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(57) ABSTRACT

A gate-in-panel type liquid crystal display device includes
first and second substrates spaced apart from and facing each
other, the first and second substrates including a display area
and a non-display area; gate lines, data lines, thin film tran-
sistors and pixel electrodes in the display area on the first
substrate, the gate lines and the data lines crossing each other
to define pixel regions, the thin film transistors connected to
the gate lines and the data lines, the pixel electrodes con-
nected to the thin film transistors; gate pads and data pads in
the non-display area on the first substrate, the gate pads and
the data pads receiving direct current (DC) signals and alter-
nating current (AC) signals; gate link lines connected to the
gate pads and including first gate link lines and second gate
link lines, the first gate link lines transmitting the DC signals
and disposed to be adjacent to and parallel to each other, the
second gate link lines transmitting the AC signals and dis-
posed to be adjacent to and parallel to each other; connection
lines connected to the gate link lines; gate circuit blocks
connected to the connection lines, the gate circuit blocks
generating gate signals using the DC signals and the AC

GO2F 1/1343 (2006.01) signals and providing the gate signals to the gate lines; and a
G09G 3/36 (2006.01) seal pattern between the first and second substrates and over-
GO2F 1/13 (2006.01) lapping the gate link lines.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF MANUFACTURING THE SAME

[0001] This application claims the benefit of Korean Patent
Application No. 10-2008-0051644, filed in Korea on Jun. 2,
2008, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (LCD) device, and more particularly, to a gate-in-panel
(GIP) type liquid crystal display (LCD) device and a method
of manufacturing the same.

[0004] 2. Discussion of the Related Art

[0005] With the rapid development in information technol-
ogy, flat panel display (FPD) devices, which have the prop-
erties of a thin profile, low weight and low power consump-
tion, have been developed. Among the FPD devices, liquid
crystal display (LCD) devices are widely used for notebook
computers and desktop monitors because of their excellent
characteristics of resolution, color display and display qual-
ity.

[0006] In general, a liquid crystal display (LCD) device
includes two substrates, which are spaced apart and face each
other, and a liquid crystal layer interposed between the two
substrates. Each of the substrates includes an electrode, and
the electrodes of each substrate also face each other. A voltage
is applied to each electrode, and an electric field is induced
between the electrodes. Liquid crystal molecules of the liquid
crystal layer are rearranged by varying the intensity of the
electric field, and the transmittance of light is changed
according to the arrangement of the liquid crystal molecules,
thereby displaying images.

[0007] The LCD device includes a liquid crystal panel
including two substrate and a liquid crystal layer interposed
therebetween, a backlight unit disposed under the liquid crys-
tal panel and functioning as a light source, and a driving
circuit unit disposed at an outer portion of the liquid crystal
panel and driving the liquid crystal panel.

[0008] Generally, the driving circuit unit includes a printed
circuit board (PCB). The driving circuit unit is classified into
a gate driving circuit unit, which is connected to gate lines of
the liquid crystal panel and provides gate signals to the gate
lines, and a data driving circuit unit, which is connected to
data lines of the liquid crystal panel and provides data signals
to the data lines. The driving circuit unit may be attached to
one side or two sides of the liquid crystal panel by a tape
carrier package (TCP) method.

[0009] However, the size and weight of the LCD device
increases if the gate driving circuit unit and the data driving
circuit unit are separately attached. Accordingly, a gate-in-
panel (GIP) type LCD device has been suggested, in which
some circuits ofthe gate driving circuit unit are formed simul-
taneously with switching elements of the liquid crystal panel,
and the other circuits of the gate driving circuit unit are
combined into the data driving circuit unit and attached to a
side of the liquid crystal panel.

[0010] FIG. 1 is a plan view of a GIP type LCD device
according to the related art. In FIG. 1, the GIP type LCD
device 10 includes a first substrate 20, a second substrate 50
over the first substrate 10, and a liquid crystal layer (not
shown) interposed between the substrates 20 and 50. The first
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substrate 20, which may be referred to as an array substrate,
includes a display area DA for displaying images and a non-
display area NDA for driving circuits and signal lines.
[0011] Inthe display area DA of the first substrate 20, gate
lines 22, data lines 24, thin film transistors Tr and pixel
electrodes 45 are formed. The gate lines 22 and the data lines
24 cross each other to define pixel regions P. The thin film
transistors Tr are connected to the gate lines 22 and the data
lines 24, and the pixel electrodes 45 are connected to the thin
film transistors Tr, respectively.

[0012] Inthenon-display area NDA ofthe first substrate 20,
gate pads 42, data pads 44, gate circuit blocks 30, gate link
lines 46, data link lines 48 and connection lines 32 are formed.
The data pads 44 are formed at one ends of the data link lines
48, which extend from the data lines 24 in the display area
DA, and are connected to a driving circuit unit (not shown) of
the outside. The gate pads 42 are formed at one ends of the
gate link lines 46 and are connected to the driving circuit umt
(not shown) of the outside. The gate link lines 46 are con-
nected to the connection lines 32 through connection patterns
34. The connection lines 32 are connected to the gate circuit
blocks 30, and the gate circuit blocks 30 are connected to one
ends of the gate lines 22 in the display area DA.

