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7) ABSTRACT

A liquid crystal display device includes a first substrate and
a second substrate arranged to face each other; at least one
protrusion formed on the first substrate at a first region, the
at lest one protrusion having a recess therein; a first column
spacer formed on the second substrate corresponding to the
at least one protrusion; and a liquid crystal layer filled
between the first and second substrates
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LIQUID CRYSTAL DISPLAY DEVICE, METHOD
FOR MANUFACTURING THE SAME AND SPACER
STRUCTURE

[0001] This Nonprovisional Application claims priority
under 35 U.8.C. §119(a) on Patent Application No. 10-2005-
0090657 filed in Korea on Sep. 28, 2005, the entire contents
of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a liquid crystal
display device, which is capable of preventing a touch defect
and gravity defect and has a stable structure resistant to a
push test, and a method for manufacturing the same.

[0004] 2. Discussion of the Related Art

[0005] The development of information-dependent soci-
ety creates a strong demand for various types of display
devices. To fulfill the demand, efforts have recently been
made to research flat panel display devices, such as liquid
crystal display (LCD) devices, plasma display panel (PDP)
devices, electro-luminescent display (ELD) devices, and
vacuum fluorescent display (VFD) devices. Some types of
such flat panel display devices are being practically applied
to various appliances for display purposes.

[0006] Among the above mentioned display devices, in
particular, LCD devices have been used as a substitute for
cathode ray tube (CRT) devices because of its outstanding
characteristics and advantages, for example, superior picture
quality, lightness, thinness, and low energy consumption.
Thus, LCD devices are currently most widely used. Various
applications of LCD devices are being developed in asso-
ciation with not only mobile image display devices such as
monitors of notebook computers, but also monitors of tele-
vision sets to receive and display broadcast signals, and
monitors of laptop computers.

[0007] Successful application of such LCD devices to
diverse image display devices depends on whether or not the
LCD devices can realize desired high picture quality includ-
ing high resolution, high brightness, large display area, and
the like, while maintaining desired characteristics of light-
ness, thinness, and low power consumption.

[0008] A general LCD device includes first and second
substrates that are bonded to each other with a certain space
therebetween, and a liquid crystal layer formed between the
first and second substrates.

[0009] More specifically, the first substrate includes a
plurality of gate lines that are arranged in one direction while
being uniformly spaced apart from one another, and a
plurality of data lines that are arranged in a direction
perpendicular to the gate lines while being uniformly spaced
apart from one another. The gate lines and data lines define
pixel regions. The first substrate further includes pixel
electrodes arranged at the respective pixel regions, and thin
film transistors respectively formed at intersections of both
the gate lines and data lines. The thin film transistors serve
to apply data signals of the data lines to each pixel electrode
in response to signals applied to the gate lines.

[0010] The second substrate includes a black matrix layer
for blocking incidence of light to regions other than the pixel
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regions, R, G, and B color filter layers respectively formed
at regions corresponding to the pixel regions and adapted to
express color tones, and a common electrode formed on the
color filter layer and adapted to reproduce an image.

[0011] In the LCD device having the above described
configuration, liquid crystals of the liquid crystal layer that
is formed between the first and second substrates are ori-
ented by an electric field between the pixel electrodes and
the common electrode. The quantity of light passing through
the liquid crystal layer is regulated based on the orientation
degree of the liquid crystal layer, to display an image.

[0012] The LCD device described above is called a
“twisted nematic (TN) mode LCD device”. The TN mode
LCD device has a drawback of a narrow viewing angle, and
therefore, an in-plane switching (IPS) mode LCD device has
been developed to overcome the drawback of the TN mode
LCD device.

[0013] Inthe IPS mode LCD device, a pixel electrode and
a common electrode are formed on a first substrate at each
pixel region of the first substrate such that the pixel electrode
and common electrode extend parallel to each other while
being spaced apart from each other to generate an in-plane
electric field (horizontal electric field), thereby allowing
liquid crystals of a liquid crystal layer to be aligned with the
in-plane electric field.

[0014] Meanwhile, spacers are provided between first and
second substrates of the LCD device having the above
described configuration, to maintain a predetermined gap for
the liquid crystal layer.

[0015] The spacers are classified into ball spacers and
column spacers based on their shapes.

[0016] The ball spacers have a spherical shape, and are
scattered on the first and second substrates. Even after the
first and second substrates are completely bonded to each
other, the ball spacers are relatively free in movement, and
have a small contact area with respect to the first and second
substrates.

[0017] The column spacers are formed during an array
process of the first or second substrate. The column spacers
are fixedly mounted on a selected one of the substrates, and
have a circular cylinder shape with a certain height. Accord-
ingly, the column spacers have a relatively large contact area
with respect to the first and second substrates as compared
to the ball spacers.

[0018] Hereinafter, a conventional LCD device having
column spacers will be explained with reference to the
accompanying drawing.

[0019] FIG. 1 is a sectional view showing the conven-
tional LCD device having column spacers.

[0020] As shown in FIG. 1, the LCD device having
column spacers includes: first and second substrates 30 and
40 arranged to face each other; at least one column spacer 20
formed between the first and second substrates 30 and 40;
and a liquid crystal layer (not shown) filled between the first
and second substrates 30 and 40.

[0021] The first substrate 30 includes: a plurality of gate
lines 31 and data lines (not shown), which are arranged
perpendicular to each other and adapted to define pixel
regions; thin film transistors (TFT) formed at intersections
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of the gate lines and data lines; and pixel electrodes (not
shown) arranged at the respective pixel regions.

[0022] The second substrate 40 includes: a black matrix
layer 41 formed at regions other than the pixel regions; color
filter layers 42 having a stripe pattern and formed corre-
sponding to the pixel regions that belong to vertical lines
parallel to the data lines; and a common electrode or
overcoat layer 43 formed over the entire surface of the
second substrate 40.

[0023] The column spacer 20 is formed corresponding to
a certain position on a top of the relevant gate line 31.

[0024] Additionally, the first substrate 30 further includes:
a gate insulation layer 36 formed over the entire surface of
the first substrate 30 including the gate lines 31; and a
protective layer 37 formed over the gate insulation layer 36.

[0025] FIGS. 2A and 2B are a plan view and a sectional
view, showing a touch defect of the LCD device having the
column spacer.

