US 20100238368A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2010/0238368 A1

KIM et al. 43) Pub. Date: Sep. 23,2010
(54) DISPLAY PANEL INCLUDING STATIC Publication Classification
ELECTRICITY DISSIPATION MECHANISMS
(51) Int.Cl
(75) Inventors: Yu-Jin KIM, Cheonan-si (KR); GO2F 1/1333 (2006.01)
Beom-Jun KIM, Seoul (KR); (52) US. Clh oo 349/40; 349/54
Sung-Man KIM, Seoul (KR)
Correspondence Address: (7 ABSTRACT
g(;&g};r OlilCSOLBUZEN& IFJ‘ILP A display panel includes; a lower substrate including a dis-
H fur; C"lt‘rggtls 03 nU S oor play area which includes a pixel and a peripheral area sur-
artford, Us) rounding the display area, the peripheral area including a first
. . peripheral area, a second peripheral area, a third peripheral
(73)  Assignee: 2%D1i¥gGsﬁ§E§;l%gg)lcs area and a fourth peripheral area, the lower substrate includ-
? N ing; a signal line electrically connected to the pixel, an elec-
trostatic control pattern disposed in the first peripheral area
21) Appl.No.  12/547,840 p P perip
(21) Appl.-No ’ and which provides an electrostatic dissipation path, and a
(22) Filed: Aug. 26,2009 repair line disposed between the display area and the electro-
static control pattern and which is vertically aligned with the
(30) Foreign Application Priority Data signal line, an upper substrate facing the lower substrate and
a liquid crystal layer disposed between the lower substrate
Mar. 23,2009  (KR) oocovveereeeirrieerieninns 2009-0024299  and the upper substrate.
101
11
21 \_//
2042314
251
27 ~—1

D1 !

~—T

200



Patent Application Publication  Sep. 23,2010 Sheet 1 of 7 US 2010/0238368 A1

. )



Patent Application Publication  Sep. 23,2010 Sheet 2 of 7 US 2010/0238368 A1
105 31 33 AT01 50
1
e N ([ ==
\

30—

21—

23—

2005 _|

By
10{“““ ]
13— _D

27—




Patent Application Publication  Sep. 23,2010 Sheet 3 of 7 US 2010/0238368 A1

FIG. 3

105 31 120 33 111 113

50 | L# ‘ ‘LL

70 » \r'li
21
23 ”‘E%Tj
20125 i | /
27
\.
——— — 113

AN 1

/ “,A{':Ifwtm
= 13

30 13 11 118 138 113



Patent Application Publication  Sep. 23,2010 Sheet 4 of 7 US 2010/0238368 A1

FIG. 4
210 221 261 231 241 251
L ] ]
W ]
N QI\IQ e o = °°}180
109 Qﬂ?ﬁﬂ—?ﬁjvg — (.\ (
iR
)] )]
141131112 121 143 151 153171 161 110
120
FIG. 5
B4 35
T __JT Lr—-—)‘—--!
O e T T [ [ T o o [
SO o o [ o [ [ [ o [
| s | o i s
71l A

50<]]l




Patent Application Publication  Sep. 23,2010 Sheet 5 of 7 US 2010/0238368 A1

FIG. 6
3)5 70
\
FIG. 7
35 70
i
oo clo 62
Ol 10
Lo oo ]




Patent Application Publication  Sep. 23,2010 Sheet 6 of 7 US 2010/0238368 A1

FIG. 8

1470 1473

n __n n

——— CIT T I '

FIG. 9

1752
e 175
| o4 1750

1756 1753
z 1758

C

T
L
]
4

|=——" | ATO1



Patent Application Publication  Sep. 23,2010 Sheet 7 of 7 US 2010/0238368 A1

FIG. 10

| ATO1 7
= ="

L U\ L1 N\ /

NN
) |

n

1756 1758 1752 1754
1753 175
FIG. 11

1757 1752 1754

O000O00 LU=
oYeYoYoYol -

O00000 1
00000 [;

1759 1756 1758



US 2010/0238368 A1l

DISPLAY PANEL INCLUDING STATIC
ELECTRICITY DISSIPATION MECHANISMS

[0001] This application claims priority to Korean Patent
Application No. 2009-24299, filed on Mar. 23, 2009, and all
the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Exemplary embodiments of the present invention
relate to a display panel. More particularly, exemplary
embodiments of the present invention relate to a display panel
capable of preventing static electricity from being generated,
especially during the manufacturing thereof.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display (“LCD”) panel is a type of
flat panel display. The typical LCD panel includes an array
substrate having a plurality of pixels formed thereon, an
opposite substrate facing the array substrate and a liquid
crystal layer interposed between the array substrate and the
opposite substrate.

[0006] During a typical manufacturing process of the LCD
panel, various tests are performed to check whether or not a
pixel of the LCD panel is normally operated.

