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(57) ABSTRACT

A display device including a panel having a display area and
first, second, third and fourth non-display areas formed at an
outer portion of the display area, said first non-display area
facing the second non-display area, and the third non-display
area facing the fourth non-display area; a data driver disposed
in the first non-display area, and configured to drive a plural-
ity of data lines provided in afirst direction in the display area;
a gate driver disposed in the second non-display area and
configured to drive a plurality of gate lines provided in a
second direction vertical to the first direction in the display
area; a timing controller configured to drive the data driver
and the gate driver; and a plurality of link lines in the display
area and extending from the gate driver and provided in
parallel to the data lines respectively connected to the gate
lines.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application Nos. 10-2012-0087817 and 10-2012-
0087857 both filed on Aug. 10, 2012, which are hereby incor-
porated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device
such as a liquid crystal display (LCD) device, and more
particularly, to a display device with a narrow bezel and a
driving method thereof.

[0004] 2. Discussion of the Related Art

[0005] Flatpanel display (FPD) devices are applied to vari-
ous electronic products such as portable phones, tablet per-
sonal computers (PCs), notebook computers, etc. The FPD
devices include liquid crystal display (LCD) devices, plasma
display panels (PDPs), organic light emitting diode (OLED)
display devices, etc. Recently, electrophoretic display (EPD)
devices are widely used as FPD devices.

[0006] InsuchFPD devices, LCD devices display an image
using the optical anisotropy of liquid crystal. Because the
LCD devices have a thin thickness, a small size, and low
power consumption and realize a high-quality image, the
LCD devices are widely used.

[0007] Research on LCD devices can be classified into a
technical aspect and a design aspect. Designs more appealing
to consumers are increasingly required. Therefore, efforts are
being continuously made for minimizing (slimming) the
thicknesses of LCD devices.

[0008] Moreover, research is being actively done on a tech-
nology (narrow bezel technology) that narrowly forms a bor-
der portion of an LCD device. Specifically, research is being
actively done on technology that minimizes left and right
border portions incapable of displaying an image in the front
of an LCD device, and increases a portion that displays an
image, thereby providing a broader and greater screen to a
user.

[0009] For example, FIG. 1 is a diagram illustrating a con-
figuration of a related art LCD device. As shown, the related
art LCD device includes a panel 10 having a display area
displaying an image and a non-display area around the dis-
play area; a gate driver 20 for driving a plurality of gate lines
formed in the panel 10; a data driver 30 for driving a plurality
of data lines formed in the panel 10; and a timing controller 40
for driving the data driver 30 and the gate driver 20.

[0010] The data driver 30 generally is mounted in an IC
area of atape carrier package (TCP) or mounted ona base film
60 of the TCP in a chip-on film (COF) type, and connected to
the panel 10 in a tape automated bonding (TAP) type. The
data driver 30 is mounted on an upper end portion or lower
end portion of the non-display area.

[0011] The gate driver 20 is mounted in the IC area of the
TCP or mounted on the base film 60 of the TCP in the COF
type, and connected to the panel 10 in the TAP type. The gate
driver 20 is also mounted in the non-display area in a gate-in
panel (GIP) type. Further, the gate driver 20 is generally
disposed in a direction vertical to the data driver 30. That is,
because the gate lines and the data lines are arranged verti-
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cally to each other in the panel 10, the gate driver 20 and the
data driver 30 are also disposed vertically to each other in the
non-display area.

[0012] Recently, as the lateral widths of LCD devices
increase, as illustrated in FIG. 1, the gate driver 20 for driving
the gate lines is disposed symmetrically to the left and right
non-display areas ofthe LCD device. Further, each of the left
and right non-display areas of a GIP type LCD device, as
illustrated in FIG. 1, is divided into a GND+scribe area “a”, a
GIP signal area “b”, a GIP circuit area “c”, and a Vcom area
“d” in sequence from the outermost portion thereof.

[0013] Moreover, in LCD devices having the TCP type,
COF 1type, or chip-on glass (COG) type instead of the GIP
type, each of left and right non-display areas is divided into
the above-described four areas. However, even in the LCD
device having the above-described configuration, research is
being continuously done on narrow bezel technology for
minimizing left and right non-display areas.

