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(57) ABSTRACT

A display apparatus includes a first substrate, a second sub-
strate, and a driver chip. The first substrate includes a plurality
of gate lines disposed in the display area and extended in a
first direction, a plurality of data lines disposed on a gate
insulating layer insulating the gate lines and extended in a
second direction substantially perpendicular to the first direc-
tion, and a gate driving circuit section disposed in the first
peripheral area adjacent to first ends of the gate lines. The
second substrate is opposite to the first substrate. A liquid
crystal is interposed between the first and second substrates.
The driver chip is disposed in the second peripheral area
adjacent to second ends of the gate lines opposite to the first
ends so that the width of the upper and lower portions of the
display area may be decreased.
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DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority under 35
U.S.C. § 119 to Korea Patent Application No. 2006-92719,
filed on Sep. 25, 2006, in the Korean Intellectual Property
Office (KIPO), the contents of which are herein incorporated
by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display apparatus
and, more particularly, to a display apparatus having a mini-
mized peripheral region disposed at the upper and lower sides
of the display area.

[0004] 2. Description of the Related Art

[0005] Generally, a display apparatus includes a display
substrate having a plurality of gate and data lines crossing
each other and defining a plurality of pixels, an opposite
substrate, a liquid crystal interposed between the substrates,
and a driver chip coupled with the display substrate.

[0006] In aconventional display apparatus, the driver chip
is located in an upper portion or a lower portion of the display
area corresponding to end portions of the data lines thereby
increasing the length of the display apparatus. If buttons for
operating the device are to be disposed at the side of the
display screen, such as in a digital still camera, etc., it is
necessary for the upper-and-lower lengths of the display
screen to be decreased.

BRIEF SUMMARY OF THE INVENTION

[0007] According to one aspect of the present invention a
display apparatus having a reduced peripheral area adjacent
to upper and lower portions of the display area includes a
display area and first, second, third and fourth peripheral
areas surrounding the display area. The display apparatus
includes a first substrate, a second substrate, and a driver chip.
The first substrate includes a plurality of gate lines, a plurality
of data lines, and a gate driving circuit section. The gate lines
are disposed in the display area and extended in a first direc-
tion. The data lines are disposed on a gate insulating layer
insulating the gate lines and extended in a second direction
substantially perpendicular to the first direction. The gate
driving circuit section is disposed in the first peripheral area
adjacent to first ends of the gate lines. The second substrate is
opposite to the first substrate to interpose a liquid crystal
between the first and second substrates. The driver chip is
disposed in the second peripheral area adjacent to second
ends of the gate lines opposite to the first ends.

[0008] The display substrate includes a plurality of first
data signal applying lines and a plurality of second data signal
applying lines. The first data signal applying lines are dis-
posed in the third peripheral area adjacent to first ends of the
data lines and connects even-numbered data lines of the data
lines with the driver chip. The second data signal applying
lines are disposed in the fourth peripheral area adjacent to
second ends of the data lines opposite to first ends of the data
lines and connects odd-numbered data lines of the data lines
with the driver chip.

[0009] The first data signal applying lines include first
even-numbered signal applying lines and second even-num-
bered signal applying lines. The first even-numbered signal
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applying lines are connected to (n-2)-th data lines. The sec-
ond even-numbered signal applying lines are connected to
n-th data lines. “n” is a multiple number of four. The first
even-numbered signal applying lines are formed from a first
layer. The second even-numbered signal applying lines are
formed from a second layer. The gate insulating layer is
disposed between the first layer and the second layer.

[0010] The second data signal applying lines include first
odd-numbered signal applying lines and second odd-num-
bered signal applying lines. The first odd-numbered signal
applying lines are connected to (n-3)-th data lines. The sec-
ond odd-numbered signal applying lines are connected to
(n-1)-th data lines. The first odd-numbered signal applying
lines are formed from a third layer. The second odd-numbered
signal applying lines are formed from a fourth layer. The gate
insulating layer is disposed between the third layer and the
fourth layer.

[0011] The first even-numbered signal applying lines and
the first odd-numbered signal applying lines may be formed
from a layer for the gate lines and the second even-numbered
signal applying lines and the second odd-numbered signal
applying lines may be formed from a layer for the data lines.