[0007] To perform the tests, various wirings are formed in
peripheral areas of the LCD panel. For example, a repair line
for repairing the pixel, a plurality of pads for applying signals,
a plurality of circuit wirings for connecting to the pads and
elements formed on the LCD panel, and an electrostatic pre-
vention line which surrounds an area of the LCD panel and
the circuit wirings maybe formed in peripheral areas of the
LCD panel.

[0008] Since an interval distance between wirings is nar-
rowed inan LCD product having high space-saving efficiency
such as a laptop computer, a monitor, etc., static electricity
may flow into the display panel area during a manufacturing
process thereof The static electricity may induce unwanted
line defects of a pixel formed on the LCD panel.

BRIEF SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
provide a display panel capable of preventing damage due to
static electricity by controlling the flow of the static electricity
and harmlessly disbursing the static electricity.

[0010] According to an exemplary embodiment of the
present invention, a display panel includes; a lower substrate
including a display area which includes a pixel and a periph-
eral area surrounding the display area, the peripheral area
including a first peripheral area, a second peripheral area, a
third peripheral area and a fourth peripheral area, the lower
substrate including; a signal line electrically connected to the
pixel, an electrostatic control pattern disposed in the first
peripheral area and which provides an electrostatic dissipa-
tion path, and a repair line disposed between the display area
and the electrostatic control pattern and which is vertically
aligned with the signal line, an upper substrate facing the
lower substrate and a liquid crystal layer disposed between
the lower substrate and the upper substrate.

[0011] In an exemplary embodiment of the present inven-
tion, the lower substrate may further include a gate driving
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part disposed between a portion of the repair line in the
second peripheral area and the display area, wherein the gate
driving part provides the pixel with a gate signal, first pads
which receive a gate driving signal to generate the gate signal,
second pads which receive a data signal transmitted to the
pixel and a third pad which receives a common signal trans-
mitted to the signal line.

[0012] According to an exemplary embodiment of the
present invention, an array substrate includes a base substrate
including a display area which includes a pixel and a periph-
eral area surrounding the display area, a signal line electri-
cally connected to the pixel, an electrostatic control pattern
disposed in the peripheral area and which provides an elec-
trostatic dissipation path, the electrostatic control pattern
being vertically aligned with the signal line, and a repair line
disposed between the display area and the electrostatic con-
trol pattern and vertically aligned with the signal line.
[0013] According to an exemplary embodiment of the
present invention, a liquid crystal display panel includes; a
lower substrate which includes a display area which includes
a pixel, a peripheral area surrounding the display area, the
peripheral area including a first peripheral area, a second
peripheral area, a third peripheral area and a fourth peripheral
area, the lower substrate including; a signal line electrically
connected to the pixel, an electrostatic control pattern dis-
posed in the first peripheral area and which provides an elec-
trostatic dissipation path, a repair line disposed between the
display area and the electrostatic control pattern and substan-
tially vertically aligned with the signal line, and an electro-
static prevention line surrounding the first peripheral area, an
upper substrate facing the lower substrate and a liquid crystal
layer disposed between the lower substrate and the upper
substrate.

[0014] According to exemplary embodiments of the
present invention, damage to a pixel or wiring which is due to
static electricity that is generated during a manufacturing
process of an LCD panel may be prevented. Thus, the manu-
facturing yield of the LCD panel may be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other aspects, features and advan-
tages of the present invention will become more apparent by
describing in detailed exemplary embodiments thereof with
reference to the accompanying drawings, in which:

[0016] FIG. 1is a top plan view illustrating an exemplary
embodiment of a panel according to Exemplary Embodiment
L

[0017] FIG. 2 is an enlarged view of a first area B1 of FIG.
1

[0018] FIG. 3 is an enlarged view of a second area B2 of
FIG. 2;

[0019] FIG. 4 is a cross-sectional view taken along line I-I'
of the exemplary embodiment of a panel of FIG. 3;

[0020] FIG. 5is an enlarged view of a third area B3 of FIG.
2,

[0021] FIG. 6 is an enlarged view of a fourth area B4 of
FIG. 5;

[0022] FIG. 7 is an enlarged view of a fourth area B4 of an
exemplary embodiment of a panel according to Exemplary
Embodiment 2;

[0023] FIG. 8 is an enlarged view of a fourth area B4 of an
exemplary embodiment of a panel according to Exemplary
Embodiment 3;
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[0024] FIG. 9 is a top plan view illustrating a repair line of
an exemplary embodiment of a panel according to Exemplary
Embodiment 4;

[0025] FIG. 10 is a cross-sectional view taken along line
1I-IT" of the exemplary embodiment of a panel of FIG. 9; and

[0026] FIG. 11 is a top plan view illustrating an exemplary
embodiment of a pad formed at an end portion of a repair line.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The present invention is described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the present invention are
shown. The present invention may, however, be embodied in
many different forms and should not be construed as limited
to the exemplary embodiments set forth herein. Rather, these
exemplary embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present invention to those skilled in the art. Like
reference numerals refer to like elements throughout.