[0014] Generally, the technology of reducing a size of the
GIP circuit area “c” is used for realizing a narrow bezel.
However, amethod of reducing the size of the GIP circuit area
“c” has a limitation.

[0015] To overcome the limitation, a method that reduces a
width of the Vcom area 50 “d” in which a common line for
applying a common voltage (Vcom) to the display area is
formed. However, when the Vcom area 50 “d” decreases,
factors which degrade quality of the LCD device like hori-
zontal crosstalk occur. For this reason, the method of reducing
the Veom area 50 “d” also has a limitation. Moreover, a
method that reduces the ground and scribe area “a” or the GIP
signal area “b” formed for applying a signal to a GIP has a
limitation.

SUMMARY OF THE INVENTION

[0016] Accordingly, one object of the present invention is
to provide an LCD device with a narrow bezel and a driving
method thereof that substantially obviate one or more prob-
lems due to limitations and disadvantages of the related art.
[0017] Another object of the present invention is to provide
an LCD device in which a gate driver for applying a scan
signal to a plurality of gate lines is disposed in a second
non-display area facing a first non-display area with a data
driver disposed therein in a non-display area.

[0018] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, the present invention provides in
one aspect a display device including a panel having a display
area and first, second, third and fourth non-display areas
formed at an outer portion of the display area, said first
non-display area facing the second non-display area, and the
third non-display area facing the fourth non-display area; a
data driver disposed in the first non-display area, and config-
ured to drive a plurality of data lines provided in a first
direction in the display area; a gate driver disposed in the
second non-display area and configured to drive a plurality of
gate lines provided in a second direction vertical to the first
direction in the display area; a timing controller configured to
drive the data driver and the gate driver; and a plurality of link
lines in the display area and extending from the gate driver
and provided in parallel to the data lines respectively con-
nected to the gate lines.

[0019] In another aspect, the present invention provides a
method of driving the display device and which includes
applying a plurality of scan signals, via the gate driver, to the
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gate lines through the link lines such that a rising edge of a
second scan signal applied to a second gate line occurs before
a falling edge of a first scan signal applied to a first gate line
signal so the scan signals overlap with each other.

[0020] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by illus-
tration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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:

[0022] FIG.1is a diagram illustrating a configuration of a
related art LCD device;

[0023] FIG. 2 is a configuration diagram illustrating an
LCD device according to one embodiment of the present
invention;

[0024] FIG. 3 is a diagram illustrating a panel of an LCD
device according to an embodiment of the present invention;
[0025] FIG. 4 is a configuration diagram illustrating an
LCD device according to another embodiment of the present
invention;

[0026] FIG. 5 is a configuration diagram illustrating an
LCD device according to yet another embodiment of the
present invention;

[0027] FIGS. 6 to 8 are various configuration diagrams
respectively illustrating .CD devices according to still other
embodiments of the present invention; and

[0028] FIGS. 9-11 are various configuration diagrams
respectively illustrating LCD devices according to other
embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Reference will now be made in detail to the embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts. Hereinafter, embodi-
ments of the present invention will be described in detail with
reference to the accompanying drawings.

[0030] FIG. 2 is a configuration diagram illustrating an
LCD device according to one embodiment of the present
invention. Further, FIG. 3 is a diagram illustrating a configu-
ration of a panel of an LCD device according to an embodi-
ment of the present invention, and illustrates the panel driven
in a double rate driving (DRD) type.

[0031] AsshowninFIG.2,the LCDdevice includes a panel
100 that has a display area 910 and four non-display areas 921
to 924 formed at an outer portion of the display area 910; a
data driver 300 disposed in the first non-display area 921 for
driving a plurality of data lines DL1 to DLm formed in a first
direction (vertical axis direction) in the display area 910; a
gate driver 200 disposed in the second non-display area 922
facing the first non-display area 921 for driving a plurality of
gate lines GL1 to GLn formed in a second direction (horizon-
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tal axis direction) vertical to the first direction in the display
area 910; and a timing controller 400 for driving the data
driver 300 and the gate driver 200.

