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LIQUID CRYSTAL DISPLAY AND METHOD
OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2014-0080927,
filed on Jun. 30, 2014 in the Korean Intellectual Property
Office, the disclosure of which is incorporated by reference
herein in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to a liquid crystal dis-
play and a method of manufacturing the same.

DISCUSSION OF RELATED ART

[0003] Liquid crystal displays display an image using a
liquid crystal layer. The liquid crystal displays are classified
into lateral electric field mode liquid crystal displays and
vertical electric field mode liquid crystal displays according
to a driving method of the liquid crystal layer thereof. The
lateral electric field mode liquid crystal displays form a lateral
electric field between two electrodes to drive the liquid crystal
layer and the vertical electric field mode liquid crystal dis-
plays form a vertical electric field between two electrodes to
drive the liquid crystal layer.

[0004] The vertical electric field mode liquid crystal dis-
plays include the two electrodes disposed on two substrates,
respectively. The lateral electric field mode liquid crystal
displays include the two electrodes disposed on one of the two
substrates. A transmittance of light of the liquid crystal dis-
plays may be determined by controlling alignment orienta-
tion of liquid crystal molecules of the liquid crystal layer.

SUMMARY

[0005] According to an exemplary embodiment of the
present invention, a liquid crystal display is provided. The
liquid crystal display includes a first substrate, a second sub-
strate facing the first substrate and a liquid crystal layer inter-
posed between the first and second substrates. The first sub-
strate includes a first base substrate, a first electrode disposed
on the first base substrate, a bump protruded from the first
base substrate and a second electrode including a shield elec-
trode part and a common electrode part. The shield electrode
part covers the bump. The common electrode part is disposed
at a center of the first electrode. The second electrode is
insulated from the first electrode and overlapped with the first
electrode. The second substrate includes a second base sub-
strate, a color filter layer including a plurality of color pixels
disposed on the second base substrate, and a spacer protruded
toward the bump of the first substrate. The spacer comprises
a same material as at least one of the plurality of color pixels.
A combined structure of the spacer and the bump is config-
ured to support the first and second substrates.

[0006] According to an exemplary embodiment of the
present invention, a method of manufacturing a liquid crystal
display is provided. A first substrate is formed. A second
substrate is formed. A liquid crystal layer is formed between
the first and second substrate. The forming of the first sub-
strate includes forming of a first electrode on a first base
substrate, forming of an insulating layer on the first electrode,
forming of a bump on the first base substrate, and forming of
a second electrode including a shield electrode part and a
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common electrode part on the first base substrate. The shield
electrode part covers the bump. The common electrode part is
disposed at a center of the first electrode. The forming of the
second substrate includes forming of a color filter layer on a
second base substrate and forming of a spacer protruded from
the second base substrate. The color filter layer includes a
plurality of color pixels. At least one of the plurality of color
pixels and the spacer are formed in a single process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features of the present invention
will become more apparent by describing in detail exemplary
embodiments thereof with reference to the accompanying
drawings of which:

[0008] FIG. 1 is a block diagram showing a liquid crystal
display according to an exemplary embodiment ofthe present
invention;

[0009] FIG. 2 is an equivalent circuit diagram showing a
pixel shown in FIG. 1;

[0010] FIG. 3Ais a plan view showing a first substrate of a
liquid crystal display panel according to an exemplary
embodiment of the present invention;

[0011] FIG. 3B isaplan view showing a second substrate of
a liquid crystal display panel according to an exemplary
embodiment of the present invention;

[0012] FIG. 4A is a cross-sectional view taken along line
I-I' shown in FIGS. 3A and 3B;

[0013] FIG. 4B is a cross-sectional view taken along line
II-IT' shown in FIGS. 3A and 3B;

[0014] FIG. 5is a graph showing a transmittance as a func-
tion of a driving voltage in a liquid crystal display according
to an exemplary embodiment of the present invention;
[0015] FIG. 6is aplan view showing a liquid crystal display
panel according to another exemplary embodiment of the
present invention;

[0016] FIG. 7 is a cross-sectional view taken along a line
III-1IT" shown in FIG. 6;

[0017] FIGS. 8A to 8E are plan views showing a method of
manufacturing a first substrate shown in FIGS. 3A, 4A, and
4B,