[0013] Inthe LCD device 10, the driving circuit unit of the
outside provides gate control signals and data signals to the
gate pads 42 and the data pads 44. The gate control signals
include a start signal VST, clock signals CLK1, CLK2, CLK3
and CLK4, a source voltage signal VDD, a ground voltage
signal VSS, a first source voltage signal VDDI, a second
source voltage signal VDD?2, and a reset signal RESET. The
data signals include image signals corresponding to the pixel
regions P.

[0014] The gate circuit blocks 30 include shift registers.
The gate circuit blocks 30 receive the gate control signals
through the connection lines 32 from the driving circuit unit.
The gate circuit blocks 30 generate gate signals, which turn
on the thin film transistors Tr, in order and provide the gate
signals to the gate lines 22.

[0015] The first and second substrates 20 and 50 are
attached using a seal pattern 80. The seal pattern 80 is formed
in an edge portion of the non-display area NDA. That is, the
seal pattern 80 corresponds to an edge portion of the second
substrate 50 and is formed in an outer portion of the gate link
lines 46 right and left and in an outer portion of the display
area DA up and down in the context of the figure.

[0016] A width W of the seal pattern 80 is about 1.2 mm,
and a distance from the seal pattern 80 to the gate circuit
blocks 30 is about 2 mm. Since an area for the seal pattern 80
is not used to display the images and is not an area for circuits,
the area for the seal pattern 80 is blocked by a frame after
manufacturing the LCD device. The area may be referred to
as a bezel. The bezel increases the non-display area of the
LCD device and thus decreases the display area of the LCD
device.

[0017] Ifthe seal pattern 80 is formed over a portion where
the gate link lines 46 and the connection lines 32 are con-
nected to each other, the gate link lines 46 and the connection
lines 32 may form a parasitic capacitor with the seal pattern
80 as a dielectric material, and this may cause delay of gate
signals transmitted by the gate link lines 46 and the connec-
tion lines 32.

[0018] FIG. 2isaview of delay of gate signals of a GIP type
LCD device according to the related art, and FIG. 3 is a view
showing misoperation of a gate signal of a GIP type LCD
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device according to the related art. Here, the seal pattern 80 of
FIG. 1 is formed over the gate link lines 46 of FIG. 1 trans-
mitting clock signals. Referring to FIG. 2, in the GIP type
LCD device according to the related art, the clock signals are
distorted by resistance-capacitance delay due to a parasitic
capacitance, and the gate circuit blocks 30 of FIG. 1 generate
gate signals from the distorted clock signals. Accordingly,
rising time and falling time of normal gate signals G1 are
delayed, and distorted gate signals G2 are provided to the gate
lines 22 of FIG. 1 to deteriorate image qualities.

[0019] Additionally, in FIG. 3, the gate circuit blocks 30 of
FIG. 1 generate the gate signal using the distorted clock
signals, and there may be misoperation that a gate high volt-
age is not normally generated. The gate control signals trans-
mitted by the gate link lines 46 of FIG. 1 include direct current
(DC) signals and alternating current (AC) signals, and the
signals have different shapes in voltage values and periods.
The gate control signals having various shapes cause different
delay results even if the parasitic capacitances are the same. In
addition, there are variations of signal distortions due to the
parasitic capacitances according to positions of the gate link
lines 46. As a result, misoperation may occur when the gate
high voltage is generated.

[0020] Therefore, in the GIP type LCD device according to
the related art, the seal pattern is formed at the outer portion of
the gate link lines. Since the seal pattern area, which is not
needed to display images, is added, an external grade of the
LCD device is lowered, and the display area is decreased.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to a
liquid crystal display device and a method of manufacturing
the same that substantially obviate one or more of the prob-
lems due to limitations and disadvantages of the related art.

[0022] To achieve the advantages and in accordance with
the purpose of embodiments of the invention, a gate-in-panel
type liquid crystal display device includes first and second
substrates spaced apart from and facing each other, the first
and second substrates including a display area and a non-
display area; gate lines, data lines, thin film transistors and
pixel electrodes in the display area on the first substrate, the
gate lines and the data lines crossing each other to define pixel
regions, the thin film transistors connected to the gate lines
and the data lines, the pixel electrodes connected to the thin
film transistors; gate pads and data pads in the non-display
area on the first substrate, the gate pads and the data pads
receiving direct current (DC) signals and alternating current
(AC) signals; gate link lines connected to the gate pads and
including first gate link lines and second gate link lines, the
first gate link lines transmitting the DC signals and disposed
to be adjacent to and parallel to each other, the second gate
link lines transmitting the AC signals and disposed to be
adjacent to and parallel to each other; connection lines con-
nected to the gate link lines; gate circuit blocks connected to
the connection lines, the gate circuit blocks generating gate
signals using the DC signals and the AC signals and providing
the gate signals to the gate lines; and a seal pattern between
the first and second substrates and overlapping the gate link
lines.