[0032] A plurality of link lines 210 respectively connected
to the gate lines GL1 to GLn are extended from the gate driver
200 and provided in parallel to the data lines, in the display
area 100. Further, a common voltage area 500 “d”, through
which a plurality of lines for applying a common voltage to
the display area 100 pass, is formed in each of the third and
fourth non-display areas 923 and 924 formed between the
first and second non-display areas 921 and 922.

[0033] A signal area “b”, through which a plurality of sig-
nal lines for applying signals output from the timing control-
ler 400 to the gate driver 200 pass is formed in each ofthe third
and fourth non-display areas 923 and 924. In addition, a
ground and scribe area “a” is formed at the outermost portion
of each of the third and fourth non-display areas 923 and 924.
[0034] Further, the panel 100 includes a plurality of pixels
(PXL) respectively formed in a plurality of areas defined by
intersections of the gate lines GL1 to GLn and data lines DL1
and DLm, and each of the pixels includes a thin film transistor
(TFT) and a pixel electrode. A common electrode, receiving
the common voltage from the common voltage area 500, is
also provided in each pixel of the panel 100.

[0035] Inaddition, the panel 100 applied to an embodiment
of the present invention uses the DRD type. The DRD type is
used for decreasing the number of data drivers (data driving
1Cs) 300 of the LCD device, and is a method that increases the
number of gate lines by two times and decreases the number
of data lines by half compared to the related art, and thus
reduces the number of data driving ICs 300 by half and
realizes the same resolution.

[0036] That is, as illustrated in FIG. 3, the LCD device
according to an embodiment of the present invention uses the
DRD type that drives P (where P is a natural number equal to
or more than two) number of liquid crystal cells arranged on
one horizontal line of the panel 100 by using two gate lines
and P/2 (=m) number of data lines.

[0037] The DRD type drives the data driver (data driving
IC) 300 in a vertical 2-dot inversion type, for minimizing
flickers and reducing power consumption. Therefore, two
pixels adjacent to each other with a data line therebetween are
respectively connected to two gate lines, and respectively
charged with data voltages of the same polarity supplied
thereto through the data lines. The DRD type is technology
that is generally used at present, and thus its detailed descrip-
tion is not provided.

[0038] Inanembodiment of the present invention, the link
lines 210 are provided in aresidual space which is obtained by
using the DRD type. That is, according to the DRD type, the
number of data lines decreases by half compared to a general
type of the related art, and thus the link lines 210 are provided
in a residual space that is secured by decreasing the data lines
by half.

[0039] Inaddition, the gate driver 200 supplies a scan signal
to the gate lines with gate control signals GCS generated by
the timing controller 400. In response to the scan signal, the
TFTs of the liquid crystal panel 100 are driven in units of a
horizontal line.

[0040] Further, the gate driver 200 as illustrated in FIG. 2 is
disposed in the second non-display area 922 facing the first
non-display area 921 with the data driver 300 disposed
therein. That is, in the related art LCD device, the gate driver
is disposed in the third non-display area 923 or the fourth
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non-display area 924, but in one embodiment of the present
invention, the gate driver 200 is disposed in the second non-
display area 922 facing the data driver 300.

[0041] In this embodiment of the present invention, as
described above, the link lines 210 extended from the gate
driver 200 disposed in the second non-display area 922 are
provided in the display area 910 in parallel to the data lines.
The link lines 210 are also connected to the gate lines in
one-to-one correspondence relationship.

[0042] That is, the link lines 210 are provided vertically to
the gate lines in the display area 910. Therefore, a plurality of
the scan signals sequentially output from the gate driver 200
are sequentially output through the link lines 210, and
sequentially applied to the gate lines respectively connected
to the link lines 210.

[0043] Further, the scan signals may be applied to the gate
lines GL1 to GLn through the link lines 210 so as to overlap
with each other. That is, in order to advantageously increase
an amount of electrical charges charged into each pixel, the
gate driver 200 can output the scan signals such that some of
the scan signals supplied to the respective gate lines through
the link lines 210 overlap with each other. For example, a
rising edge of a second scan signal applied to a second gate
line occurs before a falling edge of a first scan signal applied
to a first gate line signal so the scan signals overlap with each
other.

