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LIQUID CRYSTAL DISPLAY AND
MANUFACTURING METHOD THEREOF

[0001] This application claims priority to Korean Patent
Application No. 10-2011-0012971, filed on Feb. 14, 2011,
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] (a) Field of the Invention

[0003] Exemplary embodiments ofthe invention relate to a
liquid crystal display and a manufacturing method of the
liquid crystal display.

[0004] (b) Description of the Related Art

[0005] A liquid crystal display (“LCD”) is one of the most
widely used types of flat panel displays. The LCD includes
two display panels provided with electric field generating
electrodes, and a liquid crystal layer interposed between the
two display panels. In the LCD, voltages are applied to the
electric field generating electrodes to generate an electric
field in the liquid crystal layer. Due to the generated electric
field, liquid crystal molecules of the liquid crystal layer are
aligned, and polarization of incident light passing there-
through is controlled, thereby displaying images.

[0006] In general, the LCD includes a pixel including a
switching element, for example, a thin film transistor (“TFT”)
that is a three terminal element, and a display panel including
display signal lines including a gate line and a data line. The
thin film transistor functions as a switching element for trans-
mitting a data signal transmitted through the data line to the
pixel or intercepting the pixel according to a gate signal
transmitted through the gate line.

[0007] The display panel of the LCD includes a display
area including pixels for displaying image signals and a non-
display area. The non-display area typically includes ele-
ments for driving the LCD. In the display panel, the display
area may be increased and the non-display area may be
decreased to effectively increase the size of the LCD.
[0008] Also, a tiled display realized by LCDs that are
arranged in a matrix, such as 3x3 or 4x4 matrix, for example,
has been spotlighted. The tiled display of a large size may be
realized using a plurality of LCDs, and the tiled display
device may be applied to various fields.

[0009] However, when the width of the bezel disposed
between LCDs, which may corresponds to the non-display
area of the LCD panel, is wide, an image on the tilted display
may look unnatural due to the connection of the LCDs
therein.

BRIEF SUMMARY OF THE INVENTION

[0010] Exemplary embodiments of the present invention
provide a liquid crystal display with reduced non-display
area, and a manufacturing method of the liquid crystal dis-
play.

[0011] An exemplary embodiment of the present invention
provides a liquid crystal display including: a first substrate
including a display area and a fan-out area; a plurality of
pixels disposed in the display area; a dam disposed in the
fan-out area; and a plurality of display signal lines disposed
on the first substrate, where the plurality of display signal
lines is connected to the plurality of pixels in the display area,
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the plurality of display signal lines includes a plurality of
wiring units in the fan-out area, the dam is disposed in a
dummy area of the fan-out area between the plurality of
wiring units, and a shape of the dam is different from a shape
of the plurality of wiring units.

[0012] In an exemplary embodiment, a height of the dam
with respect to the first substrate may be greater than or equal
to a height of the plurality of wiring units with respect to the
first substrate.

[0013] In an exemplary embodiment, each of each of the
plurality of pixels may include a switching element, and the
switching element is formed by stacking a plurality of layers
on the first substrate.

[0014] In an exemplary embodiment, the dam may be
formed by the plurality of layers stacked on the first substrate.
[0015] Inan exemplary embodiment, the liquid crystal dis-
play may further include: a gate conductor disposed on the
first substrate and including a first conductor, a gate line, and
a gate electrode connected to the gate line; a gate insulating
layer disposed on the substrate and the gate conductor; a data
conductor disposed on the gate insulating layer and including
a second conductor, a data line, a drain electrode, and a source
electrode connected to the data line; and a passivation layer
disposed on the gate insulating layer and the data conductor,
where the switching element includes the gate electrode, the
drain electrode and the source electrode, and the dam includes
the first conductor, the gate insulating layer, the second con-
ductor and the passivation layer.

[0016] In an exemplary embodiment, the switching ele-
ment may further include a first semiconductor, and the first
semiconductor may be disposed on the gate insulating layer
and overlapping on the drain electrode and the source elec-
trode.

[0017] In an exemplary embodiment, the dam may further
include a semiconductor island, and the semiconductor island
may be disposed between the gate insulating layer and the
second conductor.

[0018] In an exemplary embodiment, each of the plurality
of pixels may further include a pixel electrode, and the pixel
electrode may be disposed on the passivation layer and is
electrically connected to the drain electrode.

[0019] Inan exemplary embodiment, the liquid crystal dis-
play may further include an alignment layer disposed on the
passivation layer and the pixel electrode.

[0020] In an exemplary embodiment, the plurality of dis-
play signal lines may include the gate line and the data line.
[0021] In an exemplary embodiment, t planar shape of the
dam may be a polygon, and a planar shape of the dummy area
may be substantially similar to the planar shape of the dam.
[0022] In an exemplary embodiment, the planar shape of
the dam may be trapezoidal or triangular.

[0023] In an exemplary embodiment, a side of the dam
adjacent to a boundary ofthe display area and the fan-out area
may be substantially parallel to the boundary of the display
area and the fan-out area.

[0024] Inan exemplary embodiment, the dam may include
a first dam and a second dam, and a distance between the first
dam and the second dam may be greater than a distance
between the dam and an adjacent display signal line of the
plurality of display signal lines.

[0025] Inan exemplary embodiment, the liquid crystal dis-
play may further include a second substrate disposed opposite
to the first substrate, a liquid crystal layer disposed between
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the first substrate and the second substrate, and a sealant
which bonds the first substrate and the second substrate.
[0026] Inanexemplary embodiment, the liquid crystal dis-
play may further include a common electrode disposed on the
second substrate.

[0027] In an exemplary embodiment, the sealant may
include a short bar, and the short bar may be connected to the
common electrode of the second substrate.

[0028] In an exemplary embodiment, the short bar may be
disposed in the dummy area.

[0029] In an exemplary embodiment, the dam may include
at least one dam disposed between the display area and the
short bar.

[0030] In an exemplary embodiment, the dam may be dis-
posed to surround the short bar.

[0031] Another embodiment of the present invention pro-
vides a method for manufacturing a liquid crystal display,
including: providing a plurality of pixels in a display area on
a first substrate including the display area and a fan-out area;
providing a dam in the fan-out area; and providing a plurality
of display signal lines including a plurality of gate lines and a
plurality of data lines crossing the plurality of gate lines in an
insulated manner on the first substrate, where the display
signal lines are connected to the plurality of pixels in the
display area, the plurality of display signal lines includes a
plurality of wiring units in the fan-out area, the dam is dis-
posed in a dummy area of the fan-out area between the plu-
rality of wiring units, and a shape of the dam is different from
a shape of the plurality of wiring units.