[0028] It will be understood that when an element or layer
is referred to as being “on.” another element, it can be directly
on the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on,” “directly connected to” or “directly
coupled to” another element, there are no intervening ele-
ments present. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0029] It will be understood that, although the terms first,
second, third, etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.

[0030] 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. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below™ or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0031] The terminology used herein is for the purpose of
describing particular exemplary embodiments only and is not
intended to be limiting of the present invention. As used
herein, the singular forms “a,” “an” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,

steps, operations, elements, and/or components, but do not
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preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0032] Exemplary embodiments of the invention are
described herein with reference to cross-sectional illustra-
tions that are schematic illustrations of idealized example
embodiments (and intermediate structures) of the present
invention. As such, variations from the shapes of the illustra-
tions as a result, for example, of manufacturing techniques
and/or tolerances, are to be expected. Thus, exemplary
embodiments of the present invention should not be con-
strued as limited to the particular shapes of regions illustrated
herein but are to include deviations in shapes that result, for
example, from manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. For example, a region illustrated or
described as flat may, typically, have rough and/or nonlinear
features. Thus, the regions illustrated in the figures are sche-
matic in nature and their shapes are not intended to illustrate
the actual shape of a region of a device and are not intended to
limit the scope of the present invention.

[0033] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0034] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0035] Hereinafter, the present invention will be explained
in detail with reference to the accompanying drawings.

Exemplary Embodiment 1

[0036] FIG. 1is a top plan view illustrating an exemplary
embodiment ofa panel 101 according to Exemplary Embodi-
ment 1. FIG. 2 is an enlarged view of a firstarea B1 of FIG. 1.

[0037] Referring to FIGS. 1 and 2, apanel 101 according to
the present exemplary embodiment includes a lower substrate
100, an upper substrate 200 facing the lower substrate 100 and
a liquid crystal layer interposed between the lower substrate
100 and the upper substrate 200.

[0038] A display area AT01 is formed on the lower sub-
strate 100. In the present exemplary embodiment, the display
area AT01 has a rectangular shape in which a horizontal
direction D2 is longer than a vertical direction D1. A plurality
of gate lines 111 and a plurality of data lines 113 are formed
in the display area AT01. The gate lines 111 are formed along
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the horizontal direction D2, and the data lines 113 are
extended in the direction D1 to be substantially petpendicular
to the gate lines.

[0039] A plurality of peripheral areas which surround the
display area AT01 is formed on the lower substrate 100. The
peripheral areas include a first peripheral area contacting an
upper side of the display area AT01, a second peripheral area
contacting a left side of the display area AT01, a third periph-
eral area contacting a lower side of the display area AT01 and
a fourth peripheral area contacting a right side of the display
area AT01. The lower substrate includes a pixel, signal lines
31 and 33, an electrostatic control pattern 70, a repair line 50
and an electrostatic prevention line 90.

[0040] The upper substrate 200 may include a common
electrode (not shown) facing the pixel electrode.

[0041] FIG. 3 is an enlarged view of a second area B2 of
FIG. 2.
[0042] Referringto FIGS.2 and 3, in an exemplary embodi-

ment, the pixel may include a switching element 120 con-
nected to the gate line 111 and the data line 113, and a pixel
electrode connected to the switching element 120.

[0043] The signal lines 31 and 33 and the pixel electrode
may form a storage capacitor. The signal line 31 and 33 are
extended toward the first peripheral area as shown in FIG. 2.
In the present exemplary embodiment, the signal lines 31 and
33 are separated from the gate lines 111 and the data lines 113.
[0044] The gate line 111 is connected to a gate electrode of
the switching element 120. The gate line 111 is extended
toward the second peripheral area.

[0045] In an exemplary embodiment, the lower substrate
100 may include a gate driving part 105. In such an exemplary
embodiment, the gate driving part 105 may be integratedly
formed on the lower substrate 100. The gate driving part 105
applies a gate signal to a gate electrode along the gate line 111
in response to a gate driving signal delivered from an external
device (not shown). In an exemplary embodiment, the gate
driving part 105 is formed in the second peripheral area to be
connected to the gate line 111.

[0046] The data line 113 is connected to a source electrode
of the switching element 120. In an exemplary embodiment,
the data line 113 is extended toward the third peripheral area.
When the gate electrode is turned on, a data signal transmitted
from an external device to the source electrode is applied to
the pixel electrode through a drain electrode of the switching
element 120. In an exemplary embodiment, the data signal
may be uniformly maintained by a storage capacitor formed
between the signal lines 31 and 33 and the pixel electrode
during one frame.

