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LIQUID CRYSTAL DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2011-0006455, filed on
Jan. 21, 2011, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

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

[0004] 2. Discussion of the Background

[0005] Liquid crystal display devices use the optical aniso-
tropic characteristics of liquid crystals to display an image. In
such a liquid crystal display device, light is radiated on liquid
crystals that have polarization properties. When an electric
field is applied thereto, the amount of transmitted light is
controlled by controlling the orientations of liquid crystals
using the electric field. Thus, an image may be displayed
using this principle.

[0006] Theliquid crystal display device includes a thin film
transistor substrate, on which a thin film transistor and a pixel
electrode are provided, a color filter substrate, on which a
color filter and a common electrode are provided, and a liquid
crystal layer that is disposed between the thin film transistor
substrate and the color filter substrate.

SUMMARY OF THE INVENTION

[0007] The present disclosure provides a liquid crystal dis-
play device having a structure that prevents the separation of
upper and lower substrates, to reduce defects in the applica-
tion of a black matrix, and a method of manufacturing the
same.

[0008] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0009] Embodiments of the inventive concept provide lig-
uid crystal display devices including: first and second sub-
strates facing each other, the first and second substrates
including a display area for displaying an image and a non-
display area surrounding the display area; a first black matrix
disposed in the non-display area of the first substrate; a first
insulation layer disposed on the second substrate; first and
second alignment layers disposed on at least one of the first
black matrix and the first insulation layer, the first and second
alignment layers extending from the display area toward the
non-display area; and a seal pattern disposed on the first
insulation layer of the non-display area, the seal pattern being
spaced apart from at least one of the first and second align-
ment layers and bonding the first substrate to the second
substrate so that the first black matrix faces the first insulation
layer.

[0010] In other embodiments of the inventive concept,
methods of manufacturing a liquid crystal display device
include: preparing a second substrate including a thin film
transistor formed in a display area, a first insulation layer
formed on the thin film transistor, and a pixel electrode
formed on the first insulation layer and connected to a drain

Jul. 26,2012

electrode of the thin film transistor; forming a second photo-
resist pattern on the first insulation layer in a non-display area
surrounding the display area; forming a second alignment
layer on the second photoresist pattern, the pixel electrode,
and the first insulation layer; removing the second photoresist
pattern and the second alignment layer formed on a top sur-
face and sidewall of the second photoresist pattern through a
lift-off process; and forming a seal pattern spaced apart from
the second alignment layer remaining on the first insulation
layer.

[0011] Ttisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0013] FIG. 1is a sectional view of a liquid crystal display
device according to an embodiment of the inventive concept.
[0014] FIGS. 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 21, 2], 2K,
21, 2M, and 2N are sectional views illustrating a method of
manufacturing a liquid crystal display device according to an
embodiment of the inventive concept.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0015] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
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 is thorough,
and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity. Like ref-
erence numerals in the drawings denote like elements.
[0016] It will be understood that when an element or layer
is referred to as being “on” or “connected to” another element
or layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on” or “directly connected to” another element or
layer, there are no intervening elements or layers present.
Also, in the figures, the dimensions of layers and regions are
exaggerated for clarity of illustration. Also, though terms like
a first, a second, and a third are used to describe various
regions and layers in various embodiments of the present
invention, the regions and the layers are not limited to these
terms. These terms are used only to discriminate one region or
layer from another region or layer. An embodiment described
and exemplified herein includes a complementary embodi-
ment thereof. Like reference numerals refer to like elements
throughout.

[0017] FIG. 1 is a sectional view of a liquid crystal display
device 100, according to an embodiment of the present inven-
tive concept. Referring to FIG. 1, the liquid crystal display
device 100 includes a color filter substrate 110, an opposing
thin film transistor substrate 130, and a liquid crystal layer
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170 disposed between the color filter substrate 110 and the
thin film transistor substrate 130. The display device 100 is
divided into a display area where an image is formed and a
non-display area surrounding the display area.

[0018] The color filter substrate 110 includes a first sub-
strate 111. The first substrate 111 may be formed of a trans-
parent material. For example, the first substrate 111 may be
formed of glass or plastic.