[0018] FIGS.9A to 9C are plan views showing a method of
manufacturing a second substrate shown in FIGS. 3B, 4A,
and 4B;

[0019] FIG.10A isaplan view showing an alignment direc-
tion of an optical alignment layer according to an exemplary
embodiment of the present invention; and

[0020] FIG. 10Bis aplan view showing an alignment direc-
tion of an optical alignment layer according to another exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0021] Exemplary embodiments of the present invention
will be described below in detail with reference to the accom-
panying drawings. However, the present invention may be
embodied in different forms and should not be construed as
limited to the embodiments set forth herein. In the drawings,
the thickness of layers and regions may be exaggerated for
clarity. It will also be understood that when an element is
referred to as being “on” another element or substrate, it may
be directly on the other element or substrate, or intervening
layers may also be present. It will also be understood that
when an element is referred to as being “coupled t0” or
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“connected to” another element, it may be directly coupled to
or connected to the other element, or intervening elements
may also be present. Like reference numerals may refer to the
like elements throughout the specification and drawings.
[0022] Hereinafter, the present invention will be described
with reference to the accompanying drawings.

[0023] FIG. 1 is a block diagram showing a liquid crystal
display according to an exemplary embodiment ofthe present
invention, and F1G. 2 is an equivalent circuit diagram show-
ing a pixel shown in FI1G. 1.

[0024] Referring to FIG. 1, a liquid crystal display DSP
includes an image display part DP to display an image, gate
and data drivers GDV and DDV to drive the image display
part DP, and a timing controller TC to control the gate and
data drivers GDV and DDV.

[0025] The image display part DP includes a plurality of
gate lines G1 to Gn, a plurality of data lines D1 to Dm, and a
plurality of pixels PX. As shown in FIG. 2, the image display
part DP includes a liquid crystal display panel configured to
include a first substrate SUB1, a second substrate SUB2
facing the first substrate SUB1, and a liquid crystal layer LC
interposed between the first substrate SUB1 and the second
substrate SUB2.

[0026] The gate lines G1 to Gn and the data lines D1 to Dm
are disposed on the first substrate SUB1. The gate lines G1 to
Gn, extending in a row direction, are arranged in a column
direction to be substantially in parallel to each other. The data
lines D1 to Dm, extending in the column direction, are
arranged in the row direction substantially in parallel to each
other.

[0027] Each ofthe pixels, for instance, a pixel connected to
an i-th gate line Gi (“1” is an integer number equal to or larger
than 1) and a j-th data line Dj (*j” is an integer number equal
to or larger than 1) includes a thin film transistor Tr and a
liquid crystal capacitor Clc.

[0028] The thin film transistor Tr includes a gate electrode
connected to the i-th gate line Gi, a source electrode con-
nected to the j-th data line Dj, and a drain electrode connected
to the liquid crystal capacitor Clc.

[0029] Theliquid crystal capacitor Clc includes a first elec-
trode EL1 disposed on the first substrate SUB1 and a second
electrode EL.2 disposed on the second substrate SUB2 as its
two terminals and the liquid crystal layer LC serves as a
dielectric material. The first electrode EL1 is electrically con-
nected to the drain electrode of the thin film transistor Tr, and
the second electrode EL2 receives a reference voltage Veom.
[0030] Each pixel PX further includes a color filter CF
disposed on the second substrate SUB2, facing toward the
first electrode EL1. The color filter CF displays one of pri-
mary colors.

[0031] The timing controller TC receives a plurality of
image signals RGB and a plurality of control signals CS from
an external source (not shown) of the liquid crystal display
DSP. The timing controller TC serves to converta data format
of the image signals RGB to a data format for the data driver
DDV. The converted image signals R'G'B' of the timing con-
troller TC is provided to the data driver DDV. The timing
controller TC generates a data control signal D-CS, e.g., an
output start signal, a horizontal start signal, etc., and a gate
control signal G-CS, e.g., a vertical start signal, a vertical
clock signal, a vertical clock bar signal, etc., on the basis of
the control signals CS. The data control signal D-CS is
applied to the data driver DDV and the gate control signal
G-CS is applied to the gate driver GDV.
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[0032] The gate driver GDV sequentially outputs gate sig-
nals in response to the gate control signal G-CS provided
from the timing controller TC. Accordingly, the pixels PX are
sequentially scanned by the gate signals in the unit of row.
[0033] The data driver DDV converts the image signals
R'G'B' to data voltages in response to the data control signal
D-CS provided from the timing controller TC. The data volt-
ages are applied to the image display part DP.