[0047] FIG. 4 is a cross-sectional view taken along line I-I'
of the panel 101 of FIG. 3.

[0048] Referring to FIGS. 3 and 4, the switching element
120 includes a gate insulation layer 121 and a semiconductor
pattern 131. The gate insulation layer 121 is formed on a
lower base substrate 110 having the gate line 111 is formed
thereon. The semiconductor pattern 131 is formed on the gate
insulation layer 121 corresponding to the gate electrode 112
in an island shape. The source electrode 141 and drain elec-
trode 143 are spaced apart from each other on the semicon-
ductor pattern 131.

[0049] The lower substrate 100 may further include a pas-
sivation film 151, an organic insulation layer 153 and a first
alignment layer 171. The passivation film 151 is formed on
the switching element 120. The organic insulation layer 153 is
formed on the passivation film 151. Exemplary embodiments
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include configurations wherein the organic insulation layer
153 or the passivation film 151 are omitted.

[0050] A pixel electrode 161 is formed on the organic insu-
lation layer 153 corresponding to a pixel area. The first align-
ment layer 171 is formed on the pixel electrode 161.

[0051] The upper substrate 200 may include an upper base
substrate 210, a light-blocking pattern 221 which blocks the
switching element 120 and the signal lines 31 and 33, a color
filter 231 formed in correspondence with the pixel electrode
161, an overcoating layer 241 which covers the color filter
231, a common electrode 251 formed on the overcoating
layer 241 and a second alignment layer 261 formed on the
common electrode 251. Alternative exemplary embodiments
include configurations wherein the color filter 231 may be
formed on the lower substrate 100.

[0052] The liquid crystal layer 180 is interposed between
the first alignment layer 171 and the second alignment layer
261. In the present exemplary embodiment, in order to
enhance a viewing angle, a viewing angle enhancing technol-
ogy may be applied to the display panel. For example, exem-
plary embodiments include configurations wherein in order
to enhance a viewing angle of the display panel, a technology
in which the pixel area is divided into a plurality of domains
having different alignment directions of liquid crystal 181
may be applied to the display panel. Alternative exemplary
embodiments of viewing angle enhancement may be alterna-
tively or additional included.

[0053] To obtain the plurality of domains, a plurality of
micro-slits having different formation directions from each
other may be formed in the pixel electrode 161. Alternative
exemplary embodiments include configurations wherein the
liquid crystal layer 180 may be driven in a patterned vertical
alignment (“PVA”) mode, and a slit pattern may be formed in
the pixel electrode 161 and the common electrode 251.
[0054] FIG. 5is an enlarged view of a third area B3 of FIG.
2.

[0055] Referring to FIGS. 2 and 5, the repair line 50 is
formed adjacent to the display area AT01, and is formed in the
first peripheral area, the second peripheral area and the fourth
peripheral area along sides of the display area AT01. In an
exemplary embodiment, the repair line 50 may include two
independent wirings. The repair line 50 is formed in an area to
the outside of the gate driving part 105 in the second periph-
eral area. The repair line 50 may be used to repair an error of
the data line 113. For example, in an exemplary embodiment
wherein the data line 113 is opened, the repair line 50 is
connected to an end portion of the data line 113 that is opened
to apply a data signal to a pixel.

[0056] The electrostatic control pattern 70 is formed in an
area to the outside of the repair line 50 and substantially
parallel to the repair line 50 to provide an electrostatic dissi-
pation path. In the present exemplary embodiment, the elec-
trostatic control pattern 70 is formed in the first peripheral
area and the second peripheral area. Moreover, exemplary
embodiments include configurations wherein the electro-
static control pattern 70 may be extended to the fourth periph-
eral area. The electrostatic control pattern 70 is formed in the
first peripheral area in a first honeycomb shape pattern 73, and
is formed in the second peripheral area in a line shape sub-
stantially parallel to the repair line 50.

[0057] FIG. 6 is an enlarged view of a fourth area B4 of
FIG. 5.
[0058] Referring to FIGS. 2, 5 and 6, the electrostatic con-

trol pattern 70 may be formed from the same metal layer as
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the gate line 111. In such an exemplary embodiment, a mate-
rial of the electrostatic control pattern 70 may be the same as
that of the gate line 111. The signal lines 31 and 33 may be
formed from the same metal layer as the gate line 111 on the
display area ATO1. The lower substrate 100 may further
include an insulation layer in the peripheral area, which is
formed on the repair line 50 and the electrostatic control
pattern 70.

[0059] Moreover, alternative exemplary embodiments
include configurations wherein the electrostatic control pat-
tern 70 may be formed from the same metal layer as the data
line 113. In such an exemplary embodiment, a material of the
electrostatic control pattern 70 may be the same as that of the
data line 113.