[0044] Further, the data driver 300 converts digital data,
transferred from the timing controller 400, into analog data
voltages. The data driver 300 then supplies the data voltages
for one horizontal line to the respective data lines at every one
horizontal period for which the scan signal is supplied to each
gate line. That is, the data driver 300 converts digital data into
analog data voltages with gamma voltages supplied from a
gamma voltage generator, and outputs the analog data volt-
ages to the data lines.

[0045] The data driver 300 also includes a shift register, a
latch, a digital-to-analog converter (DCA), and an output
buffer. In addition, the data driver 300 applied to an embodi-
ment of the present invention is disposed in the first non-
display area 921 facing the second non-display area 922 with
the gate driver 200 disposed therein.

[0046] In addition, the data lines DL.1 to DLm extended
from the data driver 300 are vertical to the gate lines GL1 to
GLn, and are parallel to the link lines 210 extended from the
gate driver 200. Further, the data driver 300 may be disposed
in the first non-display area 921 in a COG type, but as illus-
trated in FIG. 2, the data driver 300 is mounted in an IC area
of a TCP or mounted on a base film 600 of the TCP in a COF
type, and disposed in the first non-display area 921 in a TAB
type.

[0047] The timing controller 400 generates a gate control
signal GCS for controlling an operation timing of the gate
driver 200 and a data control signal DCS for controlling an
operation timing of the data driver 300, by using a timing
signal output from the external system, namely, a dot clock
DCLK used as a reference clock in the LCD device, a vertical
sync signal Vsync, a horizontal sync signal Hsync, and a data
enable signal DE. The timing controller 400 also supplies
image data to the data driver 300.

[0048] In addition, a plurality of the gate control signals
GCS generated by the timing controller 400 include a gate
start pulse GSP, a gate shift clock GSC, a gate output enable
signal GOE, a gate start signal VST, and a gate clock GCK.
Further, a plurality ofthe data control signals generated by the
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timing controller 400 include a source start pulse SSP, a
source shift clock signal SSC, a source output enable signal
SOE, and a polarity control signal POL.

[0049] Also, in the above-described embodiment of the
present invention, the gate driver 200 is disposed in the sec-
ond non-display area 922 facing the first non-display area 921
with the data driver 300 disposed therein, and the link lines
210 vertical to the gate lines and parallel to the data lines are
extended from the gate driver 300. Also, one link line 210 is
connected to one gate line. Therefore, the scan signals
sequentially output from the gate driver 200 to the link lines
210 are sequentially output to the gate lines connected to the
respective link lines 210.

[0050] Next, FIG. 4 is a configuration diagram illustrating
an LCD device according to another embodiment of the
present invention. The configuration and function of each of
the link lines 210 is different in this embodiment. Therefore,
only features of this embodiment different from the previ-
ously described embodiment will be described in detail.

[0051] The LCD device according to this embodiment of
the present invention also includes the panel 100, the gate
driver 200, the data driver 300, and the timing controller 400.
The gatedriver 200 is disposed in the second non-display area
922 facing the first non-display area 921 with the data driver
300 disposed therein.

[0052] A ground and scribe area “a”, a signal area “b”, and
a common voltage area 500 “d” are also formed sequentially
in a direction from an outer portion to the display area 910, in
each of the third and fourth non-display areas 923 and 924
between the first and second non-display areas 921 and 922.

[0053] Further, the plurality of link lines 210 vertical to the
gate lines and parallel to the data lines are extended from the
gate driver 300, and one link line 210 is connected to one gate
line. However, in this embodiment of the present invention,
two or more link lines 210 are connected to one gate line. In
FIG. 4, the LCD device includes two link lines 210 connected
to one gate line as an example.

[0054] Thereasonthat one gate line is connected to two link
lines 210 is for enhancing the scan signal applied to the gate
lines. In more detail, recently-developed LCD devices are
manufactured such that a width is longer than a length. There-
fore, in FIG. 4, the scan signal applied to the gate line through
the link line 210 connected to the gate line in a left direction
of the gate line can be distorted due to a noise that occurs
while the scan signal is transferred in a right direction of the
gate line, or the scan signal itself can be weakened.