[0034] Therefore, each pixel PX is turned on in response to
a corresponding gate signal of the gate signals, and the
turned-on pixel PX receives a corresponding data voltage of
the data voltages from the data driver DDV, thereby display-
ing a desired image.

[0035] FIG. 3A s a plan view showing the first substrate of
the liquid crystal display panel according to an exemplary
embodiment of the present invention, FIG. 3B is a plan view
showing the second substrate of the liquid crystal display
panel according to an exemplary embodiment of the present
invention, FIG. 4A is a cross-sectional view taken along line
I-I' shown in FIGS. 3A and 3B, and FIG. 4B is a cross-
sectional view taken along line II-IT' shown in FIGS. 3A and
3B.

[0036] Referring to FIGS. 3A, 3B, 4A, and 4B, the liquid
crystal display panel included in the image display part DP
includes the first substrate SUB1, the second substrate SUB2
facing the first substrate SUB1, and the liquid crystal layer LC
interposed between the first and second substrates SUB1 and
SUB2.

[0037] The first substrate SUB1 includes a first base sub-
strate BS1 formed of a transparent glass or plastic, and a first
gate line Gi-1, a second gate line (i, a first data line Dj, and
a second data line Dj+1, which are disposed on the first base
substrate BS1.

[0038] Thefirstand second gate lines Gi-1 and Giextend in
a first direction A1 and are arranged in a second direction A2
crossing the first direction Al to be spaced apart from each
other by a predetermined distance. The first and second data
lines Dj and Dj+1 extend in the second direction A2 and are
arranged in the first direction A1 to be spaced apart from each
other by a predetermined distance.

[0039] The first and second gate lines Gi-1 and Gi are
electrically insulated from the first and second data lines Dj
and Dj+1 by a gate insulating layer GI. The first and second
data lines Dj and Dj+1 are covered by a protective layer PSV.
[0040] Each of the first and second data lines Dj and Dj+1
is bent in a symmetrical shape with respect to a center line
passing through a center portion in distance between the first
and second gate lines Gi-1 and Gi and substantially parallel
to the first and second gate lines Gi-1 and Gi.

[0041] The first electrode EL1, the thin film transistor Tr,
and the second electrode EL2 are further disposed on the first
base substrate BS1. For example, the thin film transistor Tr
includes a gate electrode GE corresponding to a portion of the
second gate line (i, a source electrode SE branched from the
first data line Dj, and a drain electrode DE disposed above the
gate electrode GE and spaced apart from the source electrode
SE by a predetermined distance.

[0042] The gate electrode GE has a double-layer structure
of two electrode layers M1 and M2 stacked on one another.
The lower layer M1 of the gate electrode GE includes a
transparent conductive material, e.g., indium tin oxide,
indium zinc oxide, etc., and the upper electrode M2 includes
a metal layer, e.g.. aluminum, copper, molybdenum, etc.
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[0043] The first electrode EL1 includes substantially the
same material as that of the lower layer M1 of the gate
electrode GE. For example, the first electrode EL1 is over-
lapped with a pixel area defined by the first and second gate
lines Gi-1 and Gi and the first and second data lines Dj and
Dj+1. The first electrode EL1 may be integrally formed as a
single, individual unit in the pixel area.

[0044] Inanexemplary embodiment, the gate electrode GE
and the first electrode EL1 may include different materials
and have different shapes. For example, the gate electrode GE
may have a single-layer structure or a multi-layer structure of
a metal material, e.g., aluminum, copper, molybdenum, etc.
In this case, the gate electrode GE need not include the trans-
parent conductive material of the first electrode EL1. For
example, the first electrode EL1 may include a transparent
conductive material which is different from the gate electrode
GE.