[0023] Inanotheraspect,amethod of manufacturing a gate-
in-panel type liquid crystal display device includes forming
gate lines, data lines, thin film transistors and pixel electrodes
in adisplay area on a first substrate, the gate lines and the data
lines crossing each other to pixel regions, the thin film tran-
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sistors connected to the gate lines and the data lines, the pixel
electrodes connected to the thin film transistors; forming gate
pads and data pads in a non-display area on the first substrate,
the gate pads and the data pads receiving direct current (DC)
signals and alternating current (AC) signals; forming gate
link lines in the non-display area on the first substrate, the gate
link lines connected to the gate pads and including first gate
link lines and second gate link lines, the first gate link lines
transmitting the DC signals and disposed to be adjacent to and
parallel to each other, the second gate link lines transmitting
the AC signals and disposed to be adjacent to and parallel to
each other; forming connection lines connected to the gate
link lines; forming gate circuit blocks connected to the con-
nection lines, the gate circuit blocks generating gate signals
using the DC signals and the AC signals and providing the
gate signals to the gate lines; and attaching the first substrate
with a second substrate using a seal pattern such that the seal
pattern overlaps the gate link lines.

[0024] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0026] FIG. 1 is a plan view of a GIP type LCD device
according to the related art.

[0027] FIG. 2 is a view showing delay of gate signals of a
GIP type LCD device according to the related art.

[0028] FIG. 3 is a view showing misoperation of a gate
signal of a GIP type LCD device according to the related art.
[0029] FIG. 4 is a plan view of a GIP type LCD device
according to a first embodiment of the invention.

[0030] FIG. 51s a view showing waveforms of gate control
signals of a GIP type LCD device according to the first
embodiment of the invention.

[0031] FIG. 6isa view showing a waveform of agate signal
generated by a gate circuit block of a GIP type LCD device
according to the first embodiment of the invention.

[0032] FIG. 7 is a plan view of a GIP type LCD device
according to a second embodiment of the invention.

[0033] FIG. 8 is a plan view of a GIP type LCD device
according to a third embodiment of the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] Reference will now be made in detail to exemplary
embodiments of the invention, which are illustrated in the
accompanying drawings.

[0035] FIG. 4 is a plan view of a GIP type LCD device
according to a first embodiment of the invention, and FIG. 5
is a view showing waveforms of gate control signals of'a GIP
type LCD device according to the first embodiment of the
invention.

[0036] In FIG. 4, the GIP type LCD device 110 includes a
first substrate 120, a second substrate 150 over the first sub-
strate 120, and a liquid crystal layer (not shown) interposed
between the substrates 120 and 150.
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[0037] The first substrate 120, which may be referred to as
an array substrate, includes a display area DA for displaying
images and a non-display area NDA for driving circuits and
signal lines.

[0038] Inthedisplay area DA of the first substrate 120, gate
lines 122, data lines 124, thin film transistors Tr and pixel
electrodes 145 are formed. The gate lines 122 and the data
lines 124 cross each other to define pixel regions P. The thin
film transistors Tr, as switching elements, are connected to the
gate lines 122 and the data lines 124, and the pixel electrodes
145 are connected to the thin film transistors Tr, respectively.
[0039] In the non-display area NDA of the first substrate
120, gate pads 142, data pads 144, gate circuit blocks 130,
gate link lines 146, data link lines 148 and connection lines
132 are formed. The data pads 144 are formed at one ends of
the data link lines 148, which extend from the data lines 124
in the display area DA, and are connected to a driving circuit
unit (not shown) of the outside. The gate pads 142 are formed
at one ends of the gate link lines 146 and are connected to the
driving circuit unit (not shown) of the outside. The gate link
lines 146 are connected to the connection lines 132 through
connection patterns 134. The connection lines 132 are con-
nected to the gate circuit blocks 130, and the gate circuit
blocks 130 are connected to one ends of the gate lines 122 in
the display area DA.

[0040] Although not shown in the figure, each of the thin
film transistors Tr includes a gate electrode of a conductive
material, a gate insulating layer of an insulating material, an
active layer of a semiconductor material, and source and drain
electrodes of a conductive material sequentially formed. A
passivation layer of an organic or inorganic insulating mate-
rial is formed on the thin film transistors Tr. The passivation
layer includes drain contact holes exposing the drain elec-
trodes, and the pixel electrodes 145 of a transparent conduc-
tive material are connected to the drain electrodes through the
drain contact holes.

[0041] The gate link lines 146 may be formed of the same
material and in the same layer as the gate electrodes of the thin
film transistors Tr. The connection lines 132 may be formed
of the same material and in the same layer as the source and
drain electrodes of the thin film transistors Tr. The connection
patterns 134 may be formed of the same material and in the
same layer as the pixel electrodes 145.

[0042] Although not shown in the figure, a color filter layer
is formed on a lower surface of the second substrate 150, and
a common electrode is formed on the color filter layer. The
color filter layer includes red, green and blue color filters
corresponding to the pixel regions P.

[0043] The first and second substrates 120 and 150 are
attached with the liquid crystal layer therebetween such that
the pixel electrodes 145 face the common electrode.