[0055] Also, the scan signal applied to the gate line through
the link line 210 connected to the gate line in a right direction
of the gate line can be distorted due to a noise that occurs
while the scan signal is transferred in a left direction of the
gate line, or the scan signal itself can be weakened as it travels
along the scan signal especially in larger sized displays.
Therefore, in this embodiment of the present invention, in
order to compensate for the weakened scan signal, two or
more link lines 210 are advantageously connected to one gate
line, and two or more scan signals are simultaneously applied
to one gate line. Thus, a stronger scan signal is applied to the
gate lines.

[0056] Also, the two or more link lines connected to the one
gate line can distribute one scan signal output from the gate
driver 200. Moreover, the two or more link lines connected to
the one gate line can apply separate scan signals, output from
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the gate driver 200, to the gate line. That is, the scan signal is
applied to two or more link lines 210 connected to one gate
line at the same timing.

[0057] Thus, in this embodiment of the present invention,
more scan signals are applied to the gate lines through more
link lines 210, and thus a deviation of the scan signal does not
advantageously occur between left and right sides of the gate
line. Accordingly, a deviation of image quality is significantly
reduced between images displayed in left and right portions
of the display area 910.

[0058] Moreover, the scansignals can beapplied to the gate
lines GL1 to GLn through the link lines 210 in overlap with
each other. Thatis, in order to increase an amount of electrical
charges charged into each pixel, the gate driver 200 can output
the scan signals such that the scan signals supplied to the
respective gate lines through the link lines 210 overlap with
each other. That is, a rising edge of a second scan signal
applied to a second gate line occurs before a falling edge of a
first scan signal applied to a first gate line signal so the scan
signals overlap each other. A similar concept applies to the
third, fourth, etc., scan signals.

[0059] For example, in FIG. 4, the scan signal is applied to
two link lines (hereinafter referred to as “first link lines™)
connected to one gate line at the same timing. However, the
scan signals are applied to other two link lines (hereinafter
referred to as “second link lines”) connected to a gate line
adjacent to the one gate line and the first link lines at a certain
time interval, and thus there is a time for which the scan
signals overlap each other.

[0060] Inthisembodimentofthe present invention, the gate
driver 200 is disposed in the second non-display area 922
facing the first non-display area 921 with the data driver 300
disposed therein, and the link lines 210 vertical to the gate
lines and parallel to the data lines are extended from the gate
driver 300. Two or more link lines 210 are also connected to
one gate line. Therefore, the scan signals simultaneously
output from the gate driver 200 to the two link lines 210 are
simultaneously output to the gate line connected to the two
link lines 210 in common.

[0061] Next, FIG. 5 is a configuration diagram illustrating
an LCD device according to yet another embodiment of the
present invention. Again, the configuration and function of
each of the link lines 210 is different than the embodiment
described above with reference to FIGS. 2 and 4.

[0062] The LCD device according to this embodiment of
the present invention also includes the panel 100, the gate
driver 200, the data driver 300, and the timing controller 400.
The gatedriver 200 is disposed in the second non-display area
922 facing the first non-display area 921 with the data driver
300 disposed therein.

[0063] Further, the ground and scribe area “a”, the signal
area “b”, and the common voltage area 500 “d” are formed
sequentially in a direction from an outer portion to the display
area 910, in each of the third and fourth non-display areas 923
and 924 between the first and second non-display areas 921
and 922. The plurality of link lines 210 vertical to the gate
lines and parallel to the data lines are extended from the gate
driver 300, and one link line 210 is connected to one gate line.
[0064] However, in this embodiment of the present inven-
tion, the gate driver 200 is divided into first to kth gate drivers.
The link lines 210, which are extended from each of the first
to kth gate drivers equally to the number of gate lines, are
connected to the gate lines in one-to-one correspondence
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relationship. Here, by dividing a length direction of the gate
line by k, the first to kth gate drivers can apply the same scan
signals to the same gate line.

[0065] InFIG.5, an LCD device in which the gate driver is
divided into first and second gate drivers 200 is illustrated as
an example. Further, the first gate driver 200 denotes a gate
driver disposed at a left side of the second non-display area
922 ofthe liquid crystal panel 100, and the second gate driver
200 denotes a gate driver disposed at aright side ofthe second
non-display area 922.