[0026] As shown in FIGS. 2A and 2B, in the case of the
LCD device having the column spacer as stated above, when
a surface of a liquid crystal panel 10 is continuously touched
with a finger or object along a certain direction, a spot is
generated at the touched portion. The spot may be called a
“touch spot” because it is generated by a touch action, or
may be called a “touch defect” because it is observed on a
screen.

[0027] The reason to cause the touch defect in the LCD
device having the column spacer is that the column spacer
20 has a large contact area with a first substrate 1 as
compared to ball spacers. Therefore, it suffers from a larger
frictional force to cause the touch defect. More specifically,
as shown in FIG. 2B, since the column spacer 20 has a larger
contact area with the first substrate 1 than ball spacers, a
large frictional force caused by the larger contact area
prevents the rapid restoration to the original state when the
first and second substrates 1 and 2 are shifted relative to each
other by a touch action. This results in the long-lasting spots.

[0028] FIG. 3 is a sectional view showing a gravity defect
of the LCD device.

[0029] As shown in FIG. 3, if the LCD device, in which
the liquid crystals 3 are filled between the first and second
substrates 1 and 2 and the column spacer 20 is formed
between the first and second substrates at a predetermined
position, is placed in a vertical direction for an extended
period of time while being maintained at a high temperature,
the liquid crystals expand due to the high temperature,
thereby causing a cell gap extending beyond a height of the
column spacer 20. As a result, gravity causes the liquid
crystals to move to a lower portion of the LCD device,
creating a swollen portion at the lower portion. This swollen
portion is called a “gravity defect”.

[0030] The conventional LCD device having the column
spacer as stated above has the following problems.

[0031] First, a contact area between the column spacer and
the substrate is excessively large. Accordingly, when the
substrate is shifted by a touch action, the large contact area
causes a large frictional force, thereby preventing the rapid
restoration to the original state, and resulting in long-lasting
touch defects.
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[0032] Second, if a liquid crystal panel having the column
spacer is placed in a vertical direction for an extended period
of time at a high temperature, the liquid crystals expand due
to the high temperature, causing a cell gap extending beyond
the height of the column spacer. As a result, gravity causes
the liquid crystals to move to a lower portion of the liquid
crystal panel, creating a swollen portion at the lower portion.
The swollen portion is observed as an opaque portion.

[0033] Third, when the LCD device is subjected to a push
test for the inspection of durability prior to shipping, a
predetermined pressure is applied to a certain region of the
LCD device. In this case, if the column spacer is insufficient
to maintain a cell gap between upper and lower substrates,
the column spacer may be crushed, resulting in what is
known as a “imprinting spot” at the position of the column
spacer.

SUMMARY OF THE INVENTION

[0034] Accordingly, the present invention is directed to an
LCD device and a method for manufacturing the same that
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.

[0035] An object of the present invention is to provide a
liquid crystal display device, which is capable of preventing
a touch defect and a gravity defect and has a stable structure
resistant to a push test, and a method for manufacturing the
same.

[0036] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0037] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, a liquid crystal display
device comprises: a first substrate and a second substrate
arranged to face each other; at least one protrusion formed
on the first substrate at a first region, the at lest one
protrusion having a recess therein; a first column spacer
formed on the second substrate corresponding to the at least
one protrusion; and a liquid crystal layer filled between the
first and second substrates.

[0038] In another aspect of the present invention, there is
provided a method for manufacturing a liquid crystal display
device comprising the steps of: preparing a first substrate
and a second substrate facing each other; forming at lest one
protrusion on the first substrate at a first region, the at lest
one protrusion having a recess therein; forming a first
column spacer on the second substrate corresponding to the
at least one protrusion; providing liquid crystal materials
between the first and second substrates; and bonding the first
and second substrates to each other.

[0039] 1In another aspect of the present invention, there is
provided a spacer of a display device. The display device has
a first substrate and a second substrate facing each other. The
spacer structure comprising: at least one protrusion formed
on the first substrate at a first region, the at lest one
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protrusion having a recess therein; and a first column spacer
formed on the second substrate corresponding to the at least
one protrusion.

[0040] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0042] FIG.1is a sectional view showing a general liquid
crystal display device including a column spacer;

[0043] FIGS. 2A and 2B are a plan view and a sectional
view, respectively, showing a touch defect of the liquid
crystal display device including the column spacer;

[0044] FIG. 3 is a sectional view showing a gravity defect
of the liquid crystal display device;

[0045] FIG. 4isaplan view showing a protrusion included
in a liquid crystal display device in accordance with an
embodiment of the present invention;

[0046] FIG. 5 is a plan view showing a liquid crystal
display device in accordance with a first embodiment of the
present invention;

[0047] FIG. 6 is an enlarged plan view showing a first
column spacer of FIG. 5 and a peripheral region thereof;

[0048] FIG. 7 is a sectional view showing first and second
column spacers of FIG. 5;

[0049] FIG. 8 is an enlarged plan view showing a first
column spacer and a peripheral region thereof included in a
liquid crystal display device in accordance with a second
embodiment of the present invention;

[0050] FIG.9is a sectional view showing first and second
column spacers of the liquid crystal display device in
accordance with the second embodiment of the present
invention; and

[0051] FIGS. 10A to 10E are sectional views showing
sequential processes of a method for manufacturing the first
and second column spacers of the liquid crystal display
device in accordance with an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0052] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0053] Now, a liquid crystal display device and a method
for manufacturing the same will be explained in detail with
reference to the accompanying drawings.
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[0054] FIG. 4 is a plan view showing the configuration of
a protrusion included in the liquid crystal display device in
accordance with an embodiment of the present invention.

[0055] As shown in FIG. 4, the liquid crystal display
device using a protrusion according to an embodiment of the
present invention includes: first and second substrates 60
and 70 arranged to face each other; at least one column
spacer 80 formed on the first substrate 60 at a predetermined
position of the first substrate 60; a protrusion 85 formed on
the second substrate 70 to come into partial contact with the
column spacer 80, the protrusion 85 having a smaller
volume than the column spacer 80; and a liquid crystal layer
(not shown) filled between the first and second substrates 60
and 70.