[0044] Inthe LCDdevice 110, the driving circuit unit of the
outside provides gate control signals and data signals to the
gate pads 142 and the data pads 144. The gate control signals
include a source voltage signal VDD, a ground voltage signal
VSS, a first source voltage signal VDDI, a second source
voltage signal VDD2, a start signal VST, clock signals CLK1,
CLK2, CLK3 and CLK4, and a reset signal RESET. The data
signals include image signals corresponding to the pixel
regions P.

[0045] The gate circuit blocks 130 include shift registers,
which are composed of a plurality of shift register stages. The
gate circuit blocks 130 receive the gate control signals
through the connection lines 132 from the driving circuit unit.
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The gate circuit blocks 130 generate gate signals, which turn
on the thin film transistors Tr, in order and provide the gate
signals to the gate lines 122.

[0046] Here, referring FIG. 5, the gate control signals are
classified into direct current (DC) signals and alternating
current (AC) signals. The DC signals include the source volt-
age signal VDD, the ground voltage signal VSS, the first
source voltage signal VDD1 and the second source voltage
signal VDD2. The AC signals include the start signal VST and
the first, second, third and fourth clock signals CLK1, CLK2,
CLK3 and CLK4. According to this, the gate link lines 146
transmitting the gate control signals are divided into first gate
link lines 1464 for transmitting the DC signals and second
gate link lines 1465 for transmitting the AC signals. That is,
the first gate link lines 146a transmit the DC signals, respec-
tively, and are spaced apart to be neighboring to and parallel
to each other. The second gate link lines 1465 transmit the AC
signals, respectively. and are spaced apart to be neighboring
to and parallel to each other.

[0047] More particularly, the source voltage signal VDD
and the ground voltage signal VSS are DC voltages that are
used as sources of the gate circuit blocks 130. The first source
voltage signal VDDI1 and the second source voltage signal
VDD2 are DC voltages that are alternately used to minimize
stress of switching elements of the gate circuit blocks 130.
The source voltage signal VDD and the second source voltage
signal VDD2 are high level voltages, and the ground voltage
signal VSS and the first source voltage signal VDD1 are low
level voltages. Meanwhile, the start signal VST is an AC
voltage that synchronizes at the beginning of each frame and
starts operation of the gate circuit blocks 130. The first, sec-
ond, third and fourth clock signals CLK1, CLK2, CLK3 and
CLK4 are AC voltages that are used for generating the gate
signals in the gate circuit blocks 130. The reset signal RESET
is an AC voltage thatis used for reset of the gate circuit blocks
130.

[0048] Inthe first substrate 120 of the LCD device 110, the
first gate link lines 146¢ transmitting the DC signals are
arranged to be neighboring to each other and form one group,
and the second gate link lines 1465 transmitting the AC sig-
nals are arranged to be neighboring to each other and form
another group.

[0049] The first and second substrates 120 and 150 are
attached using a seal pattern 180, The seal pattern 180 sur-
rounds the display area DA and is formed in an edge portion
of the non-display area NDA. That is, the seal pattern 180
corresponds to an edge portion of the second substrate 150
and is formed in an outer portion of the display area DA such
that the seal pattern 180 overlaps the first gate link lines 146a.
In other words, in the non-display area NDA of the left side of
the LCD device 110 in the context of the figure, the seal
pattern 180 covers the first gate link lines 146a that are
arranged to be neighboring to each other.

[0050] More particularly, the first and second gate link lines
1464 and 1465 include first parts connected to the connection
lines 132 and second parts connected to the gate pads 142, and
the seal pattern 180 covers the second parts of the first gate
link lines 146a. Here, the first parts of the first and second gate
link lines 146a and 1465 may be bent. The second parts of the
first and second gate link lines 146a and 1465 may be parallel
to the data lines 124.

[0051] Since the seal pattern 180 overlaps the second parts
of the first gate link lines 1464, an additional area for the seal
pattern 180 can be omitted. Accordingly, the width of the
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non-display area NDA of the LCD device 110 can be reduced,
and a relative ratio of the display area DA of the LCD device
can be increased.

[0052] Here, there may be a parasitic capacitance due to the
seal pattern 180 formed over the second parts of the first gate
link lines 146a. However, distortion of the DC signals from
rising time delay and falling time delay due to the parasitic
capacitance is insignificant. Accordingly, distortion of the DC
signals transmitted by the first gate link lines 1464 due to the
parasitic capacitance is minimized, and misoperation in the
gate signals generated by the gate circuit blocks 130 can be
prevented.

[0053] FIG. 6is a view showing a waveform of a gate signal
generated by a gate circuit block of a GIP type LCD device
according to the first embodiment of the invention. As shown
in FIG. 6, in the GIP type LCD device 110 of FIG. 4 according
to the first embodiment of the invention, the first gate link
lines 146a of F1G. 4 transmitting the DC signals are formed to
be neighboring to each other, and the seal pattern 180 of FIG.
4 is formed over the second parts of the first gate link lines
146a. Therefore, distortion of the DC signals is minimized,
and the gate circuit block 130 of FIG. 4 generates a normal
gate signal without misoperation and provides the gate signal
to the gate line 122 of FIG. 4.