[0066] As illustrated in FIG. 5, the reason that one gate line
is connected to two link lines 210 by using the two gate
drivers is for advantageously enhancing the scan signal
applied to the gate lines similarly to the second embodiment.
In the embodiment in FIG. 4, two link lines 210 extended
from the same gate driver are provided adjacently to each
other, on one gate line. However, in this embodiment, two link
lines 210 connected to one gate line are disposed apart from
each other.

[0067] As illustrated in FIG. 5, when the two gate drivers
are provided, two link lines are separated from each other by
an interval of half of a length direction of the gate line. When
three gate drivers are provided, three link lines can be sepa-
rated from each other by an interval of one-third of the length
direction of the gate line, and connected to one gate line.
[0068] In this instance, the scan signal is applied to two or
more link lines connected to one gate line at the same timing.
Specifically, because the scan signal is simultaneously
applied in left and right directions of one gate line, a deviation
of the scan signal is advantageously reduced between left and
right sides of the gate line, and thus a deviation of image
quality is advantageously minimized between images dis-
played in the left and right sides of the gate line.

[0069] Further, the gate driver 200 is disposed in the second
non-display area 922 facing the first non-display area 921
with the data driver 300 disposed therein, and the link lines
210 vertical to the gate lines and parallel to the data lines are
extended from the gate driver 300. In this instance, the link
lines connected to each of two or more gate drivers are sepa-
rated from each other at certain intervals and connected to one
gate line, and thus can output the scan signal at the same
timing.

[0070] Moreover, the scan signals can be applied to the gate
lines GL1 to GLn through the link lines 210 in overlap with
each other. Thatis, in order to increase an amount of electrical
charges charged into each pixel, the gate driver 200 can output
the scan signals such that the scan signals supplied to the
respective gate lines through the link lines 210 overlap with
each other.

[0071] For example, in FIG. 5, although the link lines are
connected to different gate drivers, the scan signal is applied
to two link lines (hereinafter referred to as “first link lines”)
connected to one gate line at the same timing. However, the
scan signals are applied to other two link lines (hereinafter
referred to as “second link lines”) connected to a gate line
adjacent to the one gate line and the first link lines at a certain
time interval, and thus there is a time for which the scan
signals overlap each other.

[0072] Next, FIGS. 6 to 8 are various configuration dia-
grams respectively illustrating LCD devices according to still
other embodiments of the present invention. A configuration
and function of the embodiment of the present invention
illustrated in FIGS. 6-8 are similar to those of the embodiment
of FIGS. 2, 4 and 5, respectively.
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[0073] 1Inthe embodiment of the present invention of FIG.
6, the gate driver 200 is disposed in the second non-display
area 922 facing the first non-display area 921 with the data
driver 300 disposed therein, and the link lines 210 vertical to
the gate lines and parallel to the data lines are extended from
the gate driver 300. One link line 210 is connected to one gate
line. Therefore, signals sequentially output from the gate
driver 200 to the link lines 210 are sequentially output to the
gate lines connected to the respective link lines 210.

[0074] Here, as illustrated in FIG. 6, the gate driver 200 is
mounted in the IC area of the TCP or mounted on a base film
290 of the TCP in the COF type, and disposed in the second
non-display area 922 in the TAB type. However, unlike the
embodiment in which the gate driver 200 is disposed in the
second non-display area 922 in the GIP type, in this embodi-
ment, the gate driver 200 is disposed in the second non-
display area 922 in the TCP or COF type. This is the primary
difference from the embodiment in FIG. 2.

[0075] In the embodiment of FIG. 7, the gate driver 200 is
disposed in the second non-display area 922 facing the first
non-display area 921 with the data driver 300 disposed
therein, and the link lines 210 vertical to the gate lines and
parallel to the data lines are extended from the gate driver 300.
Two ormore link lines 210 are also connected to one gate line.
Therefore, the scan signals simultaneously output from the
gate driver 200 to the two link lines 210 are simultaneously
output to the gate line connected to the two link lines 210 in
commor.

[0076] Unlike the embodiment in which the gate driver 200
is disposed in the second non-display area 922 in the GIP
type, in this embodiment, the gate driver 200 is connected to
the second non-display area 922 through the base film 290 in
the TCP or COP type. This is the primary difference from the
embodiment in FIG. 4.