[0056] In this embodiment, when a surface of the first
substrate 60 or second substrate 70 is continuously touched
by a finger (i.e. is temporarily or continuously rubbed by a
finger along a certain direction), the first and second sub-
strates 60 and 70 are shifted relative to each other. The
protrusion 85 serves to reduce a frictional force between the
column spacer 80 and the second substrate 70. More spe-
cifically, since the protrusion 85 has a smaller area than the
column spacer 80, the contact area is significantly reduced
from the larger bottom surface of the column spacer 80 to the
smaller area of the protrusion 85, resulting in a reduced
frictional area. As a result, a frictional force between the
column spacer 80 and the second substrate 70 is reduced
when the first and second substrates 60 and 70 are shifted
relative to each other by a touch action. This allows rapid
restoration to the original state.

[0057] In the above described configuration including the
protrusion 85, if a predetermined pressure force is applied to
the first and second substrates 60 and 70, the force concen-
trates at a portion of the column spacer 80 corresponding to
the protrusion 85. As a result, along with the portion of the
column spacer 80 corresponding to the protrusion 85, an
overcoat layer (not shown), color filter layers (not shown),
and black matrix layer (not shown), laminated below the
column spacer 80 in this sequence, are pressed together,
causing the portion of the column spacer 80 corresponding
to the protrusion 85 to be depressed relative to the remaining
portion of the column spacer 80.

[0058] Accordingly, when the liquid crystal display
device, more particularly, a liquid crystal panel is main-
tained at a high temperature, and thus, a cell gap is extended
due to the thermal expansion of liquid crystals, the column
spacer 80 and the pressed single or plural layers below the
column spacer 80 can stably maintain a desired cell gap
between the first and second substrates 60 and 70 as they
restore their original state so long as they are not excessively
pressed. This can prevent a gravity defect caused by falling
of liquid crystals.

[0059] However, when the protrusion 85 is formed at the
center of the column spacer 80 to come into contact with the
column spacer 80, due to the fact that the protrusion 85 has
a surface area smaller than that of the column spacer 80 and
the column spacer 80 is made of an elastic material softer
than that of the protrusion 85, the column spacer 80 may be
excessively pressed by the protrusion 85 at the contact
portion thereof.

[0060] To further enhance the prevent invention, the fol-
lowings embodiments of the liquid crystal display device,
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which are capable of preventing not only a touch defect and
a gravity defect, but also plastic deformation of the column
spacer and layers arranged below the column spacer through
the use of a protrusion, will be explained with reference to
the accompanying drawings.

[0061]

[0062] FIG. 5 is a plan view showing a liquid crystal
display device in accordance with a first embodiment of the
present invention. FIG. 6 is an enlarged plan view showing
a first column spacer of FIG. 5 and a peripheral region
thereof. FIG. 7 is a sectional view showing first and second
column spacers of FIG. 5.

[0063] As shown in FIGS. 5to 7, the liquid crystal display
device in accordance with the first embodiment of the
present invention includes: a first substrate 100 and a second
substrate 200 that are arranged to face each other; and a
liquid crystal layer (not shown) filled between the first and
second substrates 100 and 200.

[0064] The first substrate 100 includes: a plurality of gate
lines 101 and data lines 102 that intersect each other and
adapted to define pixel regions; thin film transistors (TFT)
formed at intersections of the gate lines and data lines; first
storage electrodes 103a electrically connected to drain elec-
trodes 10256 of the TFTs, respectively; pixel electrodes 103
branched from the respective first storage electrodes 103q;
common electrodes 104 branched from respective second
storage electrodes, so as to be arranged alternately with the
pixel electrodes 103; common lines 1044 extending parallel
to the gate lines 101; and the second storage electrodes 1045
connected to the common lines 1044 and the common
electrodes 104 to be overlapped with the respective first
storage electrodes 103a.

[0065] Each of the TFTs includes: a source electrode 102a;
the drain electrode 1026; and a channel region defined
between the source and drain electrodes 1024 and 1025. The
source electrode 102a has a U-shaped inner contour, and
accordingly, the channel region has a U-shaped form. The
TFT further includes a gate electrode 101a protruding from
one of the gate lines 101. The U-shaped source electrode
102a protrudes from one of the data lines 102, and the drain
electrode 1025 extends into the U-shaped source electrode
102a while being spaced apart from the source electrode
1024 by a predetermined distance. The TFT further includes
a semiconductor layer (not shown in FIGS. 5 and 6;=see
reference numeral 107a of FIG. 10E), which is formed
below the data line 102, source electrode 102a, and drain
electrode 1020, and below the channel region between the
source and drain electrodes 102¢ and 10256. Here, the
semiconductor layer has a laminated structure including an
amorphous silicon layer (not shown) and an n+ layer (impu-
rity layer) (not shown) formed on the amorphous silicon
layer. The n+ layer (impurity layer) is removed from a
portion of the semiconductor layer corresponding to the
channel region between the source and drain electrodes 102a
and 102b. The semiconductor layer may be selectively
formed below the source/drain electrodes 1024 and 1025
and below the channel region between the source/drain
electrodes 102a and 1024, or may be formed below the data
line 102, source electrode 1024, and drain electrode 1025
other than the channel region. Meanwhile, although the
liquid crystal display device in this illustrated embodiment
has the U-shaped source electrode 102¢ and U-shaped

First Embodiment
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channel region, it will be appreciated that the present inven-
tion is applicable even when the source electrode 102a has
a linear or any other shape.

[0066] Here, the gate lines 101, common lines 104a, and
common electrodes 104 are made of the same metal as each
other to form the same layer.

[0067] A gate insulation layer 105 is interposed between
the gate lines 101 and the semiconductor layer, and a
protective layer 106 is interposed between the data lines 102
and the pixel electrodes 103.

[0068] Meanwhile, each second storage electrode 1045
connected to one of the common lines 104a that pass
through the pixel regions, the first storage electrode 103a
formed on the second storage electrode 1045, and the gate
insulation layer 105 and protective layer 106 interposed
between the two electrodes constitute a storage capacitor.

[0069] Here, the drain electrodes 1025 are formed at a
different layer from that of the storage electrodes 1034, such
that they come into contact with each other through contact
holes 106a. The contact holes 1064 are formed by removing
predetermined portions of the protective layer 106 above the
respective drain electrodes 1025.