[0012] The first even-numbered signal applying lines and
the first odd-numbered signal applying lines may include a
first metal having substantially a same material as the gate
lines, and the second even-numbered signal applying lines
and the second odd-numbered signal applying lines may
include a second metal having substantially a same material
as the data lines. A proportion of width of one of the first
even-numbered signal applying lines and the odd-numbered
signal applying lines to width of one of the second even-
numbered signal applying lines and the second odd-num-
bered signal applying lines is substantially a same as a pro-
portion of specific resistance of the first metal to specific
resistance of the second metal.

[0013] The gate driving circuit section may include a shift
resister including a plurality of driving transistors.

[0014] Thedisplay substrate may include a plurality of gate
signal applying lines formed in at least one of the third and
fourth peripheral areas. The gate signal applying lines con-
nect the driver chip with the gate driving circuit section. The
gate signal applying lines may be formed in an outer area of
the first data signal applying lines or in an outer area of the
second data signal applying lines.

[0015] Thedriver chip may include output pads arranged in
accordance with a direction in which the gate lines are
arranged. The output pads output various output signals. The
output pads may include a common voltage pad, first data
signal pads, second data signal pads, and gate signal pads. The
common voltage pad is disposed in a central portion of the
output pads, and outputs a common voltage. The first data
signal pads are arranged toward the third peripheral area with
respect to the common voltage pad and electrically connected
to the first data signal applying lines. The second data signal
pads are arranged toward the fourth peripheral area with
respect to the common voltage pad and electrically connected
to the second data signal applying lines. The gate signal pads
are disposed in an outer area of the first and second data signal
pads and electrically connected to the gate signal applying
lines.

[0016] The first substrate may include a short point portion
electrically connected to the second substrate. The short point
portion may be formed between the first data signal applying
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lines and the second data signal applying lines, and may be
electrically connected to the common voltage pad.

[0017] The second substrate may include a light shielding
layer formed in the first, second, third and fourth peripheral
areas. The light shielding layer covers the gate driving circuit
section.

[0018] The display apparatus may further include a seal
line disposed between the first and second substrates and
formed along edges of the first and second substrates. The seal
line includes a material cured by external light irradiated onto
the seal line. A portion of thelight shielding layer correspond-
ing to the seal line may be removed. Also, a slit part exposing
the seal line may be formed in a portion of the light shielding
layer corresponding to the seal line.

[0019] According to an exemplary embodiment of the dis-
play apparatus, the area of the first and second peripheral
areas adjacent to upper and lower portions of the display area
may be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other features and advantages of the
present invention will become more apparent by describing in
detailed example embodiments thereof with reference to the
accompanying drawings, in which:

[0021] FIG. 1 is a perspective view illustrating a display
apparatus according to an exemplary embodiment of the
present invention,

[0022] FIG. 2 is a plan view illustrating the display appa-
ratus shown in FIG. 1;

[0023] FIG. 3 is a plan view illustrating first and second
data signal applying lines shown in FIG. 2;

[0024] FIG.4isa cross-sectional view taken along a line I-I'
shown in FIG. 3;

[0025] FIG. 5 is a cross-sectional view illustrating a con-
necting part connecting a first even-numbered signal applying
line with an (n-2)-th data line according to an exemplary
embodiment of the present invention;

[0026] FIG. 6 is a cross-sectional view illustrating a con-
necting part connecting a first even-numbered signal applying
line with an (n-2)-th data line according to another exemplary
embodiment of the present invention;

[0027] FIG.7isa plan view illustrating a pad structure of a
driver chip shown in FIG. 2;

[0028] FIG. 8 is an enlarged view showing a portion “A”
shown in FIG. 2;

[0029] FIG. 9 is a plan view illustrating the display appa-
ratus shown in FIG. 1;

[0030] FIG. 10 is a cross-sectional view of a display appa-
ratus taken along a line II-IT' shown in FIG. 9; and

[0031] FIG. 11 is a cross-sectional view illustrating a light
shielding film according to another exemplary embodiment
of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0032] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present.
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[0033] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. Embodiments of the invention are described
herein with reference to cross-section illustrations that are
schematic illustrations of idealized embodiments (and inter-
mediate structures) of the invention. As such, variations from
the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected.

[0034] Hereinafter, the present invention will be explained
in detail with reference to the accompanying drawings.
[0035] FIG. 1 is a perspective view illustrating a display
apparatus according to an exemplary embodiment of the
present invention. FIG. 2 is a plan view illustrating the display
apparatus shown in FIG. 1.