[0032] In an exemplary embodiment, the method may fur-
ther include: providing a gate conductor including a first
conductor, a gate line and a gate electrode connected to the
gate line on the first substrate; providing a gate insulating
layer on the first substrate and the gate conductor; providing
a data conductor including a second conductor, a data line, a
drain electrode and a source electrode connected to the data
line on the gate insulating layer; and providing a passivation
layer on the gate insulating layer and the data conductor,
where each of the plurality of pixels includes the gate elec-
trode, the drain electrode and the source electrode, and the
dam includes the first conductor, the gate insulating layer, the
second conductor and the passivation layer.

[0033] In an exemplary embodiment, the method may fur-
ther include providing an alignment layer in the display area
over the passivation layer.

[0034] In an exemplary embodiment, the method may fur-
ther include providing a sealant including a short bar on the
first substrate, where the short bar is disposed in the dummy
area.

[0035] In an exemplary embodiment, the method may fur-
ther include providing a common electrode on the second
substrate, bonding the first substrate and the second substrate
to each other through the sealant, and providing a liquid
crystal layer between the first substrate and the second sub-
strate.

[0036] In an exemplary embodiment, the short bar may be
connected to the common electrode by bonding the first sub-
strate and the second substrate.

[0037] According to the exemplary embodiments of the
present invention, a liquid crystal display with reduced non-
display area and a manufacturing method thereof are pro-
vided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The above and other aspects, advantages and fea-
tures of the invention will become more apparent by describ-
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ing in further detail exemplary embodiments thereof with
reference to the accompanying drawings, in which:

[0039] FIG. 1is a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the present
invention;

[0040] FIG. 2 is a partial enlarged view of the liquid crystal
display shown in FIG. 1;

[0041] FIG. 3 is a cross-sectional view taken along line
M-I and line III'-IIT" of the liquid crystal display in FIG. 2
when a display signal line of FIG. 2 is a gate line 121;
[0042] FIG. 4 is a cross-sectional view taken along line
IV-IV' and line IV'-IV" of the liquid crystal display in FIG. 2
when a display signal line of FIG. 2 is a data line;

[0043] FIG.5isatop plan view of a pixel of a liquid crystal
display;
[0044] FIG. 6 is a cross-sectional view taken along line

VI-VI of the liquid crystal display of FIG. 5;

[0045] FIGS. 7 to 18 are cross-sectional views showing an
exemplary embodiment of a method for manufacturing a
lower panel of the liquid crystal display in FIGS. 3 and 6;
[0046] FIG.19is a plan view of an exemplary embodiment
of a liquid crystal display, where no dam is provided in a
dummy area;

[0047] FIG. 20 is a plan view of an alternative exemplary
embodiment of a tiled display including a plurality of liquid
crystal displays connected to each other;

[0048] FIG. 21 is a top plan view of an alternative exem-
plary embodiment of the liquid crystal display shown in FIG.
1; and

[0049] FIG. 22 is a top plan view of another exemplary
embodiment of a liquid crystal display shown in FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0050] The invention will be described more fully herein-
after with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the invention.

[0051] Inthe drawings, the thickness of layers, films, pan-
els, areas, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element such as a
layer, film, area, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another ele-
ment, there are no intervening elements present.

[0052] 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 invention.
[0053] Spatially relative terms, such as “lower,” “under,”
“above,” “upper” and the like, may be used herein for ease of
description to describe the relationship of one element or
feature 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

2 .



US 2012/0206684 Al

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 “lower” or “under” relative to
other elements or features would then be oriented “upper” or
“above” relative to the other elements or features. Thus, the
exemplary term “under” 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.
[0054] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the 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, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0055] Embodiments of the invention are described herein
with reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing.

[0056] 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.

[0057] 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.

[0058] Hereinafter, an exemplary embodiment of a liquid
display according to the present invention will be described in
detail with reference to the accompanying drawings.

[0059] FIG. 1 is a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the present
invention, FIG. 2 is a partial enlarged view of the liquid
crystal display shown in FIG. 1, FIG. 3 is a cross-sectional
view taken along line III-III' and line III'-III" of the liquid
crystal display shown in FIG. 2 when a display signal line of
FIG. 2 is a gate line, and FIG. 4 is a cross-sectional view taken
along line IV-IV'and line IV'-IV" of the liquid crystal display
in FIG. 2 when the display signal line of FIG. 2 is a data line.
[0060] Referring to FIGS. 1 to 4, the liquid crystal display
includes a lower panel 100 and an upper panel 200 disposed
opposite to, e.g., facing, each other, a liquid crystal layer 3,
which may be provided by injecting liquid crystal between
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the lower and upper panels 100 and 200, and a sealant 310 that
bonds the lower and upper panels 100 and 200 to each other.
A switching element Q and display signal lines including a
gate line 121 and a data line 171 are disposed on the lower
panel 100. The sealant 310 includes a short bar 311 including
a conductive material. A polarizer (not shown) may be pro-
vided outside the display panels 100 and 200.

[0061] The lower panel 100 includes a display area DA for
displaying an image signal and a non-display area around the
display area DA. The non-display area includes a fan-out area
FA and a pad area PA.

[0062] Inthe pad area PA, the display signal lines 121 and
171 are connected to drivers such as a gate driver 400 and a
data driver 500, for example. The drivers supply a gate signal,
a data signal, a control signal, a common voltage and power
for driving the liquid crystal display. In an exemplary embodi-
ment, the gate driver 400 includes a plurality of gate driver
integrated circuits (“IC”s) 410 and 420, and the data driver
500 includes a plurality of data driver ICs 510, 520 and 530.
In FIG. 1, two gate driver ICs 410 and 420 and three data
driver I1Cs 510, 520 and 530 are shown for convenience of
description, but the number of the gate driver ICs 410 and 420
and the number of the data driver ICs 510, 520, and 530 are
not limited thereto.

[0063] In an exemplary embodiment, the driver may be
directly installed in the pad area PA of the lower panel 100 in
atleast one IC chip form. In an alternative exemplary embodi-
ment, the driver may be installed in a flexible printed circuit
film (not shown) attached to the pad area PA in a tape carrier
package (“TCP”) form. In an exemplary embodiment, the
driver may be installed in an additional printed circuit board
(“PCB”) (not shown) attached to the pad area PA. In an
exemplary embodiment, the driver may be integrated with the
display signal lines 121 and 171 and the switching element Q.