[0019] Black matrixes (BMs) 112 are disposed on the first
substrate 111. The black matrixes 112 include a first black
matrix 112a and a second black matrix 1125, which are
separated from one another using a patterning process. The
first black matrix 112« is disposed in the non-display area.
The second black matrix 1125 is disposed in the display area.

[0020] The first black matrix 1124 may have a closed loop
shape and may surround the display area, to prevent light
from leaking therefrom. The width W1 of the first black
matrix 112a may be set according to the width of a seal
pattern 160. The width W1 of the first black matrix 112a may
be about 0.3 mm to about 1.2 mm, as measured from an edge
of the display area toward an outer edge of the non-display
area. The first black matrix 1124 may be a slim or ultra-slim
black matrix.

[0021] The second black matrix 11256 may cover (face) a
thin film transistor TFT of the thin film transistor substrate
130, a gate line (not shown), and a data line (not shown), to
prevent light leakage. Also, the second black matrix 1124
may have a plurality of openings. Color filter layers 114 may
be disposed in the openings to prevent colors from being
mixed between the color filter layers 114. In other words, the
second black matrix may dispose between adjacent color
filter layers 114.

[0022] Each of the black matrixes 112 may be formed of a
metal. For example, the black matrixes 112 may be formed of
Cr, CrOx, or a dual layer thereof.

[0023] Thecolorfilter layers 114 have ared color R, a green
color G, and a blue color B, due to transmitting only light
having a specific wavelength. The color filter layers 114 may
be disposed between/within the black matrixes 112. The color
filter layers 114 may contain an acryl resin and a pigment. The
color filter layers 114 may be classified as a red color filter
layer, a green color filter layer, and a blue color filter layer,
according to the type of pigment included therein.

[0024] An overcoat layer 116 may be additionally disposed
on the second black matrix 1125 and the color filter layers
114. The overcoat layer 116 may protect and planarize the
color filter layers 114. In addition, the overcoat layer 116 may
improve adhesion with a common electrode 118. For
example, the overcoat layer 116 may be formed of an acryl-
based resin.

[0025] The common electrode 118 may be disposed on the
overcoat layer 116. The common electrode 118 may be
formed of a transparent conductive material. For example, the
common electrode 118 may be formed of indium tin oxide
(ITO) or indium zinc oxide (IZO). A first alignment layer 120
may be disposed on the common electrode 118, to pre-tilt
liquid crystals 172. The first alignment layer 120 may extend
to the first black matrix 112q, at an edge of the non-display
area. The first alignment layer 120 may extend into the non-
display area and onto the first black matrix 1124, by a second
width (distance) W2 of about 1 um to about 99 pum.
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[0026] The first alignment layer 120 may be formed of a
resin. For example, the first alignment layer 120 may be
formed of a polyimide having an affinity with the liquid
crystals 172.

[0027] A spacer (not shown) may be additionally disposed
on the color filter substrate 110, to maintain a certain cell gap
between the color filter substrate 110 and the thin film tran-
sistor 130. The spacer may be formed of a resin of organic
polymer materials.

[0028] The thin film transistor substrate 130 includes a
second substrate 131. The second substrate 131 may be
formed of a transparent material. For example, the second
substrate 131 may be formed of glass or plastic.

[0029] A thin film transistor TFT including a gate electrode
132, a semiconductor layer 136, an ohmic contact layer 138,
a source electrode 140, and a drain electrode 142 may be
disposed on the second substrate 131 and in the display area.
The TFT is a switching device for selectively applying a
signal to the liquid crystals 172.

[0030] The gate electrode 132 may be formed of a conduc-
tive material, such as a metal. For example, the gate electrode
132 may be formed of at least one of Al, AINd, W, Cr, Ti, and
Mo.

[0031] A gate insulation layer 134 may be disposed
between the gate electrode 132 and the semiconductor layer
136. The gate insulation layer 134 extends into the non-
display area. The gate insulation layer 134 may be formed of
silicon oxide (Si0,).