[0036] Referring to FIGS. 1 and 2, the display apparatus
100 in accordance with an exemplary embodiment of the
present invention includes a display substrate 200, an oppo-
site substrate 300 opposite to the display substrate 200, a
liquid crystal disposed between the display substrate 200 and
the opposite substrate 300, and a driver chip 400. The display
apparatus 100, as shown in FIG. 2, includes a display area DA
displaying an image, and first, second, third and fourth
peripheral areas PA1, PA2, PA3, and PA4 surrounding the
display area DA.

[0037] The display substrate 200 includes a plurality of
gate lines GL extended in a first direction and a plurality of
data lines DL extended in a second direction substantially
perpendicular to the first direction. The gate and data lines GL
and DL are formed in the display area DA. The data lines DL
is formed on a gate insulating layer (not shown). The gate
insulating layer insulates the data lines DL from the gate lines
GL.

[0038] A thin film transistor (TFT, not shown) may be
formed on an area in which the gate and data lines GL and DL
cross each other. The TF T includes a gate electrode connected
to the gate line GL, a source electrode connected to the data
line DL, and a drain electrode connected to a pixel electrode.
When a gate signal is applied to the gate electrode of the TFT
through the gate line, the TFT is turned on and a data signal
applied to the source electrode of the TFT through the data
line DL is consequently applied to the pixel electrode.
[0039] The first peripheral area PA1 is adjacent to a first
terminal of the gate line GL. The second peripheral area PA2
is adjacent to a second terminal of the gate line GL opposite
to the first terminal of the gate line GL. The third peripheral
area PA3 is adjacent to a first terminal of the data line DL. The
fourth peripheral area PA4 is adjacent to a second terminal of
the data line DL opposite to the first terminal of the data line
DL. Therefore, the first, second, third and fourth peripheral
areas PA1, PA2, PA3, and PA4 surround the display area DA.
[0040] Thedisplay substrate 200 may further include a gate
driving circuit 210 formed in the first peripheral area PA1.
The gate driving circuit 210 includes a shift register including
a plurality of driving transistors. The gate driving circuit 210
may be simultaneously formed with the gate line GL, data
line DL, and the thin film transistors by a thin film process.
The gate driving circuit 210 sequentially outputs the gate
signals to the gate lines in response to a gate control signal
applied by the driver chip 400.

[0041] Thedriver chip 400 is disposed in the second periph-
eral area PA2 of the display substrate 200. Since the driver
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chip 400 is disposed at the second peripheral area PA2 cor-
responding to a right side of the display substrate 200, an area
of the third peripheral area PA3 and an area of the fourth
peripheral area PA4 may be reduced. The display apparatus
100 may include the driver chip disposed at the first periph-
eral area PA1 and a gate driving circuit 210 disposed at the
second peripheral area PA2.

[0042] The driver chip 400 outputs various output signals
for driving the display apparatus 100 in response to various
control signals applied by an exterior device. For example, the
driver chip 400 outputs a data signal applied to the data line
DL, a gate control signal applied to the gate driving circuit
210, and a common voltage applied to the opposite substrate
300. The display substrate 200 includes first data signal
applying lines DS1 and second data signal applying lines DS2
to apply the data signals output from the driver chip 400 to the
data lines DL.

[0043] FIG. 3 is a plan view illustrating first and second
data signal applying lines shown in F1G. 2. FIG. 4 is a cross-
sectional view taken along a line I-I' shown in FIG. 3.

[0044] Referring to FIGS. 2 to 4, the first data signal apply-
ing lines DS1 are formed at the third peripheral arca PA3
adjacent to the first terminal ofthe data line DL. The first data
signal applying lines DS1 connect even-numbered data lines
of the data lines DL with the driver chip 400.

[0045] The first data signal applying lines DS include first
even-numbered signal applying lines 222 connected to (n-2)-
th data lines DLn-2 of the even-numbered data lines DL and
second even-numbered signal applying lines 224 connected
to n-th data lines DLn of the even-numbered data lines DL,

9

wherein “n” is a multiple number of four.