[0064] The pad area PA may be defined as an area of the
lower panel 100 that is exposed by not overlapping the upper
panel 200 in the top plan view, as shown in FIGS. 3 and 4. The
upper panel 200 may be smaller than the lower panel 100 by
the size of the pad area PA.

[0065] Pads 81 and 82 that electrically connect the display
signal lines 121 and 171 with the driver are disposed in the
pad area PA. The pads 81 and 82 are also referred to as
“contact assistants”.

[0066] Inthe pad area PA, the pads 81 and 82 connected to
a plurality of driver ICs, such as the gate driver ICs 410 and
420 and the data driver ICs 510, 520 and 530, are disposed
substantially close to each other, and the display signal lines
121 and 171 are also disposed substantially close to each
other.

[0067] Inan exemplary embodiment, the gap between the
display signal lines 121 and 171 provided in the display area
DA have a width that is determined based on the size of the
pixel PX. In an exemplary embodiment, a gap between the
display signal lines 121 and 171 in the display area DA is
greater than a gap between the display signal lines 121 and
171 in the pad area PA. Hence, an area in which a gap between
the display signal lines 121 and 171 is gradually increased is
provided between the pad area PA and the display area DA.
The area between the pad area PA and the display area DA
will be referred to as “fan-out” area FA.

[0068] The display signal lines 121 and 171 connected to
the plurality of driver ICs in the fan-out area FA define a
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trapezoidal wiring unit. An area in the fan-out area FA except
an area corresponding to the wiring unit will be referred to as
a dummy area D.

[0069] A dam member 111 including at least one dam 112
and 113 is disposed in the dummy area D. Also, the short bar
311 may be disposed in the dummy area D.

[0070] The dam member 111 includes the at least one dam
112 and 113 and the short bar 311 in the fan-outarea FA. Inan
exemplary embodiment, the at least one dam may include two
dams 112 and 113 between the display area DA and the short
bar 311, as shown in FIG. 2, but not being limited thereto. In
an exemplary embodiment, the number of the dams 112 and
113 between the display area DA and the bar 311, and a gap
between the dams 112 and 113 depend on the size of the
fan-out area. Accordingly, the number of dams 112 and 113
and the gap between the dams 112 and 113 may vary based on
the size of the fan-out area.

[0071] FIG. 2 shows a triangular dummy area D between
the two trapezoidal wiring units. The dams 112 and 113 in the
dummy area D have a shape different from a shape of the
display signal lines 121 and 171 of the wiring unit. A planar
shape and a width of the dams 112 and 113 are different from
aplanar shape and a width e of the display signal lines 121 and
171 of the wiring unit. The planar shape of the dams 112 and
113 may be polygonal. When the planar shape of the dams
112 and 113 is polygonal, a side adjacent to the boundary of
the display area DA may be provided parallel to the boundary
ofthe display area DA in the polygon. The planar shape of the
dams 112 and 113 may be substantially the same as or similar
to the planar shape of the dummy area D. The planar shape of
dams 112 and 113 may be trapezoidal, and the planar shape of
the dam 112 adjacent to the display area DA may be substan-
tially triangular.

[0072] A gap d1 between the dams 112 and 113 may greater
than a gap d2 between the dams 112 and 113, and the display
signal lines 121 and 171 adjacent to the dams 112 and 113.
[0073] Referring back to FIG. 1, in addition to the dummy
area D between the two adjacent wiring units, the dummy
area D also includes an area A between a wiring unit con-
nected to the gate driver IC 410 and the data driver IC 510, an
area B below a wiring unit connected to the gate driver IC 420,
and an area C of the wiring unit connected to the data driver
1C530. In an exemplary embodiment, the dam may be formed
in the areas A, B and C of FIG. 1.

[0074] In an exemplary embodiment, the display signal
lines 121 and 171, and additional signal wires for transmitting
a control signal, a common voltage, and power may be dis-
posed on the lower panel 100. The additional signal wires in
addition to the display signal lines 121 and 171 may collec-
tively define the wiring unit in the areas A, B and C in the
fan-out area FA. In such an embodiment, no dam may be
provided in the areas A, B and C.

[0075] Referring to FIGS. 1 to 4, a non-display area in
connection with the structures of the dams 112 and 113 will
now be described with primary reference to FIGS. 3 and 4.
FIG. 3 shows a cross-sectional view when a display signal
line of FIG. 2 is a gate line 121, and FIG. 4 shows a cross-
sectional view when a display signal line of FIG. 2 is a data
line 171.

[0076] An exemplary embodiment of the lower panel 100
will now be described.

[0077] Gate conductors 121 and 128 are disposed, e.g.,
formed, on an insulation substrate 110 made of transparent
glass or plastic. The gate conductors 121 and 128 include a
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gate line 121 and a first conductor 128. The gate line 121
includes an end part 129 with an expended width, through
which the gate line 121 may be connected to another layer or
the gate driver 400. In the display area DA, the gate line 121
is generally extended in a horizontal direction. The end part
129 of'the gate line 121 is formed in the pad area PA. The first
conductor 128 is formed in the dummy area D of the fan-out
area FA.

[0078] The gate conductors 121 and 128 are made of metal
with low resistance including metals of aluminum (Al) such
as aluminum or an aluminum alloy, metals of silver (Ag) such
as silver or a silver alloy, and metals of copper (Cu) such as
copper or a copper alloy.

[0079] A gate insulating layer 140 is disposed on the gate
conductors 121 and 128. The gate insulating layer 140 is
made of an organic insulator or an inorganic insulator.
[0080] A semiconductor including a semiconductor stripe
151 and a semiconductor island 158 made of hydrogenated
amorphous silicon (“a-Si”) or polysilicon is disposed on the
gate insulating layer 140. A semiconductor island 158 is
disposed on the first conductor 128 in the dummy area D.
[0081] Anohmniic contactstripe 161 is disposed on the semi-
conductor stripe 151, and an ohmic contact island 168 is
disposed on the semiconductor island 158. The ohmic con-
tacts 161 and 168 are made of a material such as n+ hydro-
genated a-Si, to which the n-type impurity is doped in a high
concentration, or a silicide.

[0082] A data conductor including a data line 171 and a
second conductor 178 is disposed on the ohmiic contacts 161
and 168.

