehrzahl von ersten Gate-Leitungen
(VGL) halb so groß ist wie die Anzahl der Mehrzahl
von Datenleitungen (DL) ist.

8. Die LCD-Vorrichtung gemäß Anspruch 1, wobei
die Mehrzahl von zweiten Gate-Leitungen (HGL)
und die Mehrzahl von Datenleitungen (DL) in einer
Doppelt-Reduzierte-Daten (DRD)-Struktur bereitge-
stellt sind, und
die Mehrzahl von ersten Gate-Leitungen (VGL) in
entsprechenden Zwischenräumen, in denen eine
der Mehrzahl von Datenleitungen (DL) nicht bereit-
gestellt ist, zwischen einer Mehrzahl von Pixeln an-
geordnet sind.

9. Die LCD-Vorrichtung gemäß Anspruch 1, wobei
zwei Datenleitungen der Mehrzahl von Datenleitun-
gen (DL) entsprechend einer der Mehrzahl von ers-
ten Gate-Leitungen (VGL) angeordnet sind.

10. Die LCD-Vorrichtung gemäß Anspruch 1, ferner auf-
weisend eine dritte gemeinsame Spannungsleitung
(170c), die zwischen der entsprechenden ersten
Gate-Leitung (150) und der entsprechenden ersten
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Datenleitung (160) angeordnet ist.

11. Die LCD-Vorrichtung gemäß Anspruch 10, wobei die
dritte gemeinsame Spannungsleitung (170c), die
zwischen der entsprechenden ersten Gate-Leitung
(150) und der entsprechenden ersten Datenleitung
(160) angeordnet ist, einem elektrischen Feld, das
durch das an die Mehrzahl von ersten Gate-Leitun-
gen (VGL) angelegte Abtast-Signal hervorgerufen
wird, entgegenwirkt.

12. Die LCD-Vorrichtung gemäß Anspruch 1, wobei:

eine Mehrzahl von in dem Flüssigkristall-Panel
(100) gebildeten Pixeln derart gebildet sind,
dass eine Pixelbreite von jedem der Mehrzahl
von Pixeln größer ist als die Pixelhöhe.

13. Die LCD-Vorrichtung gemäß Anspruch 12, wobei:

ein Gemeinsame-Spannung-Verbindungsbe-
reich (122) zum Zuführen einer gemeinsamen
Spannung zu einer Mehrzahl von Pixeln in dem
Flüssigkristall-Panel (100) und ein Masse-Ver-
bindungsbereich (124) in einem oberen oder un-
teren Nicht-Anzeigebereich des Flüssigkristall-
Panels (100) und nicht in einem rechten oder
linken Nicht-Anzeigebereich des Flüssigkristall-
Panels angeordnet sind.

14. Die LCD-Vorrichtung gemäß Anspruch 1, wobei:

Gate-Ansteuerungslogik, die das Abtast-Signal
erzeugt, und Daten-Ansteuerungslogik, die die
Datenspannungen erzeugt, in dem Ansteue-
rungs-IC (400) zusammengefasst sind; oder ein
Daten-Ansteuerungs-IC (420) und ein Gate-An-
steuerungs-IC (430) in dem Ansteuerungs-IC
(400) zusammengefasst sind.

15. Die LCD-Vorrichtung gemäß Anspruch 14, wobei
der Ansteuerungs-IC (400) ferner eine Mehrzahl von
Gate-Verbindungsleitungen (412) und eine Mehr-
zahl von Daten-Verbindungsleitungen (414) auf-
weist.

16. Die LCD-Vorrichtung gemäß Anspruch 1, wobei die
Mehrzahl von ersten Gate-Leitungen (VGL) und die
Mehrzahl von Datenleitungen (DL) auf der gleichen
Schicht angeordnet sind.

17. Die LCD-Vorrichtung gemäß Anspruch 1, wobei eine
der Mehrzahl von ersten Gate-Leitungen (VGL) und
eine der Mehrzahl von zweiten Gate-Leitungen
(HGL) durch ein Kontaktloch hindurch in einem über-
lappenden Bereich dazwischen elektrisch miteinan-
der verbunden sind.

Revendications

1. Dispositif d’affichage à cristaux liquides (LCD),
comprenant :

une pluralité de premières lignes de grille (VGL)
et une pluralité de lignes de données (DL) dis-
posées dans un panneau à cristaux liquides
(100) ;
une pluralité de secondes lignes de grille (HGL)
disposées dans le panneau à cristaux liquides
(100), la pluralité de premières lignes de grille
(VGL) et la pluralité de secondes lignes de grille
(HGL) étant disposées sur des couches
différentes ; et
un circuit intégré d’entraînement (IC) (400) dis-
posé dans une zone de non-affichage supérieu-
re ou inférieure du panneau à cristaux liquides
(100), le circuit intégré d’entraînement (400)
étant relié à la pluralité de premières lignes de
grille (VGL) afin de fournir un signal de balayage,
et étant relié à la pluralité de lignes de données
(DL) afin de fournir des tensions de données,
dans lequel la pluralité de premières lignes de
grille (GVL) et la pluralité de secondes lignes de
grille (HGL) sont reliées électriquement l’une à
l’autre par paires,
caractérisé en ce que
le dispositif LCD comprend en outre
une première ligne de tension commune (170a)
et une seconde ligne de tension commune
(170b) correspondant à une première ligne de
grille (150) de la pluralité de premières lignes de
grille (VGL) et à une première ligne de données
(160) de la pluralité de lignes de données (DL),
la première ligne de grille (150) et la première
ligne de données (160) étant positionnées entre
la première ligne de tension commune (170a)
et la seconde ligne de tension commune (170b).