[0046] The first even-numbered signal applying lines 222
are formed on a base substrate of the display substrate 200, the
gate insulating layer 223 is formed on the base substrate
having the first even-numbered signal applying lines 222
formed thereon, and the second even-numbered signal apply-
ing lines 224 are formed on the gate insulating layer 223.
Alternately, the second even-numbered signal applying lines
224 may be formed on the base substrate of the display
substrate 200, the gate insulating layer 223 may be formed on
the base substrate having the second even-numbered signal
applying lines 224 formed thereon, and the first even-num-
bered signal applying lines 222 may be formed on the gate
insulating layer 223. In an example embodiment, the first
even-numbered signal applying lines 222 are formed on the
base substrate of the display substrate 200 through a process
of forming the gate lines GL, the gate insulating layer 223 is
formed on the base substrate to cover the first even-numbered
signal applying lines 222, and the second even-numbered
signal applying lines 224 are formed on the gate insulating
layer 223 through a process of forming the data lines DL. An
overcoat layer and an organic insulating layer 225 may be
formed on the second even-numbered signal applying lines
224 to cover the second even-numbered signal applying lines
224. In another example embodiment, the second even-num-
bered signal applying lines 224 may be formed on the base
substrate of the display substrate 200 through the process of
forming the gate lines GL, the gate insulating layer 223 may
be formed on the base substrate having the second even-
numbered signal applying lines 224 formed thereon, and the
first even-numbered signal applying lines 222 may be formed
on the gate insulating layer 223 through the process of form-
ing the gate lines GL.
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[0047] When the gate insulating layer 223 is disposed
between the first even-numbered signal applying lines 222
and the second even-numbered signal applying lines 224, a
distance between the first even-numbered signal applying
lines 222 and the second even-numbered signal applying lines
224 may be reduced. Therefore, a width of the third peripheral
area PA3 may be reduced.

[0048] When the first even-numbered signal applying lines
222 partially overlap the second even-numbered signal apply-
ing lines 224, the width of the third peripheral area PA3 may
be still reduced. However, when an area in which the first
even-numbered signal applying lines 222 overlap the second
even-numbered signal applying lines 224 is too large, a signal
distortion may be generated by a parasitic capacitance formed
between the first even-numbered signal applying lines 222
and the second even-numbered signal applying lines 224.
Therefore, the first even-numbered signal applying lines 222
may be spaced apart from the second even-numbered signal
applying lines 224 such that the signal distortion is not gen-
erated.

[0049] Second data signal applying lines DS2 are formed at
the fourth peripheral area PA4 adjacent to a second terminal
of the data lines DL opposite to the first terminal of the data
lines DL. The second data signal applying lines DS2 connect
odd-numbered data lines DL of the data lines DL with the
driver chip 400.

[0050] The second data signal applying lines DS2 include
first odd-numbered signal applying lines 232 connected to
(n-3)-th data lines DLn-3 of the odd-numbered data lines DL
and second odd-numbered signal applying lines 234 con-
nected to (n—1)-th data lines DLn-1.

[0051] The first odd-numbered signal applying lines 232
are formed on the base substrate of the display substrate 200,
the gate insulating layer 223 is formed on the base substrate
having the first odd-numbered signal applying lines 232
formed thereon, and the second odd-numbered signal apply-
ing lines 234 are formed on the gate insulating layer 223.
Alternately, the second odd-numbered signal applying lines
234 may be formed on the base substrate of the display
substrate 200, the gate insulating layer 223 may be formed on
the base substrate having the second odd-numbered signal
applying lines 234 formed thereon, and the first odd-num-
bered signal applying lines 232 may be formed on the gate
insulating layer 233. In an example embodiment, the first
odd-numbered signal applying lines 232 are formed on the
base substrate of the display substrate 200 through a process
of forming the gate lines GL, the gate insulating layer 223 is
formed on the base substrate having the first odd-numbered
signal applying lines 232 formed thereon, and the second
odd-numbered signal applying lines 234 are formed on the
gate insulating layer 223 through a process of forming the
data lines DL. In another embodiment, the second odd-num-
bered signal applying lines 234 may be formed on the base
substrate of the display substrate 200 through the process of
forming the data lines DL, the gate insulating layer 233 is
formed on the base substrate having the second odd-num-
bered signal applying lines 234, and the first odd-numbered
signal applying lines 232 may be formed on the gate insulat-
ing layer 233 through the process of forming the gate lines
GL.

[0052] When the gate insulating layer 233 is disposed
between the first odd-numbered signal applying lines 232 and
the second odd-numbered signal applying lines 234, a dis-
tance between the first and second odd-numbered signal
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applying lines 232 and 234 may be reduced. Therefore, a
width of the fourth peripheral area PA4 may be reduced.
[0053] The first even-numbered signal applying lines 222
and the first odd-numbered signal applying lines 232 may be
formed through a process of forming the gate lines GL and
include a first metal that is a same material as the gate lines
GL. The second even-numbered signal applying lines 224 and
the second odd-numbered signal applying lines 234 may be
formed through a process of forming the data lines DL and
include a second metal that is a same material as the data lines
DL.