[0083] The data line 171 includes an end part 179 with an
expanded width, through which the data line may be con-
nected to another layer or the data driver 500. In the display
area DA, the data line 171 extends in a direction crossing the
gate line 121. In an exemplary embodiment, the data line 171
may extend in a vertical direction. The end part 179 of the data
line 171 is disposed in the pad area PA. The second conductor
178 is disposed on the ohniic contact island 168 in the dummy
area D.

[0084] Thedataconductors 171 and 178 are made of refrac-
tory metals such as molybdenum, chromium, tantalum, and
titanium, or the alloys thereof, and may have a multilayered
structure including a refractory metal layer (not shown) and a
low-resistance conductive layer (not shown). In an exemplary
embodiment, the data conductors 171 and 178 may be made
of a material substantially identical to a material included in
the gate conductors 121 and 128.

[0085] A passivation layer 180 is disposed on the data con-
ductors 171 and 178 and the gate insulating layer 140. In the
pad area PA, a contact hole 182 for revealing the end part 179
of the data line 171 is disposed in the passivation layer 180.
Also, in the pad area PA, a contact hole 181 which exposes the
end part 129 of the gate line 121 is disposed in the passivation
layer 180 and the gate insulating layer 140.

[0086] The first conductor 128, the gate insulating layer
140, the semiconductor island 158, the ohniic contact island
168, the second conductor 178 and the passivation layer 180
disposed in the dummy area D collectively define the dams
112 and 113. The dams 112 and 113 are electrically insulated
from other areas such as the wiring unit and other members.
As shown in FIGS. 3 and 4 , the gate insulating layer 140 and
the passivation layer 180 also disposed between the dam 112
and the dam 113 and between the dams 112 and 113 and the
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adjacent wiring unit. The gate insulating layer 140 and the
passivation layer 180 therebetween may be omitted to expose
a portion of the substrate 110.

[0087] FIGS. 3 and 4 show structures of an exemplary
embodiment of the dams 112 and 113. The dams 112 and 113
may be defined by a plurality of layers that are stacked on the
substrate 110 to form the display signal lines 121 and 171 and
the switching element Q of the display area DA. The dams
112 and 113 may be defined by at least a portion of a plurality
of layers forming the switching element Q. In such an
embodiment, a height of the dams 112 and 113 with respect to
the substrate 110 may be greater than or equal to a height of
the neighboring wiring unit disposed adjacent to the dams
112 and 113 with respect to the substrate 100.

[0088] A plurality of pads 81 and 82 are disposed on the
passivation layer 180. The pads 81 and 82 are made of a
transparent conductor such as indium tin oxide (“ITO”) or
indium zinc oxide (“IZ0”).

[0089] Thepads 81 and 82 are connected to the end part 129
of the gate line 121 and the end part 179 of the data line 171,
respectively, through the contact holes 181 and 182. The pads
81 and 82 provide adhesiveness between the end part 129 of
the gate line 121 and external devices such as the drivers 400,
or between the end part 179 of the data line 171 and external
devices such as the drivers 500.

[0090] Analignment layer 11 is disposed on the passivation
layer 180. The alignment layer 11 may be a vertical alignment
layer.

[0091] In an exemplary embodiment, the alignment layer
11 to be disposed in the display area DA may be spread
outside the display area DA during a manufacturing process.
The dams 112 and 113 in the dummy area D form a step in the
dummy area D, and the alignment layer 11 is effectively
prevented from being spread because of the step. In such an
embodiment, spreading of the alignment layer 11 outside the
display area DA is substantially reduced, or effectively pre-
vented by the dams 112 and 113.

[0092] The dam 112 adjacent to the display area DA effec-
tively prevents the alignment layer 11 from being spread
outside the display area DA during the manufacturing process
thereof. The gap between the two dams 112 and 113 has a low
step to further prevent the alignment layer 11 from spreading.
[0093] The planar shape of the dams 112 and 113 include a
side adjacent to and substantially parallel to a boundary of the
display area DA. The side parallel to the boundary of the
display area DA is substantially vertical with respect to the
progressing direction of the alignment layer 11, thereby inter-
rupting the flow of the alignment layer 11.

[0094] Also, the gap d1 between the dams 112 and 113 may
be wider than the gap d2 between the dams 112 and 113, and
adjacent display signal lines 121 and 171. Accordingly, the
alignment layer 11 is gathered between the dams 112 and 113,
and thereby effectively preventing the alignment layer 11
from progressing between the dams 112 and 113, and the
adjacent display signal lines 121 and 171.

[0095] The upper panel 200 will now be described.

[0096] Regarding the upper panel 200, a plurality of light
blocking members 220 referred to as a black matrix and a
plurality of color filters 230 disposed apart from each other
with a predetermined interval are disposed on an insulation
substrate 210, and an overcoat 250 is disposed on the light
blocking members 220 and the color filters 230. The light
blocking members 220 may be further disposed on the lower
panel 100.
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[0097] A common electrode 270 made of a transparent
conductor or metal such as ITO or IZO is disposed on the
overcoat 250, and an alignment layer 21 is disposed on the
common electrode 270. The alignment layer 21 may be a
vertical alignment layer.

[0098] The lower panel 100 and the upper panel 200 are
bonded by a sealant 310. The sealant 310 is disposed on one
of the lower panel 100 and the upper panel 200, and a liquid
crystal layer 3 is disposed in a space corresponding to the
sealant 310.

[0099] The liquid crystal layer 3 between the lower panel
100 and the upper panel 200 includes liquid crystal molecules
having dielectric anisotropy. The liquid crystal molecules are
aligned such that longitudinal axes thereof may be arranged
vertically respect to the surfaces of the display panels 100 and
200 when no electric field is generated in the liquid crystal
layer 3.

[0100] A short bar 311 included in the sealant 310 is not
connected to a driver (not shown) on the lower panel 100, but
connected to the common electrode 270 of the upper panel
200. The short bar 311 transmits the common voltage to the
common electrode 270.

[0101] When the alignment layers 11 and 21 overlap the
short bar 311, the lower panel 100 and the upper panel 200
may be short-circuited or resistance of the short bar 311 may
be increased. Regarding the lower panel 100, spreading of the
alignment layer 11 during the manufacturing process thereof
is effectively prevented by the dams 112 and 113 in the
dummy area D such that overlapping of the alignment layer
11 and the short bar 311 is effectively prevented.