[0070] A plurality of protrusions 120 are formed at pre-
determined positions above the gate lines 101. Each of the
protrusions 120 has a laminated structure including a semi-
conductor layer pattern 121a and a source/drain metal layer
pattern 122a formed on the semiconductor layer pattern
121a. The protrusion 120 is configured such that a closed
loop shaped recess is formed in a first pattern 120¢ having
a rectangular horizontal cross section as shown in FIG. 6.
The closed loop may have a circular, polygonal or other
shapes. Additionally, a circular or polygonal second pattern
1205, which is smaller than the closed loop shaped recess,
is formed inside the recess. Although the circular closed loop
shaped recess and the circular second pattern 1205 are
shown in FIGS. 5 and 6, the present invention is not limited
thereto. Polygonal or other shapes may be also adopted.

[0071] As shown in FIG. 7, when viewed in the vertical
cross section of the protrusion 120, it is observed that the
first pattern 120a includes the semiconductor layer pattern
121a and the source/drain metal layer pattern 1224, and the
second pattern 12056 includes the semiconductor layer
(which is in the same layer as the semiconductor layer
pattern 121a). The first pattern 120q is spaced apart from the
second pattern 1205 by a predetermined distance. When
viewed in the horizontal cross section (i.e., the top view) of
the protrusion 120 as shown in FIGS. § and 6, the first
pattern 120a forms the rectangular boundary of the protru-
sion 120, and the second pattern 1205 is formed at the center
of the rectangular first pattern 120a. As will be understood
from the drawings, the protrusion 120, including the first and
second patterns 120a and 1205, has a gap between the first
and second patterns 1204 and 1204.

[0072] The semiconductor layer pattern 121a has a thick-
ness of approximately 0.2 to 0.3 um, and the source/drain
metal layer pattern 1224 has a thickness of approximately
0.2 to 0.4 um. As compared to the remaining region of the
gate lines 101 where the protrusions 120 are not formed and
the recessed region in the respective protrusions 120, the
first pattern 120a is raised by a height of approximately 0.4
to 0.7 um, and the second pattern 1205 is raised by a height
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of approximately 0.2 to 0.4 um. Accordingly, the first and
second patterns 120a and 1205 have a height difference
equal to the thickness of the source/drain metal layer pattern
122¢. With the height difference between the first and
second patterns 120a and 1204, as shown in FIG. 7, a space
having a W-shaped vertical cross section is formed between
the protrusion 120 and a first column spacer 210 correspond-
ing to the protrusion 120 after the first and second substrates
100 and 200 are bonded to each other.

[0073] The protective layer 106 is formed over the pro-
trusion 120 except for the contact hole 106a. Accordingly,
the protective layer 106 on the protrusion 120 may be a
portion that actually comes into contact with the first column
spacer 210 that is formed on the second substrate 200.
However, in another embodiment, the protective layer 106
does not cover the protrusion 120, and therefore the first
column spacer 210 is in contact with the protrusion 120.

[0074] Meanwhile, the second substrate 200, arranged to
face the first substrate 100, includes: a black matrix layer
201 formed at the regions (corresponding to the gate lines
and data lines) other than the pixel regions; color filter layers
202 formed on the second substrate 200 including the black
matrix layer 201; and an overcoat layer 203 formed on the
second substrate 200 including the black matrix layer 201
and color filter layers 202. The overcoat layer 203 is for use
in a later flattening process.

[0075] The overcoat layer 203 is formed with the first
column spacers 210 at positions corresponding to the respec-
tive protrusions 120. In addition, the overcoat layer 203 is
formed with second column spacers 220 at positions corre-
sponding to the regions of the gate lines 101 where the
protrusions 120 are not formed. Although in the illustrated
embodiments both the first and second column spacers 210
and 220 are formed on the overcoat layer 203, the present
invention is not limited to these embodiment with both the
first and second column spacers 210 and 220. For example,
simply using the first spacer 210 and the corresponding
protrusion 120 would also fall within the scope of the
present invention.

[0076] In the illustrated embodiment, the first and second
column spacers 210 and 220 are formed on the overcoat
layer 203 to have the same height as each other. However,
the first and second column spacers 210 and 220 can also
have same heights. When the first and second substrates 100
and 200 are bonded to each other, as shown in FIG. 7, each
of the first column spacers 210 comes into contact with the
protective layer 106 at a portion of the protective layer 106
above the first pattern 120a. In this case, a portion of the
protective layer 106 above the second pattern 1206 is spaced
apart from the first column spacer 210. In a state wherein the
first and second substrates 100 and 200 are bonded to each
other, each of the second column spacers 220 is spaced apart
from the protective layer 106 formed on the first substrate
100 by a distance of approximately 0.4 to 0.7 um when
viewed in a vertical cross section. With this configuration,
when a surface of the bonded first or second substrate 100
is continuously touched by a finger along a certain direction,
an actual contact area between the first and second substrates
100 and 200 is restricted to a partial portion of the overall
surface area of the first pattern 120a of the protrusion 120.
As a result, only a very small frictional force is generated
when the substrates are shifted to each other by the touch
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action. Therefore, it allows rapid restoration to the original
state, and prevents generation of touch spots.

[0077] When a push test for applying a predetermined
pressure to the bonded first and second substrates 100 and
200 is performed, the first column spacer 210 having elas-
ticity is pushed by the corresponding protrusion 120. Spe-
cifically, the first column spacers 210 is initially deformed
from a portion thereof corresponding to the first pattern 120a
in contact with the first column spacer 210, and is finally
deformed at a central portion thereof corresponding to the
second pattern 1204 in accordance with an increase in the
pressure applied to the substrates 100 and 200.

[0078] The above described configuration of the protru-
sion and column spacer of the liquid crystal display device
can distribute the pressure of the push test onto the first and
second patterns 120a and 1204, differently from the con-
ventional configuration wherein a protrusion simply corre-
sponds to the center of a column spacer. This increases a
contact area between the protrusion 120 and the first column
spacer 210 in proportional to the pressure, thereby alleviat-
ing excessive plastic deformation of the first column spacer
210 at the contact portion thereof and maintaining a cell gap
between the first and second substrates 100 and 200 during
the push test.

[0079] More specifically, when the liquid crystal display
device is touched after bonding of the first and second
substrates 100 and 200, only the top of the first pattern 120z
of the protrusion 120 comes into contact with the first
column spacer 210, and the remaining portion of the pro-
trusion 120 is spaced apart from the first column spacer 210.
This results in a small contact area between the first and
second substrates 100 and 200 to significantly reduce the
risk a touch defect.