[0060] The signal lines 31 and 33 are extended in the first
peripheral area to be formed on the insulation layer. End
portions of the signal lines 31 and 33 overlap the repair line 50
and the electrostatic control pattern 70. In the present exem-
plary embodiment, the end portions of the signal lines 31 and
33 may include a second honeycomb shape pattern 35. Thus,
the first honeycomb shape pattern 73 and the second honey-
comb shape pattern 35 are overlapped, e.g., vertically
aligned, with each other.

[0061] In the present exemplary embodiment, the electro-
static control pattern 70 provides a diffusion path for static
electricity flowing through the repair line 50 to remove static
electricity. That is, the electrostatic control pattern 70 may be
defined as an electrostatic dissipation path. In addition, the
electrostatic control pattern 70 prevents static electricity from
flowing to a conductive substance such as the data line 113
outside of the electrostatic control pattern 70.

[0062] The static electricity is diffused along the first hon-
eycomb shape pattern 73, and thus electric energy may be
dissipated so that the energy level may be decreased. More-
over, when a large amount of static electricity is generated,
current flows are generated from the repair line 50 and the first
honeycomb shape pattern 73 to the second honeycomb shape
pattern 35 so that static electricity may be diffused to the
signal lines 31 and 33. In the present exemplary embodiment,
the signal lines 31 and 33 have a sufficient area on the display
area AT01, so that the static electricity may be effectively
dispersed. Thus, damage due to the static electricity or elec-
trical shocks may be prevented from being generated at the
data line 113 or the pixel.

[0063] Referring againto FIGS. 2and 3, the lower substrate
100 may further include a first test line 20, a second test line
10 and a third test line 30. The first test line 20 may include a
line which receives a voltage from first pads including a start
voltage pad (Stvp) 21, a line which receives a first clock signal
(Ckv) 23, aline which receives a second clock signal (Ck) 25
and a line which receives a ground voltage (Vss) 27. The
second test line 10 may include second pads including two
detecting lines 11 and 13. The third test line 30 may include a
third pad receiving a common voltage (Vcst) 30.

[0064] Before or after the panel 101 is cut to manufacture a
display panel, a test for the pixel and so on may be performed,
e.g., a quality control check may be performed. The first to
third pads from the top of the display down along a direction
substantially opposite to D1 are used to apply signals for the
test to the pixel and the signal lines 31 and 33. For example,
a probe contacts the first to third pads to apply a signal to the
signal lines 31 and 33.

[0065] Inthe present exemplary embodiment, the first, sec-
ond and third pads are disposed between the electrostatic
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prevention line 90 and the electrostatic control pattern 70 of a
line shape in the second peripheral area. In the present exem-
plary embodiment, the second pads connected to second
detecting lines 11 and 13, the third pad connected to third test
line 30 and the first pads connected to lines 21, 23, 25 and 27
are sequentially disposed along the direction substantially
opposite to D1 when viewed from a top plan view.

[0066] The second test line 20 connects to the first pads 21,
23, 25 and 27 and the gate driving part 105 as shown in FIG.
2. When a gate driving signal is applied to the first pads 21, 23,
25 and 27 from an external device, the gate driving part 105
may output the gate signal to the gate line 111.

[0067] The second test line 10 is extended from the two
second detecting lines 11 and 13 to the third peripheral area.
The second test line 10 is disposed on an area to the outside of
the first test line 20, and is disposed close to another electro-
static control pattern 70 formed in the first peripheral area of
the adjacent display area AT01 as shown in FIG. 1.

[0068] Exemplary embodiments include configurations
wherein the lower substrate 100 may further include a data
shorting diode 134 and a data protection diode 138 as shown
in FIG. 3. The data shorting and protecting diodes 134 and
138 are parallelly and electrically connected to the second test
line 10 by the data shorting diode 134, respectively. Thus,
when a test signal, for example the data signal, is applied to
the second test line 10, the data signal may be applied to the
source electrode 141 through the data line 113 by the data
shorting diode 134. The data signal applied to the second test
line 10 is respectively applied to the data shorting diode 134
connected to the data line 113 at the same time, so that the
same data signal may be applied to a plurality of data lines
113 at the same time.

[0069] When static electricity is applied to the dataline 113
from the exterior, the static electricity is applied to a data
shorting line 118 by the data protection diode 138. Thus, the
static electricity is dispersed to a plurality of the data lines 113
by the data shorting line 118. As a result, damage may be
prevented from being generated at the data line 113 and the
pixel.

[0070] A common signal is applied to the third pad 30. In an
exemplary embodiment, the common signal may be a signal
substantially identical to a common voltage applied to the
common electrode of the upper substrate. The third test line
30is extended betweenthe first test line 20 and the second test
line 10 from the third pad 30, and is bent in an area adjacent
to alower side of the gate driving part 105 to be connected to
the signal lines 31 and 33.