[0054] Accordingly, a relative ratio of the display area of
the LCD device is increased, and the bezel is decreased. The
external grade of the LCD device is improved.

[0055] FIG. 7 is a plan view of a GIP type LCD device
according to a second embodiment of the invention. In FIG. 7,
the GIP type LCD device 210 includes a first substrate 220, a
second substrate 250 over the first substrate 220, and a liquid
crystal layer (not shown) interposed between the substrates
220 and 250. The first substrate 220, which may bereferred to
as an array substrate, includes a display area DA for display-
ing images and a non-display area NDA for driving circuits
and signal lines.

[0056] Inthe display area DA of the first substrate 220, gate
lines 222, data lines 224, thin film transistors Tr and pixel
electrodes 245 are formed. The gate lines 222 and the data
lines 224 cross each other to define pixel regions P. The thin
film transistors Tr, as switching elements, are connected to the
gate lines 222 and the data lines 224, and the pixel electrodes
245 are connected to the thin film transistors Tr, respectively.
[0057] In the non-display area NDA of the first substrate
220, gate pads 242, data pads 244, gate circuit blocks 230,
gate link lines 246, data link lines 248 and connection lines
232 are formed. The data pads 244 are formed at one ends of
the data link lines 248, which extend from the data lines 224
in the display area DA, and are connected to a driving circuit
unit (not shown) of the outside. The gate pads 242 are formed
at one ends of the gate link lines 246 and are connected to the
driving circuit unit (not shown) of the outside. The gate link
lines 246 are connected to the connection lines 232 through
connection patterns 234. The connection lines 232 are con-
nected to the gate circuit blocks 230, and the gate circuit
blocks 230 are connected to one ends of the gate lines 222 in
the display area DA.

[0058] Although not shown in the figure, each of the thin
film transistors Tr includes a gate electrode of a conductive
material, a gate insulating layer of an insulating material, an
active layer of a semiconductor material, and source and drain
electrodes of a conductive material sequentially formed. A
passivation layer of an organic or inorganic insulating mate-
rial is formed on the thin film transistors Tr. The passivation
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layer includes drain contact holes exposing the drain elec-
trodes, and the pixel electrodes 245 of a transparent conduc-
tive material are connected to the drain electrodes through the
drain contact holes.

[0059] The gate link lines 246 may be formed of the same
material and in the same layer as the gate electrodes of the thin
film transistors Tr. The connection lines 232 may be formed
of the same material and in the same layer as the source and
drain electrodes of the thin film transistors Tr. The connection
patterns 234 may be formed of the same material and in the
same layer as the pixel electrodes 245.

[0060] Although not shown in the figure, a color filter layer
is formed on a lower surface of the second substrate 250, and
a common electrode is formed on the color filter layer. The
color filter layer includes red, green and blue color filters
corresponding to the pixel regions P.

[0061] The first and second substrates 220 and 250 are
attached with the liquid crystal layer therebetween such that
the pixel electrodes 245 face the common electrode.

[0062] Inthe LCDdevice 210, the driving circuit unit of the
outside provides gate control signals and data signals to the
gate pads 242 and the data pads 244. The gate control signals
include a source voltage signal VDD, a ground voltage signal
VSS, a first source voltage signal VDDI, a second source
voltage signal VDD2, a start signal VST, clock signals CLK1,
CLK2, CLK3 and CLK4, and a reset signal RESET. The data
signals include image signals corresponding to the pixel
regions P.

[0063] The gate circuit blocks 230 include shift registers,
which are composed of a plurality of shift register stages. The
gate circuit blocks 230 receive the gate control signals
through the connection lines 232 from the driving circuit unit.
The gate circuit blocks 230 generate gate signals, which turn
on the thin film transistors Tr, in order and provide the gate
signals to the gate lines 222.

[0064] The gate control signals are classified into direct
current (DC) signals and alternating current (AC) signals. The
DC signals include the source voltage signal VDD, the
ground voltage signal VSS, the first source voltage signal
VDDI1 and the second source voltage signal VDD2. The AC
signals include the start signal VST and the first, second, third
and fourth clock signals CLK1, CLK2, CLK3 and CLK4.
According to this, the gate link lines 246 transmitting the gate
control signals are divided into first gate link lines 246a for
transmitting the DC signals and second gate link lines 2465
for transmitting the AC signals. That is, the first gate link lines
246a transmit the DC signals, respectively, and are disposed
to be neighboring to each other. The second gate link lines
2464 transmit the AC signals, respectively, and are disposed
to be neighboring to each other.

[0065] More particularly, the source voltage signal VDD
and the ground voltage signal VSS are DC voltages that are
used as sources of the gate circuit blocks 230. The first source
voltage signal YVDDI1 and the second source voltage signal
VDD2 are DC voltages that are alternately used to minimize
stress of switching elements of the gate circuit blocks 230.
The source voltage signal VDD and the second source voltage
signal VDD2 are high level voltages, and the ground voltage
signal VSS and the first source voltage signal VDD1 are low
level voltages. Meanwhile, the start signal VST is an AC
voltage that synchronizes at the beginning of each frame and
starts operation of the gate circuit blocks 230. The first, sec-
ond, third and fourth clock signals CLK1, CLK2, CLK3 and
CLK4 are AC voltages that are used for generating the gate



US 2009/0296038 A1

signals in the gate circuit blocks 230. The reset signal RESET
is an AC voltage that is used for reset of the gate circuit blocks
230.