[0077] In the embodiment of the present invention of FIG.
8, the gate driver 200 is disposed in the second non-display
area 922 facing the first non-display area 921 with the data
driver 300 disposed therein, and the link lines 210 vertical to
the gate lines and parallel to the data lines are extended from
the gate driver 300. In this instance, the link lines connected
to each of two or more gate drivers may be separated from
each other at certain intervals and connected to one gate line,
and thus can output the scan signal at the same timing.
[0078] Unlike the embodiment in which the gate driver 200
is disposed in the second non-display area 922 in the GIP
type, in this embodiment, the gate driver 200 is connected to
the second non-display area 922 through the base film 290 in
the TCP or COP type. This is the primary difference from the
embodiment in FIG. 5.

[0079] Turning now to FIGS. 9-11, which are similar to
FIGS. 2,4 and 5, but include a plurality of switching parts 250
and 260. The switching parts 250 and 260 include TFTs.
Further, as shown, the switching parts 250 are formed in the
non-display areas 923 and 924 and the switching parts 260 are
formed in the non-display part 921.

[0080] In addition, each of the switching parts 250 is con-
nected to a signal line 251 and each of the switching parts 260
is connected to a signal line 261. Thus, the switching parts
250 receive a gate high voltage VGH from the gate driver 200
via the signal lines 251 and a voltage clock signal from the
timing controller 400. Further, the TFTs of the switching
parts 250 are turned on when the gate high voltage VGH is
applied to a corresponding gate line GL through the link line
210. Thus, anadditional voltage is also applied to the gate line

Feb. 13,2014

GL through the TFTs of the switching parts 250. A similar
concept applies the switching parts 260 applying a voltage
from the data driver 300 to turn on the TFTs of the switching
parts 260. In addition, the embodiments shown in FIGS. 6-8
can also be modified to include the switching parts 250 and
260.

[0081] Thus, a faster and fuller charge can be applied and an
amount of electrical charges charged into each pixel can be
advantageously increased. Further, because the switching
parts 250 are on both left and right sides of the display, the
additional voltage is applied on both sides of the display.
Thus, the scan signal is more uniformly distributed.

[0082] In the related art LCD device, the gate drivers 200
are respectively disposed in the left side (third non-display
area 923) and right side (fourth non-display area 924) of the
liquid crystal panel. However, embodiments of the present
invention disposes the gate driver 200 in the second non-
display area 922 facing the first non-display area 921 with the
data driver 300 disposed therein, thus reducing widths of the
left and right non-display areas of the LCD device. Accord-
ingly, the present invention realizes a narrower bezel.

[0083] According to embodiments of the present invention,
because the gate driver for applying the scan signal to the gate
lines is disposed in the second non-display area facing the first
non-display area with the data driver disposed therein in the
non-display area, the left and right non-display areas of the
LCD device can be minimized, thus realizing the narrower
bezel.

[0084] Moreover, although the left and right non-display
areas of the LCD device are minimized, the present invention
does not reduce the size of the Vcom area, and thus prevents
a quality degradation factor such as horizontal crosstalk.

[0085] The present invention encompasses various modifi-
cations to each of the examples and embodiments discussed
herein. According to the invention, one or more features
described above in one embodiment or example can be
equally applied to another embodiment or example described
above. The features of one or more embodiments or examples
described above can be combined into each of the embodi-
ments or examples described above. Any full or partial com-
bination of one or more embodiment or examples of the
invention is also part of the invention.

[0086] Asthe present invention may be embodied in several
forms without departing from the spirit or essential charac-
teristics thereof, it should also be understood that the above-
described embodiments are not limited by any of the details of
the foregoing description, unless otherwise specified, but
rather should be construed broadly within its spirit and scope
as defined in the appended claims, and therefore all changes
and modifications that fall within the metes and bounds of the
claims, or equivalence of such metes and bounds are therefore
intended to be embraced by the appended claims.

What is claimed is:

1. A display device, comprising:

a panel including a display area and first, second, third and
fourth non-display areas formed at an outer portion of
the display area, said first non-display area facing the
second non-display area, and the third non-display area
facing the fourth non-display area;

a data driver disposed in the first non-display area, and
configured to drive a plurality of data lines provided in a
first direction in the display area;
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a gate driver disposed in the second non-display area and
configured to drive a plurality of gate lines provided in a
second direction vertical to the first direction in the
display area;

a timing controller configured to drive the data driver and
the gate driver; and

a plurality of link lines in the display area and extending
from the gate driver and provided in parallel to the data
lines respectively connected to the gate lines.