[0102] The upper panel 200 is substantially planar, and the
spreading degree of the alignment layer 21 outside the display
area DA may be thereby effectively controlled.

[0103] FIG. 1 shows an exemplary embodiment of the lig-
uid crystal display, in which a fan-out area FA and a pad area
PA are disposed in a left side portion of the non-display area
and an upper portion of the non-display area of the liquid
crystal display, but not being limited thereto. In an alternative
exemplary embodiment, the fan-out area FA and the pad area
PA may be disposed in a right side portion of the non-display
area and a lower portion of the non-display area of the liquid
crystal display.

[0104] The display area DA may be increased and the non-
display area may be decreased to realize a large-size display.
However, when the fan-out area FA and the pad area PA are
disposed in the right side portion and the upper portion of the
non-display area, as shown in FIG. 1, widths w1 and w2 of the
left side portion of the non-display area and the upper portion
of the non-display area become greater than widths w3 and
w4 of the right side portion of the non-display area and the
lower portion of the non-display area.

[0105] When spreading of the alignment layer 11 is sub-
stantially reduced by the dams 112 and 113 in the dummy area
D of the fan-out area FA, the widths w1 and w2 of the left side
portion and the upper portion of the non-display area may be
substantially reduced and the non-display area of the liquid
crystal display is thereby substantially reduced.

[0106] A display area DA will now be described.

[0107] The display area DA corresponds to an area, in
which a plurality of pixels PXs arranged in a matrix form is
disposed, and the display area DA is also referred to as a pixel
area. In an exemplary embodiment, each of the pixels PXs
includes a switching element Q, e.g., a thin film transistor
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(“TFT”), a liquid crystal capacitor Clc, and a storage capaci-
tor Cst. In an alternative exemplary embodiment, the storage
capacitor Cst may be omitted.

[0108] The switching element Q provided on the lower
panel 100 has three terminal elements including a control
terminal and an input terminal connected to the gate line 121
and the data line 171, respectively, and an output terminal
connected to the liquid crystal capacitor Clc and the storage
capacitor Cst. The gate line 121 transmits a gate signal for
turning on/off the switching element Q, and the data line 171
transmits a data signal corresponding to an image signal.
[0109] Theliquid crystal capacitor Clc is defined by a pixel
electrode (not shown) of the lower panel 100 and a common
electrode 270 of the upper panel 200 as two terminals thereof
with the liquid crystal layer 3 between the pixel electrode and
the common electrode 270 that functions as a dielectric mate-
rial. The pixel electrode is connected to the switching element
Q, and the common electrode 270 is disposed on the surface
ofthe upper panel 200 and receives the common voltage. The
common electrode 270 is connected to the short bar 311. The
common electrode receives the common voltage through the
short bar 311.

[0110] The storage capacitor Cstis formed by an additional
signal line (not shown), provided on the lower panel 100 and
overlapping the pixel electrode, and a predetermined voltage
such as the common voltage is applied to the additional signal
line. Further, the storage capacitor Cst may be formed by the
pixel electrode overlapping the previous gate line 121 with
the insulator as a medium.

[0111] A pixel PX in the display area DA will now be
described in detail with reference to FIGS. 5 and 6.

[0112] FIG. 5is a top plan view of an exemplary embodi-
ment of a pixel of a liquid crystal display, and FIG. 6 is a
cross-sectional view taken along line VI-VI of the liquid
crystal display of FIG. 5. The elements in FIG. 5 have been
labeled with the same reference characters used to describe
the same or like elements in FIGS. 3 and 4, and any repetitive
detailed description thereof will hereinafter be omitted or
simplified.

[0113] Referringto FIGS. 5 and 6, the liquid crystal display
includes a lower panel 100 and an upper panel 200 disposed
opposite to, e.g., facing, each other, and a liquid crystal layer
3 provided by injecting liquid crystal between the lower and
upper panels 100 and 200.

[0114] The lower panel 100 will now be described.

[0115] A gate conductor including a gate line 121 is dis-
posed on the insulation substrate 110 made of transparent
glass or plastic. The gate line 121 includes a gate electrode
124 protruding upwardly and an end part 129 with an
expanded width, through which the gate line is connected to
another layer or the gate driver 400. The gate line 121 is
extended substantially in the horizontal direction.

[0116] The gate conductor 121 is made of metal with low
resistance including metals of aluminum (Al) such as alumi-
num or an aluminum alloy, metals of silver (Ag) such as silver
or a silver alloy, and metals of copper (Cu) such as copper or
a copper alloy.

[0117] A gate insulating layer 140 is disposed on the gate
conductor 121. The gate insulating layer 140 is made of an
organic insulator or an inorganic insulator.

[0118] A semiconductor including a plurality of semicon-
ductor stripes 151 made of hydrogenated amorphous silicon
or polysilicon is disposed on the gate insulating layer 140.
The semiconductor stripes 151 are disposed substantially in
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the vertical direction, and the semiconductor stripe 151
includes a first semiconductor 154 extending towards the gate
electrode 124.

[0119] A plurality of ohmiic contact stripes 161 is disposed
on the semiconductor stripes 151, and a pair of ohmic con-
tacts 163 and 165 is disposed on the first semiconductor 154.
The pair of ohniic contacts 163 is connected to the ohniic
contact stripes 161.

[0120] The pair of ohmiic contacts 163 and 165 is disposed
opposite to each other with respect to the gate electrode 124.
The ohmic contacts, e.g., the ohmic contact stripes and the
pair of ohmic contacts 161, 163 and 165, are made of a
material such as n+hydrogenated a-Si, to which the n-type
impurity is doped in a high concentration, or a silicide.

[0121] Data conductors including a data line 171 and a
drain electrode 175 are disposed on the ohmiic contacts 161,
163 and 165.

[0122] The data line 171 transmits the data signal and
extends substantially in the vertical direction and crossing the
gate line 121. The data line 171 includes a source electrode
173 extending towards the gate electrode 124 and an end part
179 with an expanded width, through which the data line 171
is connected to another layer or the data driver 500. The drain
electrode 175 is disposed at the top part of the gate electrode
124 with a predetermined gap from the source electrode 173.

[0123] The data conductors 171 and 175 are made of a
refractory metal such as molybdenum, chromium, tantalum,
and titanium, or their alloys, and may have a multilayered
structure including a refractory metal layer (not shown) and a
low-resistance conductive layer (not shown). In an exemplary
embodiment, the data conductors 171 and 175 may be made
of'a material substantially the same as the material of the gate
conductor 121.