[0080] Also, if the illustrated liquid crystal display device
is subjected to a push test wherein a predetermined pressure
(beyond a pressure required for bonding two substrates) is
applied to the bonded substrates, the contact area between
the protrusion 120 and the first column spacer 210 gradually
increases. Therefore, as the applied pressure increases, the
pressure can be distributed over the surface area of the first
column spacer 210 corresponding to the protrusion 120,
rather than being concentrated on a specific portion of the
first column spacer 210. This prevents excessive deforma-
tion of the first column spacer 210 at the specific location
thereof. If the pressure increases further, the second column
spacer 220 as well as a portion location of the first column
spacer 210 corresponding to the closed loop shaped recess of
the protrusion 120 come into contact with the protective
layer 106 formed on the first substrate 100. Therefore, the
contact area increases greatly to effective prevent the undes-
ired or excessive deformation of the first and second column
spacers 210 and 220.

[0081] The first column spacer 210 functions as a gap
maintenance spacer for maintaining a cell gap between the
first and second substrates 100 and 200. The second column
spacer 220 functions as a depression prevention spacer for
attenuating the deformation of the column spacer when it is
pushed. In addition, the protrusion 120 functions as an
auxiliary depression prevention spacer due to the closed
loop shaped recess or second pattern 1205 thereof.

[0082] Once the first and second substrates 100 and 200
are bonded to each other, the first pattern 120a, which forms
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the boundary of the protrusion 120, comes into contact with
the first column spacer 210. Therefore, the first column
spacer 210 is depressed by a certain thickness upon receiv-
ing the pressure applied during the bonding process. As a
result, a stress is concentrated at the contact region between
the first pattern 120 and the first column spacer 210.
However, since the first column spacer 210 has an elastic
restoration force at the stress concentrated portion when
liquid crystals are expanded at a high temperature, it can
stably maintain a cell gap between the first and second
substrates 100 and 200 to some extent. Specifically, when
the liquid crystals are expanded due to a high temperature,
the first column spacer 210 elastically overcome a depres-
sion force applied thereto by the first pattern 120a of the
protrusion 120, thereby achieving a supporting force
required to maintain the cell gap. Accordingly, the first
column spacer provides a desired supporting force even if
the liquid crystals are expanded due to a high temperature,
thereby preventing a gravity defect.

[0083] Meanwhile, it will be appreciated that positions of
the first and second column spacers 210 and 220 are not
limited to the gate lines 101, and may be formed on the
common lines 104a that are the same metal layer as the gate
lines 101. In this embodiment, each protrusion 120 is
positioned to correspond to the relevant first column spacer
210. For example, when the first column spacers 210 are
formed above the gate lines 101, as shown, the protrusions
120 may be formed on the gate lines 101 to correspond to the
first column spacers 210. Also, when the first column
spacers 210 are formed above the common lines 104a, the
protrusions 120 may be formed on the common lines 104a.

[0084] As stated above, the first and second column spac-
ers 210 and 220 can be formed above the gate lines 101 or
common lines 104a. Starting from below the first and second
column spacers 210 and 220, the overcoat layer 203 is
laminated on the color filter layer 202, the color filter layer
202 is laminated on the black matrix layer 201, and finally,
the black matrix layer 201 is laminated on the second
substrate 200.

[0085] The protrusions 120 are formed as the thin film
transistors, more particularly, the semiconductor layer (des-
ignated as reference numeral 107a of FIG. 10E) and data
line layer including the data lines 102 and source/drain
electrodes 102a and 1025, are patterned by use of a half-torn
mask or diffraction exposure mask.

[0086]

[0087] FIG. 8 is an enlarged plan view showing a first
column spacer and a peripheral region thereof included in a
liquid crystal display device in accordance with a second
embodiment of the present invention. FIG. 9 is a sectional
view showing first and second column spacers of the liquid
crystal display device in accordance with the second
embodiment of the present invention.

[0088] As shown in FIGS. 8 and 9, the liquid crystal
display device in accordance with the second embodiment of
the present invention is basically similar to that of the
previously described first embodiment as shown in FIGS. §
to 7 except for the shape of a protrusion 140, and the detailed
description of the similar configuration will be omitted.

[0089] As shown in FIG. 8, the protrusion 140 has a
laminated structure including a lower semiconductor layer

Second Embodiment
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123 having a rectangular horizontal cross section and an
upper source/drain metal layer pattern 124q having a smaller
horizontal cross section than that of the semiconductor layer
123, a central portion of the source/drain metal layer pattern
124a being circularly removed. A first column spacer 310 is
formed to correspond to the protrusion 140. Both the pro-
trusion 140 and the first column spacer 310 may be formed
on the common line 104a. Also, a second column spacer 320
is formed on the overcoat layer 203 at a position corre-
sponding to a region of the gate line 101 or common line
104a where the protrusion 140 is not formed.

[0090] As shown in FIG. 9, the protective layer 106 is
formed over the entire surface of the gate insulation layer
105 and over a top of the protrusion 140. The first column
spacer 310 is formed on the second substrate 200 to corre-
spond to the protrusion 140. When the first and second
substrates 100 and 200 are bonded to each other, a portion
of the protective layer 106 above the source/drain metal
layer pattern 124a comes into contact with the first column
spacer 310. In this embodiment, a portion of the protective
layer 106, which corresponds to the center of the protrusion
140 where the source/drain metal layer pattern 124a is not
formed, is spaced apart from the first column spacer 310.

[0091] Similar to the first embodiment of the present
invention, when a pressure, required to bond the first and
second substrates 100 and 200, is applied, only a selected
portion of the protrusion 140 (where the source/drain metal
layer pattern 124a is formed) comes into contact with the
first column spacer 310, and the remaining portion of the
protrusion 140 is spaced apart from the first column spacer
310. Accordingly, as compared to the conventional column
spacer having no protrusion, a contact area due to a touch
action is reduced, thereby allowing rapid restoration to the
original state and preventing a touch defect.