[0054] When the first metal is different from the second
metal, resistance of the first metal may be different from
resistance of the second metal. Difference between the resis-
tance of the first metal and the resistance of the second metal
is compensated as follows. Width of each of the first even-
numbered signal applying lines 222, the first odd-numbered
signal applying lines 232, the second even-numbered signal
applying lines 224, and the second odd-numbered signal
applying lines 234 increases as specific resistance of each of
the first even-numbered signal applying lines 222, the first
odd-numbered signal applying lines 232, the second even-
numbered signal applying lines 224, and the second odd-
numbered signal applying lines 234 increases. For example,
when the first metal includes aluminum neodymide/chromide
(AINd/Cr) having a specific resistance of about 4.5 and the
second metal includes molybdenum (Mo) having a specific
resistance of about 12, width of each of the first even-num-
bered signal applying lines 222 and the first odd-numbered
signal applying lines 232 and width of each of the second
even-numbered signal applying lines 224 and the second
odd-numbered signal applying lines 234 may show a ratio of
three to eight in proportion to a ratio of the specific resistance
of the first metal and the specific resistance of the second
metal.

[0055] Since the gate insulating layer 223 is disposed
between a layer having the first even-numbered signal apply-
ing lines 222 and the first odd-numbered signal applying lines
232 formed therein and another layer having the data lines DL
formed therein, a connecting part 228 connects the first even-
numbered signal applying lines 222 to the (n-2)-th data lines
DLn-2. The connecting part 228 also connects the first odd-
numbered signal applying lines 232 to the (n-3)-th data lines
DLn-3.

[0056] FIG. 5 is a cross-sectional view illustrating a con-
necting part connecting a first even-numbered signal applying
line with a (n-2)-th data line according to an exemplary
embodiment of the present invention.

[0057] Referring to FIG. 5, the first even-numbered signal
applying lines 222 are formed at a layer disposed under the
gate insulating layer 223, and the (n-2)-th data lines DLn-2
are formed at another layer disposed on the gate insulating
layer 223. The connecting part 228 is a portion that the first
even-numbered signal applying lines 222 make direct contact
with the (n-2)-th data lines DLn-2. That is, the (n-2)-th data
lines DLn-2 is directly connected to the first even-numbered
signal applying lines 222 through a contact hole formed in the
gate insulating layer 223.

[0058] FIG. 6 is a cross-sectional view illustrating a con-
necting part connecting a first even-numbered signal applying
line with an (n-2)-th data line according to another exemplary
embodiment of the present invention.

[0059] Referring to FIG. 6, the connecting part 228
includes a bridge electrode 226 connecting the first even-
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numbered signal applying lines 222 with the (n-2)-th data
lines DLn-2. That is, the bridge electrode 226 includes a first
terminal connected to the first even-numbered signal apply-
ing lines 222 through a contact hole formed at an organic
layer 225 and the gate insulating layer 223, and a second
terminal connected to the (n-2)-th data lines DLn-2 through
a contact hole formed at the organic layer 225. For example,
the bridge electrode 226 includes indium tin oxide (ITO).
[0060] A structure illustrating connection of the first odd-
numbered signal applying lines 232 and the (n-3)-th data
lines DLn-3 is substantially a same as a structure illustrating
connection of the first even-numbered signal applying lines
222 and the (n-2)-th data lines DLn-2, which has been
described above. Thus, any further explanation concerning
the structure will be omitted.

[0061] The display apparatus 100, as shown in FIGS. 2 and
3, includes first data signal applying lines DS1 formed at the
third peripheral area PA3 and second data signal applying
lines DS2 formed at the fourth peripheral area PA4. However,
the display apparatus 100 may include first data lines DS1
formed at the fourth peripheral area PA4 and second data lines
DS2 formed at the third peripheral area PA3.

[0062] Referring to FIG. 2, the display substrate 200
includes the gate driving circuit 210 formed at the first periph-
eral area PA1 and gate signal applying lines GS connecting
the driver chip 400 disposed at the second peripheral area PA2
with the gate driving circuit 210.