[0045] The gate electrode GE and the first electrode EL1
are covered by the gate insulating layer GI. An active layer AL
is disposed on the gate insulating layer GI. Although not
shown in the drawings, first and second ohmic contact layers
are disposed on the active layer AL and spaced apart from
each other. The source electrode SE is disposed on the first
ohmic contact layer and the drain electrode DE is disposed on
the second ohmic contact layer.

[0046] The source electrode SE and the drain electrode DE
are covered by the protective layer PSV. A first contact hole
CHI penetrates the protective layer PSV to expose a portion
of the drain electrode DE. A second contact hole CH2 pen-
etrates the protective layer PSV and the gate insulating layer
GI to expose a portion of the first electrode EL1. The first
contact hole CH1 is adjacent to the second contact hole CH2.
[0047] A bridge electrode BE is disposed on the protective
layer PSV to electrically connect the drain electrode DE and
the first electrode EL1 through the first and second contact
holes CH1 and CH2.

[0048] The first and second data lines Dj and Dj+1 are
disposed above the gate insulating layer GI and extend in the
second direction A2. The first and second data lines Dj and
Dj+1 are covered by the protective layer PSV.

[0049] A bump BP is disposed along the first and second
data lines Dj and Dj+1 on the protective layer PSV. The bump
BP is formed in a line shape as the first and second data lines
Dj and Dj+1. Alternatively, the bump BP may be divided into
plural portions, and each of the plural portion is disposed in
the unit of pixel.

[0050] When viewed in the first direction A1 substantially
perpendicular to the extension direction of the first and sec-
ond data lines Dj and Dj+1, the bump BP has a trapezoid
shapein a cross section. The bump BP has a height h1 ofabout
2 micrometers to about 4 micrometers.

[0051] The second electrode EL2 includes a shield elec-
trode part P1 to shield the bump BP and a common electrode
part P2. The common electrode part P2 is disposed at a center
of the first electrode EL1. The shield electrode part P1 and the
common electrode part P2 extend substantially parallel to the
first and second data lines Dj and Dj+1. The shield electrode
part P1 and the common electrode part P2 are electrically
connected to each other to receive the reference voltage Vcom
(refer to F1G. 2).

[0052] A slit SL is formed between the shield electrode part
P1 and the common electrode part P2 of the second electrode
EL2. A width W1 of the common electrode part P2 is smaller
than a width W2 of the slit SL. The width W1 ranges from
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about 1.5 micrometers to about 3 micrometers, and the width
W2 ranges from about 2.0 micrometers to about 4 microme-
ters. For example, when the width W1 is about 3 micrometers,
the width W2 is about 3.5 micrometers.

[0053] Theshield electrode part P1 has a structure to shield
or cover upper and side surfaces of the bump BP. Both ends of
the shield electrode part P1 extend toward the common elec-
trode part P2, partially overlapping the first electrode EL1.
Accordingly, the shield electrode part P1 is partially over-
lapped with the first electrode EL1. For example, a width W5
of the overlapped region between the shield electrode part P1
and the first electrode EL1 is about 1.5 micrometers.

[0054] A width W3 in the first direction Al of the bump BP
is about one and half or about two times greater than a width
W4 of the first and second data lines Dj and Dj+1. For
example, when the width W3 is about 4 micrometers, the
width W4 is about 2 micrometers.

[0055] The bump BP includes an organic insulating mate-
rial having a low dielectric constant, e.g., about 3.2 or less, to
reduce a capacitance between the shield electrode part P1 and
the first and second data lines Dj and Dj+1. As described
above, since the bump BP is shielded or covered by the shield
electrode part P1, the electric field caused by the first and
second data lines Dj and Dj+1 1s shielded. As a result, the
liquid crystal molecules disposed in the vicinity of the first
and second data lines Dj and Dj+1 may be prevented from
malfunctioning.

[0056] Further, the shield electrode part P1 is disposed
along the upper and side surfaces ofthe bump BP, and thus the
shield electrode part P1 has a shape protruded toward the
second substrate SUB2. Accordingly, an electric field EF1 is
formed between the shield electrode part P1 disposed on the
side surface of the bump BP and the first electrode EL1 so that
the liquid crystal molecules disposed in the vicinity of the
second substrate SUB2 are controlled to increase the trans-
mittance of the liquid crystal display panel DP without
increasing a driving voltage.