[0092] In addition, when the liquid crystal display device
in accordance with the second embodiment of the present
invention is subjected to a push test wherein a predetermined
pressure, which is larger than a pressure applied to bond two
substrates, is applied, a portion of the protective layer 106
above the source/drain metal layer pattern 124a is first
pushed by the first column spacer 310. Finally, a portion of
the protective layer 106, which corresponds to the semicon-
ductor layer 123 of the protrusion 140 where the source/
drain metal layer pattern 124a is not formed, is pushed by
the first column spacer 310. During the push test, a contact
area between the protrusion 140 and the first column spacer
310 increases in accordance with an increase in the pressure
applied, resulting in distribution of the pressure. This pre-
venting generating a imprinting spot (push spot) at the first
column spacer 310 even if an excessively high pressure is
applied during the push test.

[0093] When the first column spacer 310, which comes
into contact with the protective layer 106 above the source/
drain metal layer pattern 124a in the bonded state of the
substrates, is depressed by a certain thickness at the contact
portion thereof, and the liquid crystals are expanded, at a
high temperature, as much as the depressed thickness of the
first column spacer 310, it is possible to prevent the first
substrate 100 from being spaced apart from the first column
spacer 310. As a result, in a state wherein the first column
spacer 310 comes into contact with a corresponding portion
of the protrusion 140, falling of the liquid crystals due to
gravity can be prevented, thereby avoiding a gravity defect.
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[0094] Hereinafter, a method for manufacturing the liquid
crystal display device in accordance with an embodiment of
the present invention will be explained. In particular, the
method for manufacturing the liquid crystal display device
will be explained based on the first embodiment of the
present invention. In the following accompanying drawings,
the protrusion formed on the first substrate, and the semi-
conductor layer and source/drain layer formed in the same
layer as the protrusion are shown.

[0095] FIGS. 10A to 10E are sectional views showing
sequential processes of a method for manufacturing the first
and second column spacers of the liquid crystal display
device in accordance with an embodiment of the present
invention(the plan view of the liquid crystal display device
refers to FIGS. 5 and 6).

[0096] As shown in FIG. 10A, a metal material is depos-
ited over the entire surface of the first substrate 100. The
metal material is then selectively removed to form the gate
lines 101 arranged in one direction, the common lines 104«
arranged in a direction parallel to the gate lines 101 while
being uniformly spaced apart from the gate lines 101, and
the common electrodes 104 branched from the respective
common lines 104a. The gate electrodes 101a protrude from
certain portions of the respective gate lines 101.

[0097] Then, the gate insulation layer 105 is formed over
the entire surface of the first substrate 100 including the gate
electrodes 101a, gate lines 101, common lines 104q, and
common electrodes 104.

[0098] Thereafter, the semiconductor layer 107 and the
metal layer 112 are deposited in sequence over the entire
surface of the first substrate 100 including the gate insulation
layer 105. Although not shown, the semiconductor layer 107
has a laminated structure including an amorphous silicon
layer and an impurity layer formed on the amorphous silicon
layer.

[0099] As shown in FIG. 10B, a mask 400, which is
defined with light shielding portions 401, semi-transparent
portions 403, and transparent portions 402, is prepared.

[0100] After coating a negative photosensitive layer 130
over the entire surface of the metal layer 112, the mask 400
is aligned on a top of the first substrate 100 including the
coated photosensitive layer 130.

[0101] Here, the light shielding portions 401 of the mask
400 correspond to the regions where the metal layer 112 and
semiconductor layer 107 will be completely removed after a
patterning process, the transparent portions 402 correspond
to the regions where the metal layer 112 and semiconductor
layer 107 will remain after the patterning process, and the
semi-transparent portions 403 correspond to the regions
where only the semiconductor layer 107 will remain after
the patterning process.

[0102] The photosensitive layer 130 is then primarily
exposed and developed by use of the mask 400, to form a
first photosensitive layer pattern 130a.

[0103] After completing the exposure and development
processes, the regions of the first photosensitive layer pat-
tern 130a corresponding to the transparent portions 402 and
the semi-transparent portions 403 of the mask 400 remain.
Specifically, the regions of the first photosensitive layer
pattern 130a corresponding to the semi-transparent portions
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403 are further removed to have a thickness thinner than that
of the remaining regions of the first photosensitive layer
pattern 130a corresponding to the transparent portions 402.
As a result, the first photosensitive layer pattern 130a has a
stepped structure rather than a flat structure.

[0104] Next, the metal layer 112 is patterned by use of the
first photosensitive layer pattern 130a and an etching solu-
tion or gas that is capable of selectively etching the metal
layer 112, to form a metal layer pattern 1124 (see FIG. 10C).

[0105] Subsequently, as shown in FIG. 10D, the semicon-
ductor layer 107 is etched by use of the first photosensitive
layer pattern 1304 and an etching solution or gas that is
capable of selectively etching the semiconductor layer 107,
to form the semiconductor layer 107a of each thin film
transistor (TFT), and to form the semiconductor layer pat-
tern 121a of the first pattern 120a and the semiconductor
layer pattern 1204 of each protrusion 120. Here, the semi-
conductor layer pattern 121a of the first pattern 120a is a
portion corresponding to an outer periphery of the protrusion
120, and the semiconductor layer pattern 1205 is a portion
corresponding to the center of the protrusion 120.

[0106] Thereafter, an ashing process is performed to com-
pletely remove the thinner portion of the stepped first
photosensitive layer pattern 130q, to form a second photo-
sensitive layer pattern 1305.

[0107] Then, the source/drain electrodes 102a and 1025
and the source/drain metal layer pattern 1224 that constitute
the first pattern 120a of each protrusion 120 are formed by
use of the second photosensitive layer pattern 1305 and an
etching solution or gas that is capable of selectively etching
a metal layer.

[0108] Assuming that the semiconductor layer 107 (see
FIG. 10A) has a laminated structure including the amor-
phous silicon layer and the n+ layer (impurity layer) formed
on the amorphous silicon layer, the impurity layer in the
channel region is removed by using the source/drain metal
layer pattern 122a as an etching mask and by use of an
etching solution or gas that is capable of selectively remov-
ing the impurity layer.

[0109] During the patterning of the semiconductor layer
107, semiconductor layer patterns 121a and 1205, and
source/drain electrodes 102a and 1025 as described above
with reference to FIGS. 10C and 10D, the data lines 102 are
further patterned to extend in a direction perpendicular to the
gate lines 101. In this case, the source electrodes 102a are
formed to protrude from the data lines 102.

[0110] Thereafter, the second photosensitive layer pattern
1304 is removed.

[0111] As shown in FIG. 10E, the protective layer 106 is
formed over the entire surface of the first substrate 100
including the semiconductor layer 1074, source/drain elec-
trodes 1024 and 1025, and protrusion 120.