[0124] The gate electrode 124, the first semiconductor 154,
the source electrode 173 and the drain electrode 175 collec-
tively define a thin film transistor with three terminal ele-
ments. A channel of the thin film transistor is disposed at the
first semiconductor 154 between the source electrode 173 and
the drain electrode 175.

[0125] The semiconductor stripe 151 including the first
semiconductor 154 has a planar shape substantially the same
as shapes of the data conductors 171 and 175, and the ohniic
contacts 161 and 165, except at the channel area between the
source electrode 173 and the drain electrode 175. That is, the
semiconductor stripe 151 including an exposed part of the
first semiconductor 154 that is not covered by the data con-
ductors 171 and 175, e.g., a part between the source electrode
173 and the drain electrode 175.

[0126] A passivation layer 180 is disposed on the data con-
ductors 171 and 175 and the exposed first semiconductor 154.
A contact hole 185 that exposes the drain electrode 175 and a
contact hole 182 that exposes the end part 179 of the data line
171 are formed in the passivation layer 180. A contact hole
181 that exposes the end part 129 of the gate line 121 is
formed in the passivation layer 180 and the gate insulating
layer 140.

[0127] A pixel electrode 191 and a plurality of pads 81 and
82 are disposed on the passivation layer 180. The pixel elec-
trode 191 and the pads 81 and 82 are made of a transparent
conductor such as ITO or IZO.

[0128] The pixel electrode 191 is substantially quadrangu-
lar and is connected to the drain electrode 175 through the
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contact hole 185. When the thin film transistor is turned on,
the pixel electrode 191 receives a data signal from the drain
electrode 175.

[0129] Thepads 81 and 82 are connected to the end part 129
of the gate line 121 and the end part 179 of the data line 171
through the contact holes 181 and 182. The pads 81 and 82
provide adhesiveness between the end part 129 of the gate line
121 and drivers 400 of FIG. 1, or between the end part 179 of
the data line 171 and drivers 500 of FIG. 1.

[0130] Analignment layer 11 is disposed on the pixel elec-
trode 191 and the passivation layer 180. The alignment layer
11 may be a vertical alignment layer.

[0131] The upper panel 200 will now be described.

[0132] Regarding the upper panel 200, a light blocking
member 220 referred to as a black matrix and a color filter 230
disposed apart from each other with a predetermined interval
are disposed on an insulation substrate 210, and an overcoat
250 is disposed on the light blocking member 220 and the
color filter 230. The light blocking member 220 may be
disposed further on the lower panel 100.

[0133] A common electrode 270 made of a transparent
conductor or metal such as ITO or I1ZO is formed on the
overcoat 250, and an alignment layer 21 is disposed on the
common electrode 270. The alignment layer 21 may be a
vertical alignment layer.

[0134] The liquid crystal layer 3 provided between the
lower panel 100 and the upper panel 200 includes liquid
crystal molecules having dielectric anisotropy. The liquid
crystal molecules are aligned such that longitudinal axes
thereof may be disposed substantially vertically with respect
to the surfaces of the display panels 100 and 200 when no
electric field is generated in the liquid crystal layer 3.

[0135] The pixel electrode 191, to which the data signal is
applied, generates an electric field together with the common
electrode 270 of the upper panel 200 to determine the direc-
tion of the liquid crystal molecules of the liquid crystal layer
3 between the electrodes 191 and 270. A change of polariza-
tion of the light applied to the liquid crystal layer 3 depends on
the slanted degree of the liquid crystal molecules, and the
change of polarization is indicated as a change of transmit-
tance by the polarizer, by which the liquid crystal display
displays the image.

[0136] FIGS. 7 to 18 are cross sectional view showing an
exemplary embodiment of a method for manufacturing a
lower panel of a liquid crystal display of FIGS. 3 and 6.
[0137] Referring to FIGS. 7 and 8, a gate conductive layer
(not shown) is stacked with a low-resistance metal such as an
aluminum group metal, a silver group metal, and a copper
group metal on the insulation substrate 110 made of transpar-
ent glass, and the gate conductive layer is photo-etched to
form gate conductors 121 and 128 including a plurality of
gate lines 121, a plurality of gate electrodes 124 protruded
from the gate lines 121, an end part 129 with a width greater
than a width of the gate line 121, and a plurality of first
conductors 128.

[0138] The gate conductive layer is provided on the insu-
lation substrate 110 using sputtering, electroplating, electro-
less plating, inkjet printing, or gravure printing, for example.
[0139] Referring to FIGS. 9 to 12, a gate insulating layer
140 including an organic insulator or inorganic insulator is
provided on the gate conductors 121 and 128.

[0140] A semiconductor layer (not shown) and an impu-
rity-doped semiconductor layer (not shown) are sequentially
stacked on the gate conductors 121 and 128 and the gate
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insulating layer 140 using chemical vapor deposition, for
example. A data conductive layer (not shown) may be pro-
vided using sputtering and is photo-etched to form data con-
ductors 171, 175 and 178.

[0141] A semiconductor island 158, an ohmic contact
island 168 and a second conductor 178 are provided on the
first conductor 128. A semiconductor stripe 151, an ohniic
contact stripe 161 and a data line 171 are provided to cross the
gate line 121. Also, a thin film transistor is formed by provid-
ing a first semiconductor 154, a pair of ohmic contacts 163
and 165, a source electrode 173 and a drain electrode 175 on
the gate electrode 124. A first semiconductor 154 is provided
to be exposed between the source electrode 173 and the drain
electrode 175.

[0142] Referring to FIGS. 13 and 14, a plurality of contact
holes 181 and 185 is formed in a passivation layer 180 by
providing, e.g., coating or stacking, an organic insulating
material or an inorganic insulating material on the data con-
ductors 171, 175 and 178, the exposed first semiconductor
154 and the gate insulating layer 140, and then etching the
provided organic or inorganic insulating material. In such an
embodiment, the gate insulating layer 140 is also etched to
form a contact hole 181 that exposes the end part 129 of the
gate line 121.

[0143] The first conductor 128, the gate insulating layer
140, the semiconductor island 158, the ohniic contact island
168, the second conductor 178 and the passivation layer 180
collectively form the dams 112 and 113. The dams 112 and
113 are formed by a plurality oflayers provided, e.g., stacked,
on the substrate 110 to form the display signal lines 121 and
171 and the thin film transistor. In an exemplary embodiment,
a mask and an additional process may be performed to form
the dams 112 and 113.