[0071] In this exemplary embodiment, static electricity
flowing in from the exterior may be firstly removed by the
electrostatic prevention line 90, and static electricity flowing
into the interior via the electrostatic prevention line 90 may be
diffused along the second test line 10 and the repair line 50
that are disposed at an outermost portion of the peripheral
area. As mentioned above, the second test line 10 may be
extended to the third peripheral area adjacent to the electro-
static control pattern 70 formed in a first peripheral area of the
display area AT01. Thus, static electricity diffused along the
second test line 10 may flow into the second honeycomb
shape pattern 35 of the electrostatic control pattern 70. A
portion of static electricity delivered along the repair line 50
and the second test line 10 may be removed at the first hon-
eycomb shape pattern 73, and the remaining portion of static
electricity may be diffused to the signal lines 31 and 33 of the
display area AT01 through the second honeycomb shape pat-
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tern 35 of the signal lines 31 and 33, as mentioned above, so
that the static electricity may be removed.

[0072] In order to increase the efficacy of damage preven-
tion due to static electricity, a voltage level of the static
electricity may be decreased before the static electricity flows
into the signal lines 31 and 33. To decrease the voltage level of
the static electricity, as shown in FIG. 5, the lower substrate
100 may further include a second diode 71, a third diode 53
and a fourth diode 51.

[0073] Input and output terminals of the second diode 71
are connected to the repair line 50 and the first honeycomb
shape pattern 73. Input and output terminals of the third diode
53 are connected to the repair line 50 and end portions of the
signal lines 31 and 33 via the second honeycomb 35. Thus,
due to directional properties of the second diode 71, static
electricity flows from the repair line 50 to the first honeycomb
shape pattern 73, and static electricity may be prevented from
directly flowing from the repair line 50 into the display area
AT01. Moreover, due to directional properties of the third
diode 53, static electricity flows from the repair line 50 to the
signal lines 31 and 33, and static electricity may be prevented
from being delivered to another circuit wiring of a peripheral
area.

[0074] Inputand outputterminals of the fourth diode 51 are
connected to the repair line 50. Thus, static electricity flowing
through the repair line 50 has directional properties, so that
the static electricity may be prevented from flowing toward a
peripheral portion.

[0075] A test may also be performed before or after the
panel 101 is cut to include the display area AT01 and a portion
of a peripheral area. The peripheral area after cutting may
include the first to third pads, and the first to third test lines 20,
10 and 30 may be disposed at corner portions of the resulting
display panel. The resulting display panel may include the
repair line 50 and the electrostatic control pattern 70.

[0076] According to the present exemplary embodiment,
even though an interval distance between display areas AT01
of the display panel is narrow, damage due to static electricity
may be prevented.

Exemplary Embodiment 2

[0077] FIG. 7 is an enlarged view of a fourth area of a
second exemplary embodiment of a panel according to Exem-
plary Embodiment 2.

[0078] Referring to FIGS. 2,5 and 7, the signal lines 31 and
33 are overlapped with, e.g., vertically aligned with, the elec-
trostatic control pattern 70 with an insulation layer 62 inter-
posed therebetween. The insulation layer 62 has at least one
contact hole formed therethrough, which exposes a portion of
the first honeycomb shape pattern 73. In the present exem-
plary embodiment the insulation layer 62 includes six contact
holes formed therethrough. In an exemplary embodiment, a
conductive substance is formed in the contact hole, so that the
signal lines 31 and 33 are electrically connected to the elec-
trostatic control pattern 70. Exemplary embodiments of a
material of the conductive substance may be substantially
identical to that of the pixel electrode. When static electricity
stored in the electrostatic control pattern 70 is diffused along
the first honeycomb shape pattern 73, electrical energy may
be dissipated so that the energy level may be decreased. Thus,
the decreased static electricity may be easily diffused to the
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second honeycomb shape pattern 35 and the signal lines 31
and 33 through the conductive substance.

Exemplary Embodiment 3

[0079] FIG. 8 is an enlarged view of a fourth area of an
exemplary embodiment of a panel according to Exemplary
Embodiment 3.

[0080] Referring to FIGS. 2, 5 and 8, a panel of the present
exemplary embodiment further includes an electrostatic
diode 1473 within a first honeycomb shape pattern 1470. The
electrostatic diode 1473 may be further formed in the second
honeycomb shape.

[0081] In the present exemplary embodiment, input and
output terminals of the electrostatic diode 1473 are connected
to the first honeycomb shape pattern 1470. Thus, the static
electricity of the first honeycomb shape pattern 1470 passes
through the electrostatic diode 1473, so that the energy level
of the static electricity may be decreased.

Exemplary Embodiment 4

[0082] FIG. 9 is a top plan view illustrating a repair line of
an exemplary embodiment of a panel according to Exemplary
Embodiment 4.