2. The display device of claim 1, wherein a P number of
pixels arranged on one horizontal line in the display area are
driven in a double rate driving (DRD) type by using two gate
lines and P/2 number of data lines.

3. The display device of claim 1, wherein a common volt-
age area for applying a common voltage to the display area is
formed in at least one of the third and fourth non-display
areas.

4. The display device of claim 1, wherein at least two link
lines are connected to one gate line.

5. The display device of claim 4, wherein the at least two
link lines connected to the one gate line apply one scan signal
output from the gate driver.

6. The display device of claim 4, wherein the at least two
link lines connected to the one gate line apply separate scan
signals, output from the gate driver, to the gate line.

7. The display device of claim 1, wherein the gate driver has

[t

X number of gate drivers,

wherein a number of the link lines equals “x” times the
number of gate lines, and

[TaRt)

wherein “x” is an integer.

8. The display device of claim 1, wherein the gate driver is
disposed ina GIP type in thenon-display area, or is connected
to the non-display areas in a tape carrier package (TCP) type
or a chip-on film (COF) type.

9. The display device of claim 1, wherein a plurality of scan
signals are applied to the gate lines through the link lines in
overlap with each other.

10. The display device of claim 9, wherein a rising edge of
a second scan signal applied to a second gate line occurs
before a falling edge ofa first scan signal applied to a first gate
line signal so the scan signals overlap with each other.

11. The display device of claim 9, further comprising:

aplurality of first switching parts in at least one of the third
non-display area and the fourth non-display area, and
respectively connected to corresponding gate lines; and

a first signal line connected to each of the first switching
parts,

wherein a clock signal applied from the timing controller to
the gate driver is also applied to the plurality of first
switching parts via the first signal line to turn on respec-
tive switching parts and apply an additional voltage to
the corresponding gate line.
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12. The LCD device of claim 11, further comprising:

a plurality of second switching parts formed in the first
non-display region, each second switching part being
connected to a corresponding data line in a one-to-one
manner; and

a second signal line connected to each of the second
switching parts and configured to receive a data voltage
from the data driver so as to turn on a corresponding
second switching part.

13. A method of driving a display device including a panel
having a display area and first, second, third and fourth non-
display areas formed at an outer portion of the display area,
said first non-display area facing the second non-display area,
and the third non-display area facing the fourth non-display
area, and including a data driver disposed in the first non-
display area, a plurality of data lines provided in a first direc-
tion in the display area, a gate driver disposed in the second
non-display area, a plurality of gate lines provided in a second
direction vertical to the first direction in the display area, a
timing controller, and a plurality of link lines in the display
area and extending from the gate driver and provided in
parallel to the data lines respectively connected to the gate
lines, the method comprising

applying a plurality of scan signals, via the gate driver, to
the gate lines through the link lines such that a rising
edge of a second scan signal applied to a second gate line
occurs before a falling edge of a first scan signal applied
to a first gate line signal so the scan signals overlap with
each other.

14. The method of claim 13, wherein a P number of pixels
arranged on one horizontal line in the display area are driven
in a double rate driving (DRD) type by using two gate lines
and P/2 number of data lines.

15. The method of claim 13, wherein a common voltage
area for applying a common voltage to the display area is
formed in at least one of the third and fourth non-display
areas.

16. The method of claim 13, wherein at least two link lines
are connected to one gate line.

17. The method of claim 16, wherein the at least two link
lines connected to the one gate line apply one scan signal
output from the gate driver.

18. The method of claim 16, wherein the at least two link
lines connected to the one gate line apply separate scan sig-
nals, output from the gate driver, to the gate line.

19. The method of claim 13, wherein the gate driver has “x”
number of gate drivers,

wherein a number of the link lines equals “x” times the
number of gate lines, and

wherein “x” is an integer.

20. The method of claim 13, wherein the gate driver is
disposed in a GIP type in the non-display area, or is connected
to the non-display areas in a tape carrier package (TCP) type
or a chip-on film (COF) type.

* #* * #* #®
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