[0032] The semiconductor layer 136 may be disposed on
the gate insulation layer 134 facing the gate electrode 132.
The semiconductor layer 136 may be formed of an intrinsic
amorphous silicon (a-Si:H). The ohmic contact layer 138 may
be disposed on the semiconductor layer 136. The ohmic con-
tact layer 138 may be formed of an amorphous silicon (n+
a-Si:H) doped with impurities. A portion of the semiconduc-
tor layer 136 may be exposed through the ohmic contact layer
138.

[0033] The source electrode 140 and the drain electrode
142 may be spaced apart from each other on the ohmic contact
layer 138. The source electrode 140 and the drain electrode
142 may be formed of at least one of Mo, Ti, W, MoW, Cr, Ni,
Al, and AINd. A channel electrically connecting the source
electrode 140 to the drain electrode 142 is formed in a portion
of the semiconductor layer 136 between the source electrode
140 and the drain electrode 142. Thus, when a high level
voltage is applied to the gate electrode 132, and a data voltage
is applied to the source electrode 140, the data voltage applied
to the source electrode 140 is supplied to the drain electrode
142, via the semiconductor layer 136, by the high level volt-
age applied to the gate electrode 132.

[0034] Although not shown, a gate line connected to the
gate electrode 132 is disposed in a first direction, and a data
line connected to the source electrode 140 is disposed in a
second direction crossing the first direction. An area in which
the gate line crosses the data line is referred to as a pixel area.

[0035] A first insulation layer 144 and a second insulation
layer 146 are successively stacked on the TFT. The first insu-
lation layer 144 protects the TFT and prevents the second
insulation layer 146 from being unfilled. The first insulation
layer 144 may extend on the gate insulation layer 134 into the
non-display area. The first insulation layer 144 may be
formed of silicon oxide (Si0,), silicon nitride (SiN,), or a
duel layer thereof.
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[0036] The second insulation layer 146 may be formed of
anorganic material, to reduce a parasitic capacitance between
the gate line (not shown) and a pixel electrode 150. For
example, the second insulation layer 146 may be formed of a
material having low dielectric constant, such as an acryl resin
or benzocyclobutene (BCB). The second insulation layer 146
may extend on the first insulation layer 144 into the non-
display area.

[0037] A contact hole 148 for exposing a portion of the
drain electrode 142 may be formed in the second insulation
layer 146 and the first insulation layer 144, in the display area.
The pixel electrode 150 is electrically connected to the drain
electrode 142 through the contact hole 148. The pixel elec-
trode 150 may be disposed on the second insulation layer 146
in the display area. The pixel electrode 150 may face the color
filter layers 114. The pixel electrode 150 may be formed of a
transparent conductive material. For example, the pixel elec-
trode 150 may be formed of indium tin oxide (ITO).

[0038] A second alignment layer 152 for pre-tilting the
liquid crystals 172 may be disposed on the pixel electrode 150
and the second insulation layer 146. The second alignment
layer 152 may extend on the second insulation layer 146 into
the non-display area. The second alignment layer 152 may
extend into the non-display area by the second width (dis-
tance) W2.

[0039] Thesecond alignment layer 152 may be formed of a
resin. For example, the second alignment layer 152 may be
formed of a polyimide having an affinity with the liquid
crystals 172.

[0040] The color filter substrate 110 and the thin film tran-
sistor substrate 130 are bonded the seal pattern 160 disposed
in the non-display area. The seal pattern 160 is spaced apart
from the second alignment layer 152 and is disposed on the
second insulation layer 146. The seal pattern 160 may be
attached to opposing portions of the second insulation layer
146 and the first black matrix 112a.

[0041] For example, the seal pattern 160 may have a third
width W3 of about 0.2 mm to about 0.7 mm. For example, the
seal pattern 160 may be spaced apart from at least one of the
first alignment layer 120 and the second alignment layer 152,
by a distance “d” of about 0.1 mm to about 0.5 mm. The seal
pattern 160 may be formed of a sealant. For example, the
sealant may be a photo-curable resin or a thermally-curable
resin.