2. Dispositif LCD selon la revendication 1, dans lequel
la pluralité de premières lignes de grille (VGL) est
disposée à la verticale, et la pluralité de secondes
lignes de grille (HGL) est disposée à l’horizontale.

3. Dispositif LCD selon la revendication 1, comprenant
en outre :

une zone de liaison de tension commune (122)
destinée à fournir une tension commune à une
pluralité de pixels disposés dans la zone de non-
affichage gauche et la zone de non-affichage
droite du panneau à cristaux liquides.

4. Dispositif LCD selon la revendication 1, comprenant
en outre :

une zone de liaison de terre (124) disposée dans
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la zone de non-affichage gauche et la zone de
non-affichage droite du panneau à cristaux li-
quides (100).

5. Dispositif LCD selon la revendication 1, dans lequel
la pluralité de premières lignes de grille (VGL) et la
pluralité de secondes lignes de grille (HGL) sont pré-
vues avec le même nombre, selon une relation de
correspondance biunivoque.

6. Dispositif LCD selon la revendication 1, dans lequel
la pluralité de premières lignes de grille (VGL) et la
pluralité de lignes de données (DL) sont prévues
avec le même nombre, selon une relation de corres-
pondance biunivoque.

7. Dispositif LCD selon la revendication 1, dans lequel
le nombre de la pluralité de premières lignes de grille
(VGL) est égal à la moitié du nombre de la pluralité
de lignes de données (DL).

8. Dispositif LCD selon la revendication 1, dans lequel
la pluralité de secondes lignes de grille (HGL) et la
pluralité de lignes de données (DL) sont prévues
dans une structure de données réduire double
(DRD), et
la pluralité de premières lignes de grille (VGL) est
disposée dans des espaces respectifs entre une plu-
ralité de pixels dans lesquels l’une de la pluralité de
lignes de données (DL) n’est pas prévue.

9. Dispositif LCD selon la revendication 1, dans lequel
deux lignes de données de la pluralité de lignes de
données (DL) sont disposées en correspondance
avec l’une de la pluralité de premières lignes de grille
(VGL).

10. Dispositif LCD selon la revendication 1, comprenant
en outre une troisième ligne de tension commune
(170c) disposée entre la première ligne de grille cor-
respondante (150) et la première ligne de données
correspondante (160).

11. Dispositif LCD selon la revendication 10, dans lequel
la troisième ligne de tension commune (170c), dis-
posée entre la première ligne de grille correspon-
dante (150) et la première ligne de données corres-
pondante (160), empêche un champ électrique pro-
voqué par le signal de balayage appliqué à la plura-
lité de premières lignes de grille (VGL).

12. Dispositif LCD selon la revendication 1, dans lequel :

une pluralité de pixels formés dans le panneau
à cristaux liquides (100) est formée de sorte
qu’une largeur de pixel de chacun de la pluralité
de pixels soit supérieure à la hauteur des pixels.

13. Dispositif LCD selon la revendication 12, dans
lequel :

une zone de liaison de tension commune (122)
destinée à fournir une tension commune à une
pluralité de pixels dans le panneau à cristaux
liquides (100) et une zone de liaison de terre
(124) sont disposées dans une zone de non-
affichage supérieure ou inférieure du panneau
à cristaux liquides (100), et non dans une zone
de non-affichage droite ou gauche du panneau
à cristaux liquides.

14. Dispositif LCD selon la revendication 1, dans lequel :

une logique d’entraînement de grille générant le
signal de balayage et une logique d’entraîne-
ment de données générant les tensions de don-
nées sont fusionnées dans le circuit intégré
d’entraînement (400) ; ou
un circuit intégré d’entraînement de données
(420) et un circuit intégré d’entraînement de
grille (430) sont fusionnés dans le circuit intégré
d’entraînement (400).

15. Dispositif LCD selon la revendication 14, dans lequel
le circuit intégré d’entraînement (400) comprend en
outre une pluralité de lignes de liaison de grille (412)
et une pluralité de lignes de liaison de données (414).

16. Dispositif LCD selon la revendication 1, dans lequel
la pluralité de premières lignes de grille (VGL) et la
pluralité de lignes de données (DL) sont disposées
sur la même couche.

17. Dispositif LCD selon la revendication 1, dans lequel
l’une de la pluralité de premières lignes de grille
(VGL) et l’une de la pluralité de secondes lignes de
grille (HGL) sont reliées électriquement l’une à
l’autre par le biais d’un contact dans une zone de
chevauchement entre elles.
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