[0112] Here, the shapes of the transparent portion and light
shielding portion of the mask 400 are determined depending
on whether the photosensitive layer has a negative photo-
sensitivity or positive photosensitivity. The accompanying
drawings illustrate the case wherein the photosensitive layer
130 has a negative photosensitivity. If the photosensitive
layer 130 has a positive photosensitivity, the shapes of the
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transparent portion and light shielding portion of the mask
400 are reversed, but the same patterning effect can be
achieved in both the cases.

[0113] Although not shown, the protective layer 106 is
selectively removed at positions above the respective drain
electrodes 1025, to form the contact holes 106a.

[0114] Subsequently, a transparent electrode material is
deposited over the entire surface of the protective layer 106
including the contact holes 106a. The transparent electrode
material is then selectively removed, to form the pixel
electrodes 103 arranged alternately with the common elec-
trodes 104.

[0115] Thereafter, the black matrix layer 201 is formed on
the second substrate 200 at portions corresponding to the
regions other than the pixel regions, and the color filter layer
202 is formed on the black matrix layer 201 at portions
corresponding to the pixel regions. The overcoat layer 203
is formed over the entire surface of the second substrate 200
including the black matrix layer 201 and color filter layer
202.

[0116] Subsequently, a liquid crystal matetial (not shown)
is deposited onto the first substrate 100 or second substrate
200, and the remaining substrate 200 or 100, on which no
liquid crystal material is deposited, is turned over, to bond
the first and second substrates 100 and 200 each other.

[0117] The above embodiments of the present invention
takes an in-plane switching (IPS) mode as an example, but
the present invention is also applicable to a twist nematic
(TN) mode. The twist nematic mode is similar to the above
described IPS mode except for that a pixel electrode on each
pixel region of a first substrate has a single pattern, and a
common electrode is formed over the entire surface of a
second substrate. In the case of the twist nematic mode, no
common line is formed at the pixel regions, and therefore, all
of first and second column spacers and protrusion are
formed on gate lines.

[0118] As apparent from the above description, the liquid
crystal display device and the method for manufacturing the
same have advantages as follows:

[0119] First, instead of forming a protrusion to correspond
to the center of a column spacer, a protrusion may be
configured to correspond to the entire column spacer and
may have a stepped structure due to a recess formed therein.
With this configuration, only an outer periphery of the
protrusion comes into contact with the column spacer when
first and second substrates are bonded to each other. This
reduces a contact area between the first and second sub-
strates (more particularly, a contact area between the pro-
trusion and the column spacer), thereby allowing rapid
restoration to the original state even if a touch occurs, as
compared to a conventional column spacer that wholly
comes into contact with a substrate. As a result, the risk of
a touch defect is significantly reduced.

[0120] Second, when the illustrated liquid crystal display
device is subjected to a push test wherein a pressure, which
is higher than a pressure applied for the bonding of both the
substrates, is applied, the column spacer, which initially
comes into contact with only the outer periphery of the
protrusion when the substrates are bonded to each other,
provides a gradually increased contact area to the protrusion
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due to the stepped structure of the protrusion. Specifically, as
the pressure applied during the push test increases, the
column spacer gradually comes into contact with the pro-
trusion from a relatively shallow portion to a relatively deep
portion of the recess formed in the protrusion. This can
distribute the applied pressure upon the push test. As a result,
the plastic deformation at the column spacer where the
pressure is concentrated is alleviated, resulting in prevention
of a imprinting spot.

[0121] Third, when the liquid crystals are expanded due to
a high temperature, the portion of the column spacer, which
is depressed by the outer periphery of the protrusion upon
bonding of the substrates, acts to compensate for the expan-
sion of the liquid crystals, thereby achieving a predeter-
mined gravity margin, and preventing a gravity defect to
some extent.

[0122] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided 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 a second substrate arranged to face
each other;

at least one protrusion formed on the first substrate at a
first region, the at least one protrusion having a recess
therein;

a first column spacer formed on the second substrate
corresponding to the at least one protrusion; and

a liquid crystal layer filled between the first and second

substrates.

2. The liquid crystal display device of claim 1, wherein
the first column spacer is in contact with the at least one
protrusion.

3. The liquid crystal display device of claim 2, wherein
the first column spacer has a surface facing the at least one
protrusion, the surface of the first column spacer is partially
in contact with the at least one protrusion.

4. The liquid crystal display device of claim 3, wherein
only a peripheral portion of the surface of the first column
spacer is in contact with the at least one protrusion.

5. The liquid crystal display device of claim 2, wherein
the recess of the at least one protrusion is enclosed by the
first column spacer and the at least one protrusion to form a
cavity.

6. The liquid crystal display device of claim 2, wherein
the at least one protrusion includes:

a first structure surrounding the recess; and

a second structure formed inside the recess.

7. The liquid crystal display device of claim 6, wherein
the first structure extends along an entire outer periphery of
the recess.

8. The liquid crystal display device of claim 6, wherein
the first structure is in contact with the first column spacer,
and the second structure is spaced apart from the first
column spacer.
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9. The liquid crystal display device of claim 8, wherein
the first column spacer has a surface facing the at least one
protrusion, and only a peripheral portion of the surface of the
first column spacer is in contact with the first structure.

10. The liquid crystal display device of claim 6, wherein
the first and second structures have different heights from
each other.

11. The liquid crystal display device of claim 10, wherein
the first structure is higher than the second structure.

12. The liquid crystal display device of claim 1, further
comprising a second column spacer formed on the second
substrate corresponding to a second region on the first
substrate where the at least one protrusion is not formed,
wherein the second column spacer is spaced apart from a
protective layer on the first substrate.

13. The liquid crystal display device of claim 1, wherein
the recess has a closed loop.

14. The liquid crystal display device of claim 13, wherein
the closed loop has a circular shape or a polygonal shape.

15. The liquid crystal display device of claim 1, further
comprising:

gate lines and data lines formed on the first substrate to
intersect each other and define pixel regions; and

thin film transistors formed at intersections of the gate
lines and data lines, each of the thin film transistors
includes:

a gate electrode;
a source electrode;
a drain electrode; and

a semiconductor layer formed on the gate electrode to
be partially overlapped with the source/drain elec-
trodes.