[0083] Referring to FIG. 9, in a display panel of the present
exemplary embodiment, a repair line 1750 is covered by a
sealing member 1885, the repair line 1750 forming a bound-
ary of the display area ATO01.

[0084] In the present exemplary embodiment, the sealing
member 1885 is disposed between an array substrate and an
opposite substrate, e.g., a lower substrate 100 and an upper
substrate 200, to bond a liquid crystal layer within the array
substrate and the opposite substrate. When an interval dis-
tance between the display areas ATO01 is narrow so as to
enhance the productivity of a display panel 101, areas in
which wirings are disposed in a region peripheral to the
display area ATO01 are narrowed. In this exemplary embodi-
ment, the position of the repair line 1750 is changed from a
region peripheral to the display area AT01 to an area corre-
sponding to the sealing member 1885. Accordingly, an inter-
val between the display areas AT01 may be decreased in
accordance with the present invention.

[0085] FIG. 10 is a cross-sectional view taken along line
I1I-IT' of the exemplary embodiment of a display panel of FIG.
9.FIG. 11 is atop plan view illustrating a pad formed at an end
portion of a repair line.

[0086] Referring to FIGS.9,10and 11, the repair line 1750
includes independent lines 1751 and 1753 that are spaced
apart from each other on the same layer, e.g., the same height
above the underlying substrate. Fach of the independent lines
1751 and 1753 includes first sub-lines 1752 and 1754 that are
formed in a double layer and second sub-lines 1756 and 1758
that are formed in a double layer. The first sub-lines 1752 and
1754 are electrically connected to the second sub-lines 1756
and 1758 through pads 1757 and 1759, respectively, as shown
in FIG. 11.

[0087] The sealing member 1885 and the repair line 1750
may delay a signal applied to the repair line 1750. In this
exemplary embodiment, even though a width of the sealing
member 1885 is narrow, since the first sub-lines 1752 and
1754 and the second sub-lines 1756 and 1758 are arranged in
a double layer, respectively electrical resistance may be
decreased, so that the signal delay due to the sealing member
1885 maybe prevented.
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[0088] According to the exemplary embodiments of a dis-
play panel according to the present invention, damage to a
pixel or wiring due to static electricity that is generated during
a manufacturing process of an LCD panel may be prevented.
Thus, the manufacturing yield of the LCD panel 101 may be
enhanced. Therefore, the present invention may be applied to
a manufacturing process of a display panel.

[0089] The foregoing is illustrative of the present invention
and is not to be construed as limiting thereof Although a few
exemplary embodiments of the present invention have been
described, those skilled in the art will readily appreciate that
many modifications are possible in the example embodiments
without materially departing from the novel teachings and
advantages of the present invention. Accordingly, all such
modifications are intended to be included within the scope of
the present invention as defined in the claims. In the claims,
means-plus-function clauses are intended to cover the struc-
tures described herein as performing the recited function and
not only structural equivalents but also equivalent structures.
Therefore, it is to be understood that the foregoing is illustra-
tive of the present invention and is not to be construed as
limited to the specific example embodiments disclosed, and
that modifications to the disclosed example embodiments, as
well as other exemplary embodiments, are intended to be
included within the scope of the appended claims.

What is claimed is:
1. A display panel comprising;
alower substrate including a display area which includes a
pixel, and a peripheral area surrounding the display area,
the peripheral area including a first peripheral area, a
second peripheral area, a third peripheral area and a
fourth peripheral area, the lower substrate comprising:
a signal line electrically connected to the pixel;
an electrostatic control pattern disposed in the first
peripheral area and which provides an electrostatic
dissipation path; and

a repair line disposed between the display area and the
electrostatic control pattern and which is vertically
aligned with the signal line;

an upper substrate facing the lower substrate; and

aliquid crystal layer disposed between the lower substrate
and the upper substrate.

2. The display panel of claim 1, wherein the lower substrate

further comprises:

a gate driving part disposed between a portion of the repair
line in the second peripheral area and the display area,
wherein the gate driving part provides the pixel with a
gate signal;

first pads which receive a gate driving signal to generate the
gate signal;

second pads which receive a data signal transmitted to the
pixel; and

a third pad which receives a common signal transmitted to
the signal line.

3. The display panel of claim 2, wherein the electrostatic
control pattern is disposed in a first honeycomb shape pattern
in the first peripheral area, and is extended in a line shape in
a portion of the second peripheral area wherein the electro-
static control patternis substantially parallel to the repair line.

4. The display panel of claim 3, wherein an end portion of
the signal line extended in the first peripheral area is disposed
in a second honeycomb shape pattern which is vertically
aligned with the first honeycomb shape pattern.