[0042] The liquid crystal layer 170 is disposed between the
color filter substrate 110 and the thin film transistor substrate
130. The liquid crystal layer 170 may include the liquid
crystals 172 having optical anisotropic characteristics.

[0043] Inthe liquid crystal display device 100, a voltage is
applied to the pixel electrode 150 through the drain electrode
142. Then, the voltage is applied to the common electrode 118
to operate liquid crystal cells, thereby displaying an image.

[0044] Typically, when a seal pattern overlaps with/con-
tacts a first and/or second alignment layer, due to a processing
error margin of the first and/or second alignment layers, the
connection between a color filter substrate and a thin film
transistor substrate may be weakened. As a result, the color
filter substrate and the thin film transistor substrate may be
separated from each other, resulting in product defects.

[0045] However, in the liquid crystal display device 100,
the size of the portions of the first and/or second alignment
layers 120 and 152 disposed in the non-display area are
reduced, to separate the seal pattern 160 from the first and/or
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second alignment layers 120 and 152. Therefore, the upper
and lower substrates 110 and 130 are well adhered, thereby
improving product quality.

[0046] FIGS. 2A to 2N are sectional views illustrating a
method of manufacturing the liquid crystal display device
100, according to an exemplary embodiment of the present
inventive concept. Referring to FIG. 2A, the first substrate
111 is prepared. The first black matrix 112a is disposed on the
first substrate 111, in the non-display area.

[0047] The second black matrix 11254 is formed on the first
substrate 111 in the display area. The second black matrix
1125 is separated from the first black matrix 112a.

[0048] A metal layer may be formed on the first substrate
111, and then, the metal layer may be patterned using a mask,
to form the black matrixes 112. The patterning process may
be a typical photolithography process. Thus, a description
thereof will be omitted.

[0049] Referring to FIG. 2B, the color filter layers 114 are
formed on the first substrate 111, between the black matrixes
112. In particular, a film may be coated on the first substrate
111 using spin coating. Then, the film may be patterned using
a mask, or may be directly patterned using laser induced
thermal imaging (LITI), to form the color filter layers 114.
The color filter layers 114 may extend onto edges of the black
matrixes 112.

[0050] Referring to FIG. 2C, the overcoat layer 116 is
formed on the color filter layers 114 and the exposed second
matrix 1125. The common electrode 118 is then formed on
the overcoat layer 116. For example, the overcoat layer 116
may be formed by applying an acryl-based resin. According
to some aspects, the overcoat layer 116 may be omitted.
[0051] In particular, a resin layer may be formed using
spinning coating, and then, a sputtering process may be per-
formed on the resin layer, to form a transparent conductive
layer. Then, the transparent conductive layer and the resin
layer may be sequentially patterned using a mask, to form the
overcoat layer 116 and the common electrode 118.

[0052] Referring to FIG. 2D, the first photoresist pattern
119 is formed on the exposed first black matrix 112a and the
exposed first substrate 111, in the non-display area. In par-
ticular, a photoresist material may be coated on the common
electrode 118, the exposed first black matrix 112a, and the
exposed the first substrate 111, to form a first photoresist layer
(not shown). Then, the first photoresist layer may be patterned
using a mask, to form the first photoresist pattern 119. The
first photoresist pattern 119 may have a thickness at least
about four times the thickness of the subsequently formed
first alignment layer 120 (FIG. 2F).

[0053] Referringto FIG. 2E, the first alignment layer 120 is
formed on the first photoresist pattern 190 and the common
electrode 118. The first alignment layer 120 may be formed
by coating polyimide using roller coating, spin coating, or
dipping. For example, the first alignment layer 120 may have
athickness of about 500 A. The first alignment layer 120 may
have a thinner thickness on a sidewall of the first photoresist
pattern 119 than on a top surface of the first photoresist
pattern 119 and the common electrode 118.