[0057] The second substrate SUB2 includes a second base
substrate BS2 formed of a transparent glass or plastic, a
plurality of color filters CF disposed on the second base
substrate BS2, a black matrix BM disposed between the color
filters CF to block the light traveling thereto, and a spacer SP
disposed on the black matrix BM and protruded toward the
first substrate SUBL.

[0058] The black matrix BM is disposed between the color
filters CF to block the light leaking through the pixels.

[0059] Theblack matrix BM is disposed in a light blocking
area NDA of the liquid crystal display panel DP. In the liquid
crystal display panel DP, an area in which the image is dis-
played may be referred to as a display area DA and an area in
which no image is displayed may be referred to as the light
blocking area NDA. The light blocking area NDA corre-
sponds to an area in which the data lines, the thin film tran-
sistor, and the gate lines are disposed. The liquid crystal
molecules disposed above the data lines, the thin film transis-
tor, and the gate lines may be malfunctioned due to the elec-
tric field caused by the data lines, the thin film transistor, and
the gate lines, and thus a light leakage may occur. The black
matrix BM may serve to prevent the light from leaking to the
light blocking area NDA.

[0060] The black matrix BM has a thickness of about 0.5
micrometers to about 1.5 micrometers. For example, the
black matrix BM has a thickness of about 1 micrometers.
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[0061] Thecolor filters CF assign colors to the light passing
through the liquid crystal layer LC. The color filters CF
include red, green, and blue color pixels R, G, and B. The
combined pixels of the red color pixel R, the green color pixel
G, and the blue color pixel B display a color image. The
present invention is not limited thereto. For example, the
color filters CF may include at least one of a magenta color
pixel, a yellow color pixel, and a cyan color pixel.

[0062] Forexample, the red, green, and blue color pixels R,
G, and B are arranged in the first direction Al. Two color
pixels adjacent to each other are spaced apart from each other
in the first direction Al by a predetermined distance. Alter-
natively, the red, green, and blue color pixels R, G, and B may
be arranged in the second direction A2, and two color pixels
adjacent to each other are spaced apart from each other in the
second direction A2 by a predetermined distance.

[0063] The color filter CF is partially overlapped with the
black matrix BM at the boundary between the color filter CF
and the black matrix BM.

[0064] The color filter CF has a height h2 of about 1.5
micrometers to about 2.5 micrometers. For example, the
height h2 may be about 2 micrometers.

[0065] The spacer SP is protruded toward the first base
substrate BS1 from the second base substrate BS2. The spacer
SP is disposed on the second base substrate BS2 in the light
blocking area NDA. The spacer SP overlaps the black matrix
BS when viewed from the above. For example, the spacer SP
is disposed in an area corresponding to an area of the first
substrate SUB1, in which the bump BP is disposed. and the
spacer SP is overlapped with a portion of the bump BP when
viewed from the above.

[0066] The spacer SP has a height h3 of about 1 microme-
ters to about 3.0 micrometers. For example, the height h3 may
be about 2 micrometers.

[0067] The first substrate SUB1 is in contact with the sec-
ond substrate SUB2 in the area in which the spacer SP and the
bump BP are formed. A combined structure of the spacer SP
and the bump supports the first substrate SUB1 and the sec-
ond substrate SUB2 so that a distance of a cell gap between
the substrates SUB1 and SUB2 is maintained.

[0068] The spacer SP may be substantially simultaneously
formed with one of the color pixels through the same process.
The spacer SP may be formed of the same material as the one
of the color pixel. For example, the spacer SP is formed of the
same material as the red color pixel R among the color pixels.
The present invention is not limited thereto. For example, the
spacer SP may be formed of the same material as that of the
green color pixel G or the blue color pixel B.

[0069] When viewed from the above, the spacer SP has a
dot shape, e.g., a circular dot shape or an oval dot shape, as
shown in FIG. 3B. The present invention, however, is not
limited thereto.

[0070] The spacer SP is disposed on the bump BP. An
overcoating layer OC is interposed between the spacer SP and
the bump BP. Alternatively, the spacer SP is in direct contact
with the bump.