[0066] Inthe first substrate 220 of the LCD device 210, the
first gate link lines 246¢ transmitting the DC signals are
arranged to be neighboring to each other and form one group,
and the second gate link lines 2465 transmitting the AC sig-
nals are arranged to be neighboring to each other and form
another group.

[0067] The first and second substrates 220 and 250 are
attached using a seal pattern 280. The seal pattern 280 sur-
rounds the display area DA and is formed in an edge portion
of the non-display area NDA. That is, the seal pattern 280
corresponds to an edge portion of the second substrate 250
and is formed in an outer portion of the display area DA such
that the seal pattern 280 overlaps the second gate link lines
246b. In other words, in the non-display area NDA of the left
side of the LCD device 210 in the context of the figure, the
seal pattern 280 covers the second gate link lines 246 that are
arranged to be neighboring to each other.

[0068] More particularly, the first and second gate link lines
246a and 24654 include first parts connected to the connection
lines 232 and second parts connected to the gate pads 242, and
the seal pattern 280 covers the second parts of the second gate
link lines 346b. Here, the first parts of the first and second gate
link lines 246a and 2465 may be bent. The second parts of the
first and second gate link lines 246a and 2465 may be parallel
to the data lines 224.

[0069] Since the seal pattern 280 overlaps the second parts
of the second gate link lines 2464, an additional area for the
seal pattern 280 can be omitted. Accordingly, the width of the
non-display area NDA of the LCD device 210 can be reduced,
and a relative ratio of the display area DA of the LCD device
can be increased.

[0070] Here, there may be a parasitic capacitance due to the
seal pattern 280 formed over the second parts of the second
gate link lines 2465. However, since all the second gate link
lines 2465 overlapping the seal pattern 280 transmit AC sig-
nals, rising time delay and falling time delay due to the
parasitic capacitance are substantially the same at each line.
Accordingly, deviation in distortions of the AC signals trans-
mitted by the second gate link lines 2465 due to the parasitic
capacitance is minimized, and the gate circuit blocks 230
generate the gate signals without misoperation and provide
the gate signals to the gate lines 222.

[0071] Therefore, a relative ratio of the display area of the
LCD device is increased, and the bezel is decreased. The
external grade of the LCD device is improved.

[0072] FIG. 8 is a plan view of a GIP type LCD device
according to a third embodiment of the invention. In FIG. 8,
the GIP type LCD device 310 includes a first substrate 320, a
second substrate 2350 over the first substrate 320, and aliquid
crystal layer (not shown) interposed between the substrates
320and 350. The first substrate 320, which may bereferred to
as an array substrate, includes a display area DA for display-
ing images and a non-display area NDA for driving circuits
and signal lines.

[0073] Inthe display area DA of the first substrate 320, gate
lines 2322, data lines 324, thin film transistors Tr and pixel
electrodes 345 are formed. The gate lines 322 and the data
lines 324 cross each other to define pixel regions P. The thin
film transistors Tr, as switching elements, are connected to the
gate lines 322 and the data lines 324, and the pixel electrodes
345 are connected to the thin film transistors Tr, respectively.
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[0074] 1In the non-display area NDA of the first substrate
320, gate pads 342, data pads 344, gate circuit blocks 330,
gate link lines 346, data link lines 348 and connection lines
332 are formed. The data pads 344 are formed at one ends of
the data link lines 348, which extend from the data lines 324
in the display area DA, and are connected to a driving circuit
unit (not shown) of the outside. The gate pads 342 are formed
at one ends of the gate link lines 346 and are connected to the
driving circuit unit (not shown) of the outside. The gate link
lines 346 are connected to the connection lines 332 through
connection patterns 334. The connection lines 332 are con-
nected to the gate circuit blocks 330, and the gate circuit
blocks 330 are connected to one ends of the gate lines 322 in
the display area DA.

[0075] Although not shown in the figure, each of the thin
film transistors Tr includes a gate electrode of a conductive
material, a gate insulating layer of an insulating material, an
active layer of a semiconductor material, and source and drain
electrodes of a conductive material sequentially formed. A
passivation layer of an organic or inorganic insulating mate-
rial is formed on the thin film transistors Tr. The passivation
layer includes drain contact holes exposing the drain elec-
trodes, and the pixel electrodes 345 of a transparent conduc-
tive material are connected to the drain electrodes through the
drain contact holes.

[0076] The gate link lines 346 may be formed of the same
material and in the same layer as the gate electrodes of the thin
film transistors Tr. The connection lines 332 may be formed
of the same material and in the same layer as the source and
drain electrodes of the thin film transistors Tr. The connection
patterns 334 may be formed of the same material and in the
same layer as the pixel electrodes 345.