[0054] Referringto FIG. 2F, the first photoresist pattern 119
is removed through a lift-off process. The lift-off process may
be performed using an etchant having a higher selectivity
with respect to the first photoresist pattern 119 than with the
first alignment layer 120. For example, a sulfuric acid solu-
tion (H,SO,) having a temperature of about 150° C. to about
180° C. may be used.
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[0055] During the etching process, the relatively thin por-
tion of the first alignment layer disposed on the sidewall of the
first photoresist pattern 119 may be etched away, so that an
upper portion of the sidewall of the first photoresist pattern
119 is exposed. Then, the exposed first photoresist pattern
119 may be quickly etched. Thus, the portion of the first
alignment layer 120 formed on the first photoresist pattern
119 of FIG. 2E may be separated. As such, the first alignment
layer 120 may remain on only the common electrode 118. The
lift off process allows a portion of the first alignment layer 120
having the width W2 to remain in the non-display area.
[0056] A spacer (not shown) may be formed on the first
substrate 111 to maintain a certain cell gap between the first
substrate 111 and a lower substrate. An organic polymer
material may be deposited and patterned to form the spacer.
Also, the spacer may be omitted. Therefore, a color filter
substrate 110 that is an upper substrate may be formed.
[0057] Referring to FIG. 2G, the second substrate 131 is
prepared. The thin film transistor TFT including the gate
electrode 132, the semiconductor layer 136, the ohmic con-
tact layer 138, the source electrode 140, and the drain elec-
trode 142 are formed in the display area and on the second
substrate 131. A conductive metal may be deposited on the
second substrate 131 using sputtering or evaporation, to form
a conductive metal layer. Then, the conductive metal layer
may be patterned using a mask to form the gate electrode 132.
Although not shown, a gate line or a data line may be formed
when the gate electrode 132.

[0058] The gate insulation layer 134 is formed on the gate
electrode 132 and the exposed second substrate 131. Silicon
oxide (SiO,) may be deposited on the gate electrode 132
through chemical vapor deposition (CVD), to form the gate
insulation layer 134.

[0059] An intrinsic amorphous silicon layer and an amor-
phous silicon layer, in which n-type or p-type impurities are
doped, may be sequentially formed on the gate insulation
layer 132 through CVD. Then, the intrinsic amorphous sili-
con layer and the amorphous silicon layer may be patterned
using a mask, to form the semiconductor layer 136 and the
ohmic contact layer 138. The ohmic contact layer 138 may be
omitted, according to some aspects.

[0060] A conductive metal may be deposited on the ohmic
contact layer 138 and the gate insulation layer 134 using
sputtering or evaporation, to form a conductive metal layer.
Then, the conductive metal layer may be patterned using a
mask, to form the source electrode 140 and the drain electrode
142 onthe ohmic contact layer 138. Here, an area in which the
semiconductor layer 136 is exposed between the source elec-
trode 140 and the drain electrode 142 may be referred to as a
channel.

[0061] The first insulation layer 144 and the second insu-
lation layer 146 are sequentially formed on the thin film
transistor TFT and the gate insulation layer 134. In particular,
a silicon oxide layer (SiO,), a silicon nitride layer (SiNXx), or
a dual layer thereof may be formed on the thin film transistor
TFT and the gate insulation layer 134, using CVD. An organic
material, such as an acryl resin or a BCB, may be coated
through spin coating, to form the second insulation layer 146.
Thus, the first insulation layer 144 and the second insulation
layer 146 may be formed on the entire surface of the gate
insulation layer 134.

[0062] Referring to FIG. 2H, a patterning process may be
performed on the first insulation layer 144 and the second
insulation layer 146 using a mask, to form a contact hole 148
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exposing a portion of the drain electrode 142. A transparent
conductive material, such as ITO, may be coated on the sec-
ond insulation layer 146 and in the contact hole 148, through
sputtering or evaporation, to form a conductive metal layer.
Then, the conductive metal layer may be patterned using a
mask, to form the pixel electrode 150 that is electrically
connected to the drain electrode 142 through the contact hole
148.