[0063] The gate signal applying lines GS connect the driver
chip 400 with the gate driving circuit 210 in at least one of the
third and fourth peripheral areas PA3 and PA4. The gate
signal applying lines GS disposed in the third peripheral area
PA3 is formed at an outer area of the first data signal applying
lines DS1, such that the gate signal applying lines GS do not
cross the second data signal applying lines DS2. The gate
signal applying lines GS may be the closest to one of the first
data signal applying lines DS1 and the second data signal
applying lines DS2, so that the width of the third peripheral
area PA3 or the fourth peripheral area PA4 is reduced.
[0064] The gate control signal is applied to the gate driving
circuit 210 through the gate signal applying lines GS. For
example, the gate signal applying lines GS may include a start
signal line receiving a start signal to start operations of the
shift registers of the gate driving circuit 210, first and second
clock signal lines transferring a first clock signal and a second
clock signal having a phase reversed to that of the first clock
signal, and a gate-off signal line transferring a gate-off signal
to turn off the thin film transistor connected to the gate line
GL.

[0065] FIG. 7 is a plan view illustrating a pad structure of a
driver chip shown in FIG. 2.

[0066] Referring to FIGS. 2 and 7, the driver chip 400
includes input pads IP and output pads OP, which are formed
ona surface connected to the display substrate 200. The driver
chip 400 outputs various output signals through the output
pads OP to drive the display apparatus 100 in response to
various control signals. The various control signals are input-
ted by an exterior device through the input pads IP. For
example, the driver chip 400 outputs the data signal applied to
the data lines DL, the gate control signal applied to the gate
driving circuit 210, and the common voltage applied to the
opposite substrate 300.

[0067] The output pads OP are arranged in a line along a
direction in which the gate lines GL are arranged. Alternately,
the output pads OP may be arranged in multiple lines.
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[0068] The output pads OP include a common voltage pad
410, first data signal pads 420, second data signal pads 430,
and gate signal pads 440.

[0069] Thecommon voltage pad 410 is disposed at a center
of the output pads OP. The common voltage pad 410 outputs
a common voltage Vcom applied to the common electrode
formed at the opposite substrate 300.

[0070] The first data signal pads 420 are disposed at a first
side with respect to the common voltage pad 410. For
example, the first data signal pads 420 are disposed at the first
side close to the third peripheral area PA3 with respect to the
common voltage pad 410. The first data signal pads 420 are
connected to the first data signal applying lines DS1. Data
signals output from the first data signal pad 420 are applied to
even-numbered data lines DL through the first data signal
applying lines DSI.

[0071] The second data signal pads 430 are disposed at a
second side opposite to the first side with respect to the
common voltage pad 410. For example, the second data sig-
nal pads 430 are disposed at the second side close to the fourth
peripheral area PA4 with respect to the common voltage pad
410. The second data signal pads 430 are connected to the
second data signal applying lines DS2. Data signals output
from the second data signal pads 430 are applied to odd-
numbered data lines DL through the second data signal apply-
ing lines DS2.

[0072] The gate signal pads 440 are respectively disposed
in an outer area of the first and second data signal pads 420
and 430. The gate signal pads 440 are connected to the gate
signal applying lines GS. Gate control signals output from the
gate signal pads 440 are applied to the gate driving circuit
through the gate signal applying lines GS.

[0073] The gate signal pads 440 may include a first pad 441
outputting a start signal, second and third pads 442 and 443
respectively outputting first and second clock signals, and a
fourth pad 444 outputting the gate-off signal. The fourth pad
444 may be disposed in an outermost area of the driver chip
400, and the first pad 441 may be disposed in an inner area of
the driver chip 400 to prevent the gate signal pads 440 from
being corroded.

[0074] The display substrate 200 may include a short point
240 in which the display substrate 200 is electrically con-
nected to the opposite substrate 300.

[0075] FIG. 8 is an enlarged view showing a portion “A”
shown in FIG. 2.

[0076] Referring to FIGS. 2 and 8, the short point 240 is
disposed at the second peripheral area PA2 and formed
between the first data signal applying lines DS1 and the
second data signal applying lines DS2. The short point 240 is
connected to the common voltage pad 410 of the driver chip
400.

[0077] Forexample, the first data signal applying lines DS1
are curved toward the third peripheral area PA3, and the
second data signal applying lines DS2 are curved toward the
fourth peripheral area PA4. The short point 240 is formed at a
region in which the first and second data signal lines DS1 and
DS2 are divided. When the short point 240 is formed at the
region in which the first and second data signal lines DS1 and
DS2 are divided, length of a path for connecting the short
point 240 with the common voltage pad 410 may be reduced
and space utilization may be improved.

[0078] Thecommon voltage output from the common volt-
age pad 410 is applied to the opposite substrate 300 through
the short point 240.
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[0079] The first and second data signal applying lines DSI
and DS2 connected to the data lines DL adjacent to the driver
chip 400 are curved in a region formed between the first and
second data signal applying lines DS1 and DS2, so that length
of each of'the first and second data signal applying lines DS1
and DS2 are similar to each other. Therefore, resistance of
each of the first and second data signal applying lines DS1 and
DS2 may be similar to each other.