Sep. 23,2010

5. The display panel of claim 4, further comprising an
insulation layer disposed between the first honeycomb shape
pattern and the second honeycomb shape pattern, wherein the
first honeycomb shape pattern and the second honeycomb
shape pattern are insulated from each other.

6. The display panel of claim 4, wherein the lower substrate
further comprises:

an insulation layer disposed between the first honeycomb
shape pattern and the second honeycomb shape pattern,
the insulation layer having at least one contact hole
which exposes a portion of the first honeycomb shape
pattern therethrough; and

aconductive substance which electrically connects the first
honeycomb shape pattern and the second honeycomb
shape pattern through the at least one contact hole.

7. The display panel of claim 4, wherein the lower substrate
further comprises a first diode which includes an input termi-
nal and an output terminal that are respectively connected to
the first honeycomb shape pattern and the second honeycomb
shape pattern.

8. The display panel of claim 4, wherein the lower substrate
further comprises a second diode which includes an input
terminal and an output terminal that are respectively con-
nected to the repair line and the first honeycomb shape pat-
tern.

9. The display panel of claim 4, wherein the lower substrate
further comprises a third diode which includes an input ter-
minal and an output terminal that are respectively connected
to the repair line and an end portion of the signal line.

10. The display panel of claim 4, wherein the lower sub-
strate further comprises a fourth diode which includes an
input terminal and an output terminal that are respectively
connected to the first honeycomb shape pattern.

11. An array substrate comprising:

a base substrate comprising a display area which includes

a pixel and a peripheral area surrounding the display
area;

a signal line electrically connected to the pixel;

an electrostatic control pattern disposed in the peripheral
area and which provides an electrostatic dissipation
path, the electrostatic control pattern being vertically
aligned with the signal line; and

a repair line disposed between the display area and the
electrostatic control pattern and vertically aligned with
the signal line.

12. The array substrate of claim 11, further comprising:

an insulation layer disposed between the signal line and the
electrostatic control pattern, the insulation layer having
at least one contact hole which exposes a portion of the
electrostatic control pattern therethrough; and

a conductive substance which electrically connects the
electrostatic control pattern and the signal line through
the at least one contact hole.

13. A liquid crystal display panel comprising:

a lower substrate which includes a display area which
includes a pixel, a peripheral area surrounding the dis-
play area, the peripheral area including a first peripheral
area, a second peripheral area, a third peripheral area and
a fourth peripheral area, the lower substrate comprising:
a signal line electrically connected to the pixel;
an electrostatic control pattern disposed in the first

peripheral area and which provides an electrostatic
dissipation path;
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a repair line disposed between the display area and the
electrostatic control pattern and substantially verti-
cally aligned with the signal line; and

an electrostatic prevention line surrounding the first
peripheral area;

an upper substrate facing the lower substrate; and

aliquid crystal layer disposed between the lower substrate
and the upper substrate.

14. The liquid crystal display panel of claim 13, wherein

the lower substrate further comprises:

a gate driving part disposed between a portion of the repair
line in the second peripheral area and the display area
and which provides the pixel with a gate signal,

first pads which receive a gate driving signal which gener-
ates the gate signal;

second pads which receive a data signal delivered to the
pixel; and

athird pad which receives a common signal delivered to the
signal line.

15. The liquid crystal display panel of claim 14, wherein
the electrostatic control pattern is disposed in a first honey-
comb shape pattern in the first peripheral area, and is extended
in a line shape in the second peripheral area substantially
parallel to the repair line.

16. The liquid crystal display panel of claim 15, wherein an
end portion of the signal line extended in the first peripheral
area is disposed in a second honeycomb shape pattern sub-
stantially vertically aligned with the first honeycomb shape
pattern.

17. The liquid crystal display panel of claim 16, further
comprising an insulation layer disposed between the first
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honeycomb shape pattern and the second honeycomb shape
pattern, wherein the first honeycomb shape pattern and the
second honeycomb shape pattern are insulated from each
other.

18. The liquid crystal display panel of claim 13, wherein
the lower substrate further comprises:

an insulation layer disposed between the first honeycomb
shape pattern and the second honeycomb shape pattern,
the insulation layer having at least one contact hole
which exposes a portion of the first honeycomb shape
pattern therethrough; and

aconductive substance which electrically connects the first
honeycomb shape pattern and the second honeycomb
shape pattern through the at least one contact hole.

19. The liquid crystal display panel of claim 13, wherein
the lower substrate further comprises a first diode including
an input terminal and an output terminal that are respectively
connected to the first honeycomb shape pattern and the sec-
ond honeycomb shape pattern.

20. The liquid crystal display panel of claim 14, further
comprising:

a first test line which connects the first pads and the gate

driving part;

a second test line which connects the second pads and a
data line which is extended in the third peripheral area
which faces the first peripheral area with the display area
interposed therebetween; and

a third test line which connects to the third pad and the
signal line.
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