[0077] Although not shown in the figure, a color filter layer
1s formed on a lower surface of the second substrate 350, and
a common electrode is formed on the color filter layer. The
color filter layer includes red, green and blue color filters
corresponding to the pixel regions P.

[0078] The first and second substrates 320 and 350 are
attached with the liquid crystal layer therebetween such that
the pixel electrodes 345 face the common electrode.

[0079] Inthe LCDdevice 310, the driving circuit unit of the
outside provides gate control signals and data signals to the
gate pads 342 and the data pads 344. The gate control signals
include a source voltage signal VDD, a ground voltage signal
VSS, a first source voltage signal VDD1, a second source
voltage signal VDD?2, a start signal VST, clock signals CLK1,
CLK2, CLK3 and CLK4, and a reset signal RESET. The data
signals include image signals corresponding to the pixel
regions P.

[0080] The gate circuit blocks 330 include shift registers,
which are composed of a plurality of shift register stages. The
gate circuit blocks 330 receive the gate control signals
through the connection lines 332 from the driving circuit unit.
The gate circuit blocks 330 generate gate signals, which turn
on the thin film transistors Tr, in order and provide the gate
signals to the gate lines 322.

[0081] The gate control signals are classified into direct
current (DC) signals and alternating current (AC) signals. The
DC signals include the source voltage signal VDD, the
ground voltage signal VSS, the first source voltage signal
VDD1 and the second source voltage signal VDD2. The AC
signals include the start signal VST and the first, second, third
and fourth clock signals CLK1, CLK2, CLK3 and CLK4.
According to this, the gate link lines 346 transmitting the gate
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control signals are divided into first gate link lines 346a for
transmitting the DC signals and second gate link lines 3465
for transmitting the AC signals. That is, the first gate link lines
3460 transmit the DC signals, respectively, and are disposed
to be neighboring to each other. The second gate link lines
346b transmit the AC signals, respectively, and are disposed
to be neighboring to each other.

[0082] More particularly, the source voltage signal VDD
and the ground voltage signal VSS are DC voltages that are
used as sources of the gate circuit blocks 330. The first source
voltage signal VDD1 and the second source voltage signal
VDD2 are DC voltages that are alternately used to minimize
stress of switching elements of the gate circuit blocks 330.
The source voltage signal VDD and the second source voltage
signal VDD2 are high level voltages, and the ground voltage
signal VSS and the first source voltage signal VDDI1 are low
level voltages. Meanwhile, the start signal VST is an AC
voltage that synchronizes at the beginning of each frame and
starts operation of the gate circuit blocks 330. The first, sec-
ond, third and fourth clock signals CLK1, CLK2, CLK3 and
CLK4 are AC voltages that are used for generating the gate
signals in the gate circuit blocks 330. The reset signal RESET
is an AC voltage that is used for reset of the gate circuit blocks
330.

[0083] Inthe first substrate 320 of the LCD device 310, the
first gate link lines 346a transmitting the DC signals are
arranged to be neighboring to each other and form one group,
and the second gate link lines 3464 transmitting the AC sig-
nals are arranged to be neighboring to each other and form
another group.

[0084] The first and second substrates 320 and 350 are
attached using a seal pattern 380. The seal pattern 380 sur-
rounds the display area DA and is formed in an edge portion
of the non-display area NDA. That is, the seal pattern 380
corresponds to an edge portion of the second substrate 350
and is formed in an outer portion of the display area DA such
that the seal pattern 380 overlaps the first gate link lines 3464
for transmitting the DC signals and the second gate link lines
346b for transmitting the AC signals. In other words, in the
non-display area NDA of the left side of the LCD device 310
in the context of the figure, the seal pattern 380 covers the first
gate link lines 3464 and the second gate link lines 3464 that
are arranged to be neighboring to each other.

[0085] More particularly, the first and second gate link lines
346a and 34654 include first parts connected to the connection
lines 332 and second parts connected to the gate pads 342, and
the seal pattern 380 covers the second parts of the first and
second gate link lines 3464 and 3465. Here, the first parts of
the first and second gate link lines 3464 and 3465 may be bent.
The second parts of the first and second gate link lines 346a
and 346 may be parallel to the data lines 324.

[0086] Since the seal pattern 380 overlaps the second parts
of the first gate link lines 3464 and the second gate link lines
346b, an additional area for the seal pattern 380 can be omit-
ted. Accordingly, the width of the non-display area NDA of
the LCD device 310 can be reduced, and a relative ratio of the
display area DA of the LCD device can be increased. In
addition, the seal pattern 380 covers the second parts of the
first gate link lines 3464 and the second gate link lines 34654,
and thus the seal pattern 380 has an enough thickness to
increase attachment of the first and second substrates 320 and
380.

[0087] Here, there may be a parasitic capacitance due to the
seal pattern 380 formed over the second parts of the first gate
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link lines 346a and the second gate link lines 3465. However,
the DC signals transmitted by the first gate link lines 3464 are
insignificantly distorted due to the parasitic capacitance, and
the AC signals transmitted by the second gate link lines 3465
are distorted with minimum deviation due to the parasitic
capacitance because the second gate link lines 3465 are
neighboring to each other. As a result, the gate circuit blocks
330 generate the gate signals without misoperation and pro-
vide the gate signals to the gate lines 322.