[0063] Referring to FIG. 21, the second photoresist pattern
151 is formed on the second insulation layer 146 in the non-
display area. In particular, a photoresist material may be
coated on the second insulation layer 146 and the pixel elec-
trode 150 to form a second photoresist layer (not shown).
Then, the second photoresist layer may be patterned using a
mask, to form the second photoresist pattern 151.

[0064] The second photoresist pattern 151 may have a
thickness of at least about four times that of the thickness of
the subsequently second alignment layer 152. The second
photoresist pattern 151 may be spaced apart from an edge of
the display area, due to a process margin, by the second width
W2.

[0065] Referringto FIG. 2], the second alignment layer 152
is formed on the second photoresist pattern 151, the exposed
second insulation layer 146, and the pixel electrode 150. The
second alignment layer 152 may be formed by coating poly-
imide using roller coating, spin coating, or dipping. For
example, the second alignment layer 152 may have a thick-
ness of about 500 A. The second alignment layer 152 may
have a thinner thickness on a sidewall of the second photore-
sist pattern 151 than on a top surface of the second photoresist
pattern 151 and the second insulation layer 146.

[0066] Referringto FIG. 2K, the second photoresist pattern
151 is removed through a lift-off process. The lift-off process
may be performed using an etchant having a higher etching
selectivity with respect to the second photoresist pattern 151
than with the second alignment layer 152. For example, sul-
furic acid solution (H,SO,) having a temperature of about
150° C. to about 180° C. may be used as the etchant.

[0067] The portion of the second alignment layer 152 dis-
posed on the sidewall of the second photoresist pattern 151
may be etched away during the lift-off process, so that an
upper portion of the sidewall of the second photoresist pattern
151 is exposed. Then, the exposed second photoresist pattern
151 may be quickly etched, and thus, the portion of the second
alignment layer 152 formed on the second photoresist pattern
151 may be removed. Thus, the second alignment layer 152
remains on only the second insulation layer 146 and the pixel
electrode 150.

[0068] The second alignment layer 152 extends into the
non-display area by the second width W2 of about 1 um to
about 99 um. Therefore, the thin film transistor substrate 130
is formed.

[0069] Referring to FIG. 21, the seal pattern 160 is formed
on the second insulation layer 146 in the non-display area.
The seal pattern 160 is spaced apart from the second align-
ment layer 152. The seal pattern 160 may have a square frame
shape having an opening (not shown) corresponding to one
area of the first black matrix 112a. For example, the seal
pattern 160 may have the third width W3 of about 0.2 mm to
about 0.7 mm. For example, the seal pattern 160 may be
spaced apart from at least one of the first alignment layer 120
and the second alignment layer 152 by a distance d of about
0.1 mm to about 0.5 mm.
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[0070] The sealant may be coated on the exposed second
insulation layer 146 and the second alignment layer 152. The
coated sealant may be patterned using a mask, so as to form
the seal pattern 160 on a portion the first black matrix 112a.
[0071] Referring to FIG. 2M, the color filter substrate 110
and the thin film transistor substrate 130 are bonded using the
seal pattern 160. For example, the color filter substrate 110
may be aligned with the thin film transistor substrate 130, and
then, heat or light may be irradiated onto the seal pattern 160.
As a result, the color filter substrate 110 and the thin film
transistor 130 may be bonded by the seal pattern 160. Here,
the seal pattern 160 may be attached to the second insulation
layer 146 and the first black matrix 112a.

[0072] Referring to FIG. 2N, the liquid crystal layer 170 is
inserted between the color filter substrate 110 and the thin
film transistor substrate 130, through an opening (not shown).
The liquid crystal layer 170 may include the liquid crystals
172 having optical anisotropic characteristics. The opening
may be sealed after the liquid crystal layer 170 is inserted, to
complete the manufacture the liquid crystal display device
100.

[0073] According to various embodiments of the present
inventive concept, portions of the first and second alignment
layers 120 and 152 that are disposed in the non-display area
may be reduced through the lift-off process, to prevent the
seal pattern 160 and the first and second alignment layers 120
and 152 from overlapping each other. Thus, a liquid crystal
display device manufacturing method, in which the first black
matrix 112a may be stably formed, may be provided. There-
fore, the upper and lower substrates 110 and 130 of the liquid
crystal display device 100 are securely attached to one
another, thereby preventing product defects.