[0144] Referringto FIGS.15and 16,an 170 or ITO layeris
provided, on the passivation layer 180 to form a plurality of
pixel electrodes 191 and pads 81. In an exemplary embodi-
ment, the IZO or ITO layer may be deposited and patterned on
the passivation layer 180 through sputtering.

[0145] Referring to FIGS. 17 and 18, a polymer material
such as a polyimide may be provided, e.g., deposited, on the
passivation layer 180 to form an alignment layer 11.

[0146] The dam 112 controls spreading of the alignment
layer 11 not to be substantially outside the display area (DA of
FIG.1).

[0147] FIG.19is a plan view of an exemplary embodiment
of a liquid crystal display, where no dam is provided in a
dummy area.

[0148] Referring to FIG. 19, the alignment layer in the
dummy area is spread wider than the alignment layer spread
in the wiring unit is. The triangular dummy area between the
wiring units has no steps, unlike the wiring unit having steps.
In such an embodiment, the height of the dummy area with
respect to the substrate is greater than the height of the wiring
unit with respect to the substrate such that the alignment layer
in the dummy area is spread wider than the alignment layer in
the wiring unit. Accordingly, the non-display area of the
liquid crystal display is substantially expanded.

[0149] FIG. 20 is a plan view of an exemplary embodiment
of a tiled display, including a plurality of liquid crystal dis-
plays connected to each other.

[0150] Referring to FIG. 20, the tiled display includes four
liquid crystal displays arranged in a 2x2 matrix form. Each of
the four liquid crystal displays may an exemplary embodi-
ment of the liquid crystal displays set forth herein. In one
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exemplary embodiment, for example, the four liquid crystal
displays may be the exemplary embodiment of the liquid
crystal displays shown in FIG. 1. A large-size tiled display
may be realized using relatively small liquid crystal displays.

[0151] In an exemplary embodiment, widths w5 and w6 of
a bezel provided between the liquid crystal displays of the
tiled display may be substantially reduced to acquire a natural
screen connection between the liquid crystal displays. In an
exemplary embodiment, widths w1 to w4 of the non-display
area of each of the four liquid crystal displays are reduced to
reduce the widths w5 and w6 of the bezel of the tiled display.

[0152] Inanexemplary embodiment, a driver of each of the
four liquid crystal displays may be disposed in the left side
portion of the non-display area and the upper portion of
non-display area of the liquid crystal display, as shown in
FIG. 1, and a driver may not be provided in the right side
portion of the non-display area and the lower portion of the
non-display area. The width w1 of the left non-display area
and the width w2 of the top non-display area of each liquid
crystal display may be substantially reduced by forming a
dam in the dummy area of each liquid crystal display.

[0153] In one exemplary embodiment, for example, the
widths w5 and w6 of the bezel may be less than about 5.8
millimeters (mm). In such an embodiment, the width w3 of
the right side portion of the non-display area of a first liquid
crystal display (Number 1) may be less than about 1.9 mm,
and the width w1 of the left side portion of the non-display
area of a second liquid crystal display (Number 2) may be less
than about 3.8 mm. Further, the width w4 of the lower portion
of the non-display area of the second liquid crystal display
(Number 2) may be less than about 1.9 mm, and the width w2
of the upper portion of non-display area of a fourth liquid
crystal display (Number 4) may be less than about 3.8 mm.

[0154] FIG. 21 is a top plan view of an alternative exem-
plary embodiment of a liquid crystal display. The elements in
FIG. 21 have been labeled with the same reference characters
used to describe the same or like elements in FIG. 2, and any
repetitive detailed description thereof will hereinafter be
omitted or simplified. FIG. 21 is substantially the same as
FIG. 2 except the shape of a dam 114. The above-described
contents on the cross-section of the dam are applicable to the
cross-section of the dam 114 of FIG. 21.

[0155] Referring to FIG. 21, a plurality of dams 114 is
disposed in the dummy area D. The dams 114 of the dummy
area D have a shape different from a shape of a portion of the
display signal lines 121 and 171 of the wiring unit. The planar
shape of the dams 114 is different from the planar shapes of
the display signal lines 121 and 171 of the wiring unit.

[0156] The planar shapes of the dams 114 are circular or
oval. The dams 114 in the dummy area D are disposed sub-
stantially close to each other.

[0157] The dams 114 generate steps in the dummy area D,
and spreading of the alignment layer 11 is prevented by the
steps. Also, the dams 114 in the dummy area D interrupt
progressing of the alignment layer 11 toward a portion
between the dams 114. Therefore, the non-display area of the
liquid crystal display is substantially reduced.

[0158] FIG. 22 is a top plan view of another exemplary
embodiment of a liquid crystal display. The elements in FIG.
22 have been labeled with the same reference characters used
above to describe the same or like elements in FIG. 2. FIG. 22
is substantially the same as the FIG. 2 except the shape of a

Aug. 16,2012

dam 115. The contents on the cross-sections of the dams
described above are applicable to the cross-section of the dam
115 of FIG. 22.

[0159] Referring to FIG. 22, the dam 115 is disposed in the
dummy area D. The dam 115 has a shape different from the
shape of the display signal lines 121 and 171 of the wiring
unit. The planar shape and width of the dam 115 may be
different from the planar shapes and widths of the display
signal lines 121 and 171 of the wiring unit. In the dummy area
D, the dam 115 is disposed around the short bar 311. In the
dam 115, a part adjacent to the boundary of the display area
DA may be substantially parallel to the boundary of the dis-
play area DA. In such an embodiment, the dam 115 is not
disposed between the short bar 311 and the boundary of the
pad area PA adjacent to the short bar 311. In an exemplary
embodiment, the dam 115 may have a U-like shape, as shown
in FIG. 22, but not being limited thereto. In an alternative
exemplary embodiment, the dam 115 may have various
shapes to surround at least a portion of the short bar 311.
[0160] The dam 115 of the dummy area D forms a step in
the dummy area D, and effectively prevents the alignment
layer 11 from spreading over the dam 115 by the step. In such
an embodiment, spreading of the alignment layer 11 outside
the display area DA is controlled by the dam 115. Also, the
dam 115 effectively prevents the alignment layer 11 from
covering the short bar 311. Therefore, the non-display area of
the liquid crystal display is substantially reduced.