[0071] The overcoating layer OC covers the color filter CF,
the black matrix BM, and the spacer SP. The overcoating layer
OC has a height of about 0.3 micrometers to about 1
micrometers. For example, the overcoating layer OC has the
height of about 0.55 micrometers.

[0072] FIG. 3B shows one spacer SP for the convenience of
description. The spacer SP serves to support the substrates
SUB1 and SUB2 together with the bump so that a gap spacing
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between the substrates SUB1 and SUB2 is maintained.
Accordingly, the number of spacers SP may be determined to
provide such support to the substrates SUB1 and SUB2. For
example, the spacer SP may be disposed in each pixel to
maintain the gap spacing between the substrates SUB1 and
SUB2. Alternatively, the spacer SP need not be disposed in
each pixel if such arrangement of the spacers SP provides the
support necessary to maintain the gap spacing between the
substrates SUB1 and SUB2.

[0073] The second substrate SUB2 faces the first substrate
SUB1 and is coupled to the first substrate SUBI, and the
liquid crystal layer LC is interposed between the first and
second substrates SUB1 and SUB2.

[0074] When the gate signal is applied to the pixel through
the second gate line Gi, the thin film transistor Tris turned on
in response to the gate signal. The data voltage applied to the
first data line Dj is applied to the first electrode EL1 through
the drain electrode DE of the thin film transistor Tr. The data
voltage serves as the driving voltage to control the liquid
crystal molecules of the liquid crystal layer LC.

[0075] Thefirst electrode EL1 applied with the data voltage
forms the electric field in cooperation with the second elec-
trode EL2 applied with the reference voltage, and thus an
alignment direction of the liquid crystal molecules in the
liquid crystal layer LC is determined. The light passing
through the liquid crystal layer L.C is polarized in accordance
with the alignment direction of the liquid crystal molecules.
[0076] The first and second electrodes EL1 and EL2 form
the liquid crystal capacitor Clc (refer to FIG. 1) together with
the liquid crystal layer LC, which serves as the dielectric
substance, to maintain the voltage applied to the pixel after
the thin film transistor Tr is turned off.

[0077] As described above, the cell gap may be determined
by the bump BP and the spacer SP. The spacer SP may be
substantially simultaneously formed with the color filters CF
through the same process. Accordingly, an additional process
is not necessary to form the spacer SP used to maintain the
cell gap, and thus the manufacturing process of the liquid
crystal display panel DP may be simplified.

[0078] FIG. 5 is a graph showing transmittance as a func-
tion of a driving voltage according to an exemplary embodi-
ment of the present invention. In FIG. 5, a first graph G1
shows a variation in the transmittance against the driving
voltage in the conventional liquid crystal display and a second
graph G2 shows a variation in the transmittance against the
driving voltage in the liquid crystal display in FIGS. 3A and
3B.

[0079] As shown in FIG. 5, the transmittance of the liquid
crystal display panel shown in FIGS. 3A and 3B, which has a
structure that the shield electrode part P1 is formed on the
upper and side surfaces of the bump BP to control the liquid
crystal molecules, is comparatively higher than that of the
conventional liquid crystal display in the driving voltage of
less than about 4 V. Accordingly, the liquid crystal display
shown in FIGS. 3A and 3B may obtain the transmittance
required to display an image using the driving voltage lower
than that of the conventional liquid crystal display. As a result,
the transmittance of the liquid crystal display is increased and
the power consumption of the liquid crystal display is
reduced.

[0080] FIG. 6is aplan view showing a liquid crystal display
panel according to an exemplary embodiment of the present
invention, and FIG. 7 is a cross-sectional view taken along
line II-III' shown in FIG. 6. In FIGS. 6 and 7, the same
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reference numerals denote the same elements in FIGS. 1 to
4B, and thus detailed descriptions of the same elements will
be omitted.

[0081] The line [II-1II' shown in FIG. 6 corresponds to the
line II-II' shown in FIGS. 3A and 3B.

[0082] Referringto FIGS. 6 and 7, asecond substrate SUB2
includes a second base substrate BS2 formed of a transparent
glass or plastic, a plurality of color filters CF disposed on the
second base substrate BS2, a black matrix BM disposed
between the color filters CF to block the light traveling
thereto, and a spacer disposed on the black matrix BM and
protruded toward the first substrate SUB1.