[0080] FIG. 9 is a plan view illustrating the display appa-
ratus shown in FIG. 1. FIG. 10 is a cross-sectional view of a
display apparatus taken along a line II-II' shown in FIG. 9.
[0081] Referring to FIGS. 2, 9, and 10, the display appara-
tus 100 includes a seal line 310 combining the display sub-
strate 200 with the opposite substrate 300. The seal part 310
is disposed between the display substrate 200 and the oppo-
site substrate 300. The seal part 310 is disposed on edges of
the display substrate 200. The seal part 310 prevents a liquid
crystal disposed between the display substrate and the oppo-
site substrate from leaking.

[0082] The seal part 310 includes a light curable resin that
is cured by external light, such as ultra-violet light. Since a
plurality of first and second data signal applying lines DS1
and DS2 and a plurality of gate signal applying lines GS are
formed at the display substrate 200 corresponding to the first,
second, third and fourth peripheral areas PA1, PA2, PA3, and
PA4, the seal part 310 may not be entirely exposed to the
external light when the external light is irradiated onto the
display substrate 200. Therefore, the external light may be
irradiated onto the opposite substrate 300 to harden the seal
part 310.

[0083] Theopposite substrate 300 includes a light shielding
layer 320 formed in the first, second, third and fourth periph-
eral areas PA1, PA2, PA3, and PA4. The light shielding layer
320 prevents light from passing through the first, second,
third and fourth peripheral area PA1, PA2, PA3, and PA4.
[0084] Since the gate driving circuit 210 including a plu-
rality of driving transistors is formed in the first peripheral
area PA1, the transistors may have some trouble generated by
external light when a front exposing method is employed.
Therefore, the gate driving circuit 210 is formed under the
light shielding layer 320 and covered by the light shielding
layer 320, so that the gate driving circuit 210 is prevented
from being exposed to the external light.

[0085] The light shielding layer 320 corresponding to the
seal part 310 may be removed in order to expose the seal part
310 to front light. When the light shielding layer 320 covers
the seal part 310, the seal part 310 may not be exposed to the
external light irradiated toward the opposite substrate 300.
Therefore, the light shielding layer 320 may be partially
removed to be exposed to the external light.

[0086] FIG. 11 is a cross-sectional view illustrating a light
shielding film according to another exemplary embodiment
of the present invention.

[0087] Referring to FIG. 11, the light shielding layer 330
may include a slit part 332 formed at an area corresponding to
the seal part 310 in order to expose the seal part 310 to the
external light. The seal part 310 is cured by external light
irradiated through the slit part 332 onto the opposite substrate
300.

[0088] According to the display apparatus, the driver chip
is disposed at a left portion of the display area or a right
portion of the display area, so that a width of an upper portion
of the display area or a lower portion of the display area may
be decreased.
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[0089] Inaddition, the data signal applying lines connected
to the data line is divided into the even-numbered data signal
applying lines and the odd-numbered data signal applying
lines. The even-numbered data signal applying lines and the
odd-numbered data signal applying lines are separately dis-
posed at the upper portion of the display area and the lower
portion of the display area. The even-numbered data signal
applying lines are arranged at a first layer in a zigzag shape
and the odd-numbered data signal applying lines are arranged
at a second layer different from the first layer in the zigzag
shape. Therefore, width of the upper and lower portions of the
display area may be decreased.

[0090] Having described the exemplary embodiments of
the present invention and its advantage, it is noted that various
changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the invention as
defined by appended claims.

What is claimed is:

1. A display apparatus having a display area and first,
second, third and fourth peripheral areas surrounding the
display area, the display apparatus comprising:

a first substrate including:

a plurality of gate lines disposed in the display area and

extended in a first direction,

aplurality of data lines disposed on a gate insulating layer

insulating the gate lines and extended in a second direc-
tion substantially perpendicular to the first direction; and

a gatedriving circuit section disposed in the first peripheral

area adjacent to first ends of the gate lines;
a second substrate opposite to the first substrate;

a liquid crystal layer disposed between the first substrate

and the second substrate; and

a driver chip disposed in the second peripheral area
adjacent to second ends of the gate lines opposite to
the first ends.