[0074] Although the color filter substrate 110 is recited to
be formed and then the thin film transistor substrate 130 is
formed, the thin film transistor substrate 130 may be formed
first, and then the color filter substrate 110 may be formed.
[0075] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate and an opposing second substrate, the first
substrate and the second substrate comprising a display
area to display an image and a non-display area sur-
rounding the display area;

a first black matrix disposed on the first substrate and in the
non-display area;

a first insulation layer disposed on the second substrate and
facing the first black matrix;

a first alignment layer disposed on the first substrate, in the
display area, and extending onto a portion of the first
black matrix;

a second alignment layer disposed on the second substrate,
in the display area, and extending into the non-display
area; and

a seal pattern disposed in the non-display area to connect
the first and second substrates, the seal pattern being
spaced apart from at least one of the first alignment layer
and the second alignment layer.
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2. The liquid crystal display device of claim 1, wherein the
first and second alignment layers extend into the non-display
area by a distance of 1 um to 99 um.

3. The liquid crystal display device of claim 1, wherein the
first black matrix has a width of 0.3 mm to 1.2 mm, the width
being measured from an edge of the display area toward and
outer edge of the non-display area.

4. The liquid crystal display device of claim 1, further
comprising;

a thin film transistor disposed on the second substrate and
in the display area, the thin film transistor comprising a
gate electrode, a semiconductor layer, a source elec-
trode, and a drain electrode;

a gate insulation layer disposed on the second substrate,
between the gate electrode and the semiconductor layer,
the gate insulation layer extending from the display area
into the non-display area;

a second insulation layer disposed between the thin film
transistor and the first insulation layer and between an
exposed surface of the gate insulation layer and the first
insulation layer; and

a pixel electrode disposed between the first insulation layer
and the second alignment layer in the display area and
electrically connected to the drain electrode.

5. The liquid crystal display device of claim 1, further

comprising;

color filter layers disposed on the first substrate and in the
display area;

a second black matrix disposed on the first substrate and
between the color filter layers; and

a common electrode disposed between the color filter lay-
ers and the first alignment layer, and between the second
black matrix and the first alignment layer.

6. A method of manufacturing a liquid crystal display
device comprising a display area and a non-display area, the
method comprising:

forming a thin film transistor on a second substrate and in
the display area, forming a first insulation layer on the
thin film transistor, and forming a pixel electrode formed
on the first insulation layer and connected to a drain
electrode of the thin film transistor;

forming a second photoresist pattern on the first insulation
layer and in the non-display area;

forming a second alignment layer on the second photore-
sist pattern, the pixel electrode, and the first insulation
layer;

removing the second photoresist pattern and a portion of
the second alignment layer disposed on the second pho-
toresist pattern, using a lift-off process; and

forming a seal pattern that is spaced apart from the portion
of the second alignment layer remaining on the first
insulation layer.

7. The method of claim 6, further comprising:

forming a first black matrix on a first substrate and in the
non-display area, and forming a second black matrix, a
color filter layer, and a common electrode on the first
substrate and in the display area,

wherein the color filter layer and the common electrode are
formed on the second black matrix and an edge of the
first black matrix;

forming a first photoresist pattern on the first black matrix;

forming a first alignment layer on the first photoresist pat-
tern and the common electrode;
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removing the first photoresist pattern and a portion of the
first alignment layer formed on the first photoresist pat-
tern, using a lift-off process; and bonding the first sub-
strate and the second substrate using the seal pattern,
such that the first black matrix contacts the first insula-

tion layer.
8. The method of claim 7, wherein the lift-off process is
performed using an etchant having a higher etching selectiv-
ity with respect to one of the first photoresist pattern and the

Jul. 26,2012

second photoresist pattern than to one of the first alignment
layer and the second alignment layer.

9. The method of claim 8, wherein at least one of the first
alignment layer and the second alignment layer extends by 1
um to 99 pm from an edge of the display area into the non-
display area.
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