[0083] The spacer includes a main spacer MSP having a
firstheight h3 and a sub-spacer SSP having a second height h4
smaller than the first height. The first height h3 ranges from
about 1 micrometers to about 3.0 micrometers. For example,
the first height h3 may be about 2 micrometers. The second
height h4 ranges from about 1.3 micrometers to about 1.8
micrometers.

[0084] Since the height h4 of the sub-spacer SSP is smaller
than the height h3 of the main spacer MSP, the first substrate
SUBT1 and the second substrate SUB2 are spaced apart from
each other in the area in which the sub-spacer SSP is disposed.
[0085] The sub-spacer SSP serves to prevent the first and
second substrates SUB1 and SUB2 from making contact each
other when an external force is applied. Forexample, when an
external force is applied, the second substrate SUB2 may be
curved toward the first substrate SUB1 in a region where the
main spacer MSP does not exist. If the upper portion of the
sub-spacer SSP may be in contact with the bump BP, the
bump BP may stop the second substrate SUB2 from being
further curved. Accordingly, the configuration of the sub-
spacer SSP and the bump BP may serve to prevent elements of
the liquid crystal display panel from being damaged when an
external force is applied.

[0086] The main spacer MSP and/or the sub-spacer SSP
may be substantially simultaneously formed with one of the
color pixels using the same material as that of the one color
pixel. The main spacer MSP and the sub-spacer SSP are
formed of the same material as that of the red color pixel R.
The present invention is not limited thereto. For example, the
main spacer MSP and the sub-spacer SSP may be formed of
the same material as that of the green color pixel G or the blue
color pixel B.

[0087] According to FIG. 7, the main spacer MSP and the
sub-spacer SSP are disposed in different pixels. However, the
present invention is not limited thereto. For example, the main
spacer MSP and the sub-spacer SSP may be provided in each
pixel.

[0088] FIGS. 8A to 8E are plan views showing a method of
manufacturing the first substrate shown in FIGS. 3A,4A, and
4B. Hereinafter, the manufacturing method of the first sub-
strate will be described with reference to FIGS. 3A, 4A and
4B, and 8A to 8E.

[0089] Referring to FIG. 8A, the first and second gate lines
Gi-1 and Gi and the first electrode EL1 are formed on the first
base substrate BS. For example, first and second metal layers
may be sequentially formed on the first base substrate BS1
and patterned using a first mask to form the first and second
gate lines Gi-1 and Gi and the first electrode EL1 on the first
base substrate BS. One of the first and second metal layers
may be formed of a transparent conductive material, e.g.,
indium tin oxide, and the other of the first and second metal
layers may be formed of an aluminum-based metal, e.g.,
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aluminum (Al) or an alloy thereof, a silver-based metal, e.g.,
silver (Ag) or an alloy thereof, a copper-based metal, e.g,,
copper (Cu) or an alloy thereof, a molybdenum-based metal,
e.g., molybdenum (Mo) or an alloy thereof, Chromium (Cr),
tantalum (Ta), or titanium (Ti).

[0090] The first and second gate lines Gi-1 and Gi have a
double-layer structure of the first and second metal layers
sequentially stacked on one another, but the first electrode
BL1 has a single-layer structure having one of the first and
second metal layers. The first electrode EL1 is transparent.
[0091] Although not shown in FIG. 8A, the first and second
gate lines Gi-1 and Gi and the first electrode EL1 are covered
by the gate insulating layer GI. The gate insulating layer GI
includes silicon nitride (SiNx) or silicon oxide (SiOx).
[0092] Referring to FIG. 8B, the source electrode SE, the
drain electrode DE, and the first and second data lines Dj-1
and Dj are formed on the gate insulating layer GI. For
example, third and fourth metal layers may be sequentially
formed on the gate insulating layer GI and patterned using a
second mask to form the source electrode SE, the drain elec-
trode DE, and the first and second data lines Dj-1 and Dj. The
third metal layer includes molybdenum, chromium, tantalum,
or titanium, and the fourth metal layer includes copper.
[0093] A portion of each of the first and second gate lines
Gi-1 and Gi, which faces the source electrode SE and the
drain electrode DE, serves as the gate electrode GE.