2. The display apparatus of claim 1, wherein the display
substrate comprises:

aplurality of first data signal applying lines disposed in the

third peripheral area adjacent to first ends of the data
lines, the first data signal applying lines connecting
even-numbered data lines of the data lines with the
driver chip;

aplurality of second data signal applying lines disposed in

the fourth peripheral area adjacent to second ends of the
data lines opposite to the first ends of the data lines, the
second data signal applying lines connecting odd-num-
bered data lines of the data lines with the driver chip.

3. The display apparatus of claim 2, wherein the first data
signal applying lines comprise:

first even-numbered signal applying lines connected to

(n-2)-th data lines;

second even-numbered signal applying lines connected to

n-th data lines, wherein “n” is a multiple number of four.

4. The display apparatus of claim 3. wherein the first even-
numbered signal applying lines are formed on a base sub-
strate of the first substrate, the gate insulating layer is dis-
posed on the base substrate having the first even-numbered
signal applying lines formed thereon, the second even-num-
bered signal applying lines are formed on the gate insulating
layer, or vice versa.

5. The display apparatus of claim 2, wherein the second
data signal applying lines comprise:

first odd-numbered signal applying lines connected to

(n-3)-th data lines; and

Nov. 20, 2008

second odd-numbered signal applying lines connected to
(n-1)-th data lines, wherein “n” is a multiple number of
four.

6. The display apparatus of claim 5, wherein the first odd-
numbered signal applying lines are formed from a third layer,
the second odd-numbered signal applying lines are formed
from a fourth layer, and the gate insulating layer is disposed
between the third layer and the fourth layer.

7. The display apparatus of claim 6, wherein the first even-
numbered signal applying lines and the first odd-numbered
signal applying lines are formed from for the gate lines, and
the second even-numbered signal applying lines and the sec-
ond odd-numbered signal applying lines are formed from a
layer for the data lines.

8. The display apparatus of claim 7, wherein the first even-
numbered signal applying lines and the first odd-numbered
signal applying lines include a first metal having substantially
the same material as the gate lines, and

the second even-numbered signal applying lines and the
second odd-numbered signal applying lines include a
second metal having substantially the same material as
the data lines, and

a proportion of width of one of the first even-numbered
signal applying lines and the first odd-numbered signal
applying lines to width of one of the second even-num-
bered signal applying lines and the second odd-num-
bered signal applying lines is substantially a same as a
proportion of specific resistance of the first metal to
specific resistance of the second metal.

9. The display apparatus of claim 2, wherein the gate driv-
ing circuit section comprises a shift resister including a plu-
rality of driving transistors.

10. The display apparatus of claim 9, wherein the display
substrate comprises

a plurality of gate signal applying lines formed in at least
one of the third and fourth peripheral areas, and

the gate signal applying lines electrically connect the driver
chip with the gate driving circuit section.

11. The display apparatus of claim 10, wherein the gate
signal applying lines are formed in an outer area of the first
data signal applying lines or in an outer area of the second
data signal applying lines.

12. The display apparatus of claim 11, wherein the driver
chip comprises output pads, which output various output
signals, arranged in accordance with a direction in which the
gate lines are arranged.

13. The display apparatus of claim 12, wherein the output
pads comprise:

a common voltage pad disposed in a central portion of the
output pads, the common voltage pad outputting a com-
mon voltage;

first data signal pads arranged toward the third peripheral
area with respect to the common voltage pad and con-
nected to the first data signal applying lines;

second data signal pads arranged toward the fourth periph-
eral area with respect to the common voltage pad and
connected to the second data signal applying lines; and

gate signal pads disposed in an outer area of the first and
second data signal pads and connected to the gate signal
applying lines.

14. The display apparatus of claim 13, wherein the first
substrate comprises a short point portion electrically con-
nected to the second substrate, and the short point portion is
formed between the first data signal applying lines and the
second data signal applying lines, and is electrically con-
nected to the common voltage pad.
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15. The display apparatus of claim 2, wherein the second
substrate comprises a light shielding layer formed in the first,
second, third and fourth peripheral areas, and the light shield-
ing layer covers the gate driving circuit section.

16. The display apparatus of claim 15, further comprising
a seal line disposed between the first and second substrates
and formed along edges of the first and second substrates, the
seal line including a material cured by external light irradiated
onto the seal line.
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17. The display apparatus of claim 16, wherein a portion of
the light shielding layer corresponding to the seal line is
removed.

18. The display apparatus of claim 16, wherein a slit part
exposing the seal line is formed in a portion of the light
shielding layer corresponding to the seal line.

* sk * sk *
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