[0088] Accordingly, a relative ratio of the display area of
the LCD device is increased, and the bezel is decreased. The
external grade of the LCD device is improved.

[0089] According to an embodiment of the invention, the
first gate link lines transmitting the DC signals in the GIP type
LCD device are disposed to be adjacent to and parallel to each
other, and the second gate link lines transmitting the AC
signals are disposed to be adjacent to and parallel to each
other. The first and second gate link lines include the first parts
connected to the gate pads and second parts connected to the
connection lines. The seal pattern overlaps the second parts of
the first gate link line and/or the second gate link lines. There-
fore, an additional area for the seal pattern canbe omitted, and
signal distortion and deviation of signal distortion due to the
parasitic capacitance can be minimized to thereby provide
normal gate signals.

[0090] It will be apparent to those skilled in the art that
various modifications and variations can be made in the fab-
rication and application of the embodiments without depart-
ing from the spirit or scope of the invention. Thus, it is
intended that the invention cover the modifications and varia-
tions of the embodiments provided they come within the
scope of the appended claims and their equivalents.

What is claimed is:
1. A gate-in-panel type liquid crystal display device, com-
prising:
first and second substrates spaced apart from and facing
each other, the first and second substrates including a
display area and a non-display area;
gate lines, data lines, thin film transistors and pixel elec-
trodes in the display area on the first substrate, the gate
lines and the data lines crossing each other to define
pixel regions, the thin film transistors connected to the
gate lines and the data lines, the pixel electrodes con-
nected to the thin film transistors;
gate pads and data pads in the non-display area on the first
substrate, the gate pads and the data pads receiving DC
signals and AC signals;
gate link lines connected to the gate pads and including first
gate link lines and second gate link lines, the first gate
link lines transmitting the DC signals and disposed to be
adjacent to and parallel to each other, the second gate
link lines transmitting the AC signals and disposed to be
adjacent to and parallel to each other;
connection lines connected to the gate link lines;
gate circuit blocks connected to the connection lines, the
gate circuit blocks generating gate signals using the DC
signals and the AC signals and providing the gate signals
to the gate lines; and
a seal pattern between the first and second substrates, the
seal pattern overlapping the gate link lines.
2. The device according to claim 1, wherein the seal pattern
overlaps the first gate link lines and exposes the second gate
link lines.
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3. The device according to claim 1, wherein the seal pattern
overlaps the second gate link lines and exposes the first gate
link lines.

4. The device according to claim 1, wherein the seal pattern
overlaps the first gate link lines and the second gate link lines.

5. The device according to claim 1, wherein the gate circuit
blocks are shift registers including shift register stages.

6. The device according to claim 1, wherein the DC signals
include a source voltage signal VDD, a ground voltage signal
VSS, a first source voltage signal VDD1 and a second source
voltage signal VDD?2 of the gate circuit blocks.

7. The device according to claim 1, wherein the AC signals
include a start signal VST, first, second, third and fourth clock
signals CLK1, CLK2, CLK3 and CLK4, and a reset signal
RESET of the gate circuit blocks.

8. The device according to claim 1, further comprising data
link lines connecting the data lines and the data pads.

9. The device according to claim 1, wherein the gate link
lines have first parts connected to the gate pads and second
parts connected to the connection lines, and the seal pattern
overlaps the second parts of the gate link lines.

10. A method of manufacturing a gate-in-panel type liquid
crystal display device, comprising:

forming gate lines, data lines, thin film transistors and pixel

electrodes in a display area on a first substrate, the gate
lines and the data lines crossing each other to pixel
regions, the thin film transistors connected to the gate
lines and the data lines, the pixel electrodes connected to
the thin film transistors;

forming gate pads and data pads in a non-display area on

the first substrate, the gate pads and the data pads receiv-
ing DC signals and AC signals;
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forming gate link lines in the non-display area on the first
substrate, the gate link lines connected to the gate pads
and including first gate link lines and second gate link
lines, the first gate link lines transmitting the DC signals
and disposed to be adjacent to and parallel to each other,
the second gate link lines transmitting the AC signals
and disposed to be adjacent to and parallel to each other;

forming connection lines connected to the gate link lines;

forming gate circuit blocks connected to the connection
lines, the gate circuit blocks generating gate signals
using the DC signals and the AC signals and providing
the gate signals to the gate lines; and

attaching the first substrate with a second substrate using a
seal pattern such that the seal pattern overlaps the gate
link lines.

11. The method according to claim 9, wherein the seal
pattern overlaps the first gate link lines and exposes the sec-
ond gate link lines.

12. The method according to claim 9, wherein the seal
pattern overlaps the second gate link lines and exposes the
first gate link lines.

13. The method according to claim 9, wherein the seal
pattern overlaps the first gate link lines and the second gate
link lines.

14. The method according to claim 9, wherein the gate link
lines have first parts connected to the gate pads and second
parts connected to the connection lines, and the seal pattern
overlaps the second parts of the gate link lines.
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