16. The liquid crystal display device of claim 14, wherein
the at least one protrusion has a double layered structure
including a semiconductor layer pattern that is in a same
layer as the semiconductor layer, and a metal layer formed
above the semiconductor layer pattern, the metal layer being
in a same layer as the source/drain electrodes.

17. The liquid crystal display device of claim 16, wherein
the at least one protrusion further includes a protective layer
directly above the double layered structure, the first column
spacer being in contact with the protective layer directly
above the double layered structure.

18. The liquid crystal display device of claim 16, wherein
the recess of the protrusion is defined by a removed portion
of the source/drain metal layer.

19. The liquid crystal display device of claim 16, wherein
the recess of the protrusion is defined by a removed portion
of the source/drain metal layer and a removed portion of the
semiconductor layer pattern below the source/drain metal
layer.

20. The liquid crystal display device of claim 15, wherein
pixel electrodes are arranged alternately with common elec-
trodes at the pixel regions of the first substrate.

21. The liquid crystal display device of claim 15, wherein
pixel electrodes are formed at the pixel regions of the first
substrate, and common electrodes are formed on the entire
surface of the second substrate.
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22. The liquid crystal display device of claim 1, wherein
the first region is directly above one of gate lines on the first
substrates or above one of common lines on the first sub-
strates.

23. A method for manufacturing a liquid crystal display
device comprising:

preparing a first substrate and a second substrate facing
each other;

forming at least one protrusion on the first substrate at a
first region, the at least one protrusion having a recess
therein;

forming a first column spacer on the second substrate
corresponding to the at least one protrusion;

providing liquid crystal materials between the first and
second substrates; and

bonding the first and second substrates to each other.

24. The method of claim 23, wherein the bonding step
includes contacting the first column spacer with the at least
one protrusion.

25. The method of claim 24, wherein the first column
spacer has a surface facing the at least one protrusion, and
the contacting step includes partially contacting the surface
of the first column spacer with the at least one protrusion.

26. The method of claim 25, wherein the contacting step
includes contacting only a peripheral portion of the surface
of the first column spacer with the at least one protrusion.

27. The method of claim 24, wherein the contacting step
further includes enclosing the recess of the at least one
protrusion by the first column spacer and the at least one
protrusion to form a cavity.

28. The method of claim 24, wherein the step of forming
the at least one protrusion includes:

forming a first structure surrounding the recess; and

forming a second structure inside the recess.

29. The method of claim 28, wherein the step of forming
the first structure includes forming the first structure to
extend along an entire outer periphery of the recess.

30. The method of claim 29, wherein the contacting step
includes contacting the first structure with the first column
spacer without contacting the second structure with the first
column spacet.

31. The method of claim 30, wherein the first column
spacer has a surface facing the at least one protrusion, and
the contacting step further includes contacting only a periph-
eral portion of the surface of the first column spacer with the
first structure.

32. The method of claim 28, wherein the step of forming
the at least one protrusion includes forming the first and
second structures to have different heights from each other.

33. The method of claim 32, wherein the first structure is
higher than the second structure.

34. The method of claim 23, further comprising forming
a second column spacer on the second substrate correspond-
ing to a second region on the first substrate where the at least
one protrusion is not formed, wherein the bonding step
includes keeping the second column spacer spaced apart
from a protective layer on the first substrate.

35. The method of claim 23, wherein the recess has a
closed loop.

36. The method of claim 35, wherein the closed loop has
a circular shape or a polygonal shape.
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37. The method of claim 23, further comprising;

forming gate lines on the first substrate to extend in one
direction;

forming a semiconductor layer and metal layer over the
entire surface of the first substrate including the gate
lines; and

wherein the step of forming the at least one protrusion
includes selectively removing the metal layer and the
semiconductor layer.

38. The method of claim 37, wherein the step of forming
the at least protrusion includes forming a double layered
structure including a semiconductor layer pattern that is in a
same layer as the semiconductor layer, and a metal layer
laminated above the semiconductor layer pattern, the metal
layer being in a same layer as the source/drain electrodes.

39. The method of claim 38, wherein the step of forming
the at least one protrusion further includes forming a pro-
tective layer directly above the double layered structure, and
the bonding step includes contacting the first column spacer
with the protective layer directly above the double layered
structure.

40. The method of claim 38, wherein the recess of the
protrusion is defined by removing a portion of the source/
drain metal layer.

41. The method of claim 38, wherein the recess of the
protrusion is defined by removing a portion of the source/
drain metal layer and a portion of the semiconductor layer
pattern below the source/drain metal layer.

42. The method of claim 37, wherein the step of forming
the at least one protrusion includes:

coating a photosensitive layer having a predetermined
thickness over the entire surface of the metal layer;

forming a first photosensitive layer pattern having a
stepped upper surface by aligning a mask above the
photosensitive layer, and selectively exposing and
developing certain portions of the photosensitive layer
by use of the mask;

10
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forming a metal layer pattern and semiconductor layer
pattern by subsequently removing portions of the metal
layer and semiconductor layer where the first photo-
sensitive layer does not exist by using the first photo-
sensitive layer pattern as an etching mask;

forming a second photosensitive layer pattern by remov-
ing a thinner portion of the first photosensitive layer
pattern via an ashing process; and

etching an exposed portion of the metal layer pattern by

use of the second photosensitive layer pattern.

43. The method of claim 23, wherein the first region is
directly above one of gate lines on the first substrates or one
of common lines on the first substrates.

44. A spacer structure of a display device, the display
device having a first substrate and a second substrate facing
each other, the spacer structure comprising:

at least one protrusion formed on the first substrate at a
first region, the at least one protrusion having a recess
therein; and

a first column spacer formed on the second substrate

corresponding to the at least one protrusion.

45. The spacer structure of claim 44, wherein the first
column spacer is in contact with the at least one protrusion.

46. The spacer structure of claim 45, wherein the first
column spacer has a surface facing the at least one protru-
sion, the surface of the first column spacer is partially in
contact with the at least one protrusion.

47. The spacer structure of claim 46, wherein only a
peripheral portion of the surface of the first column spacer
is in contact with the at least one protrusion.

48. The spacer structure of claim 44, further comprising
a second column spacer formed on the second substrate
corresponding to a second region on the first substrate where
the at least one protrusion is not formed, wherein the second
column spacer is spaced apart from a protective layer on the
first substrate.
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