[0161] According to the exemplary embodiments set forth
herein, the non-display area of a liquid crystal display is
substantially reduced by providing the dam in the dummy
area, and a manufacturing method thereof are provided.
[0162] The dam forms the steps in the dummy area, and
spreading of the alignment layer is prevented by the steps.
That is, spreading of the alignment layer outside the display
area is substantially reduced by the dam. Further, spreading of
the alignment layer is controlled by the dam, thereby prevent-
ing the alignment layer from covering the short bar. There-
fore, the non-display area of the liquid crystal display is
substantially reduced.

[0163] In exemplary embodiment, the dam may be pro-
vided without a mask and an additional process since the dam
is provided using a plurality of layers provided on the sub-
strate to provide the display signal line and the thin film
transistor.

[0164] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate including a display area and a fan-out area;

a plurality of pixels disposed in the display area;

a dam disposed in the fan-out area; and

a plurality of display signal lines disposed on the first
substrate,

wherein the plurality of display signal lines is connected to
the plurality of pixels in the display area,
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wherein the plurality of display signal lines includes a
plurality of wiring units in the fan-out area,

wherein the dam is disposed in a dummy area of the fan-out
area between the plurality of wiring units, and

wherein a shape of the dam is different from a shape of the
plurality of wiring units.

2. The liquid crystal display of claim 1, wherein

a height of the dam with respect to the first substrate is
greater than or equal to a height of the plurality of wiring
units with respect to the first substrate.

3. The liquid crystal display of claim 1, wherein

each of the plurality of pixels include a switching element,
and

the switching element is formed by stacking a plurality of
layers on the first substrate.

4. The liquid crystal display of claim 3, wherein

the dam is formed by the plurality of layers stacked on the
first substrate.

5. The liquid crystal display of claim 4, further comprising:

a gate conductor disposed on the first substrate and includ-
ing a first conductor, a gate line and a gate electrode
connected to the gate line;

a gate insulating layer disposed on the gate conductor on
the first substrate;

a data conductor disposed on the gate insulating layer and
including a second conductor, a data line, a drain elec-
trode and a source electrode connected to the data line;
and

a passivation layer disposed on the gate insulating layer
and the data conductor,

wherein the switching element includes the gate electrode,
the drain electrode and the source electrode, and

wherein the dam includes the first conductor, the gate insu-
lating layer, the second conductor and the passivation
layer.

6. The liquid crystal display of claim 5, wherein

the switching element further includes a first semiconduc-
tor, and

the first semiconductor is disposed on the gate insulating
layer and overlapping the drain electrode and the source
electrode.

7. The liquid crystal display of claim 6, wherein

the dam further includes a semiconductor island, and

the semiconductor island is disposed between the gate
insulating layer and the second conductor.

8. The liquid crystal display of claim 7, wherein

each of the plurality of pixels further include a pixel elec-
trode, and

the pixel electrode is disposed on the passivation layer and
electrically connected to the drain electrode.

9. The liquid crystal display of claim 8, further comprising:

an alignment layer disposed on the passivation layer and
the pixel electrode.

10. The liquid crystal display of claim 9, wherein

the plurality of display signal lines includes the gate line
and the data line.

11. The liquid crystal display of claim 1, wherein

a planar shape of the dam is a polygon, and

aplanar shape of the dummy area is substantially similar to
the planar shape of the dam.

12. The liquid crystal display of claim 11, wherein

the planar shape of the dam is trapezoidal or triangular.
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13. The liquid crystal display of claim 11, wherein

a side of the dam adjacent to a boundary of'the display area
and the fan-out area is substantially parallel to the
boundary of the display area and the fan-out area.

14. The liquid crystal display of claim 13, wherein

the dam includes a first dam and a second dam, and

a distance between the first dam and the second dam is
greater than a distance between the dam and an adjacent
display signal line of the plurality of display signal lines.

15. The liquid crystal display of claim 1, further compris-

ing:

a second substrate disposed opposite to the first substrate;

a liquid crystal layer disposed between the first substrate
and the second substrate; and

a sealant which bonds the first substrate and the second
substrate to each other.

16. The liquid crystal display of claim 15, further compris-

ing:

a common electrode disposed on the second substrate.

17. The liquid crystal display of claim 16, wherein

the sealant includes a short bar, and

the short bar is connected to the common electrode on the
second substrate.

18. The liquid crystal display of claim 17, wherein

the short bar is disposed in the dummy area.

19. The liquid crystal display of claim 18, wherein

the dam includes at least one dam disposed between the
display area and the short bar.

20. The liquid crystal display of claim 18, wherein

the dam is disposed surrounding at least a portion of the
short bar.

21. A method for manufacturing a liquid crystal display, the

method comprising:

providing a plurality of pixels in a display area on a first
substrate including the display area and a fan-out area;

providing a dam in the fan-out area; and

providing a plurality of display signal lines including a
plurality of gate lines and a plurality of data lines cross-
ing the plurality of gate lines in an insulated manner on
the first substrate,

wherein the plurality of display signal lines are connected
to the plurality of pixels in the display area,

wherein the plurality of display signal lines includes a
plurality of wiring units in the fan-out area,

wherein the dam is disposed in adummy area of the fan-out
area between the plurality of wiring units, and

wherein a shape of the dam is different from a shape of the
plurality of wiring units.

22. The method of claim 21, further including:

providing a gate conductor including a first conductor, a
gate line and a gate electrode connected to the gate line
on the first substrate;

providing a gate insulating layer on the first substrate and
the gate conductor;

providing a data conductor including a second conductor, a
data line, a drain electrode, and a source electrode con-
nected to the data line on the gate insulating layer; and

providing a passivation layer on the gate insulating layer
and the data conductor,

wherein each of the plurality of pixels includes the gate
electrode, the drain electrode and the source electrode,
and

wherein the dam includes the first conductor, the gate insu-
lating layer, the second conductor and the passivation
layer.
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23. The method of claim 22, further comprising

providing an alignment layer in the display area over the
passivation layer.

24. The method of claim 23, further comprising

providing a sealant including a short bar on the first sub-
strate, wherein the short bar is disposed in the dummy
area.

25. The method of claim 24, further comprising:

providing a common electrode on the second substrate;
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bonding the first substrate and the second substrate to each
other through the sealant; and

providing a liquid crystal layer between the first substrate
and the second substrate.

26. The method of claim 25, wherein

the short bar is connected to the common electrode by the
bonding the first substrate and the second substrate.

s * * #* ok
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