[0094] Although not shown in FIG. 8B, a semiconductor
layer AL (refer to FIG. 4B) formed of hydrogenated amor-
phous silicon, poly crystalline silicon, or semiconductor
oxide and the first and second ohmic contact layers (not
shown) may be formed between the gate electrode GE and the
source electrode SE and between the gate electrode GE and
the drain electrode DE.

[0095] However, the semiconductor layer AL and the first
and second ohmic contact layers may be formed through the
process of patterning the third metal layer using the second
mask to form the thin film transistor Tr.

[0096] Although not shown in FIG. 8B, the source elec-
trode SE, the drain electrode DE, and the first and second data
lines Dj and Dj+1 may be covered by the protectivelayer PSV.
[0097] Referring to FIG. 8C, the organic insulating mate-
rial having a low dielectric constant of about 3.0 or less is
formed on the protective layer PSV. Then, when the organic
insulating material is patterned using a third mask, the bump
BP is formed along the first and second data lines Dj and
Dj+1. The bump BP is a line shape extended along the first
and second data lines Dj and Dj+1. Alternatively, the bump
BP may be divided into plural portions in the unit of pixel.
[0098] Referring to FIG. 8D, a first contact hole CH1 and a
second contact hole CH2 are formed. For example, the pro-
tective layer PSV is patterned using a fourth mask to expose
the drain electrode DE and the first electrode EL1 through the
first contact hole CH1 and the second contact hole CH2,
respectively.

[0099] Referring to FIG. 8E, the second electrode EL2 and
the bridge electrode BE are formed. For example, a transpar-
ent conductive material may be formed on the protective layer
PSV and the bump BP, and the conductive material may be
patterned using a fifth mask to form the second electrode E1.2
and the bridge electrode BE.

[0100] The second electrode EL.2 includes the shield elec-
trode part P1 to shield or cover the bump BP and the common
electrode part P2 disposed at the center of the first electrode
EL1. The shield electrode part P1 and the common electrode
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part P2 extend along the first and second data lines Dj and
Dj+1 to be substantially parallel to the first and second data
lines Dj and Dj+1.

[0101] The slit SL is formed between the shield electrode
part P1 and the common electrode part P2 of the second
electrode EL2. The shield electrode part P1 shields the upper
and side surfaces of the bump BP, and the shield electrode part
P1 is partially overlapped with the first electrode EL1 at the
boundary between the shield electrode part P1 and the first
electrode EL1.

[0102] The bridge electrode is in contact with the drain
electrode DE and the first electrode EL1 through the first
contact hole CH1 and the second contact hole CH2, respec-
tively. Accordingly, the drain electrode DE and the first elec-
trode EL1 are electrically connected to each other by the
bridge electrode BE.

[0103] FIGS.9A to 9C are plan views showing a method of
manufacturing the second substrate shown in FIGS. 3B, 4A,
and 4B. Hereinafter, the manufacturing method of the second
substrate will be described with reference to 3B, 4A and 4B,
and 9A to 9C.

[0104] Referring to FIG. 9A, the black matrix BM is
formed. For example, a light blocking material may be
formed on the second base substrate BS2 and patterned using
the fifth mask to form the black matrix BM. The black matrix
BM is formed in the light blocking area NDA except for the
display area DA in which the image is displayed. The light
blocking area NDA corresponds to the area in which the gate
line, the data line, and the thin film transistor are formed.
[0105] Referring to FIGS. 9B and 9C, the color filters CF
and the spacer SP are formed on the second base substrate
BS2, on which the black matrix BM is formed, using sixth,
seventh, and eighth masks. When the color filters CF include
the red, green, and blue color pixels R, G, and B, the red,
green, and blue color pixels R, G, and B may be formed in a
predetermined order. For example, the red color pixel R is
formed as shown in FIG. 9A, and then the green and blue
color pixels G and B are sequentially formed as shown in FIG.
9C.

[0106] The spacer SP is formed together with the one color
pixel when the color pixel is formed. For example, when the
red color pixel R is formed as shown in FIG. 9B, the red color
pixel R and the spacer SP may be substantially simulta-
neously formed by coating a red photoresist on the entire
surface of the second base substrate BS2, partially exposing
portions of the red photoresist to a light using the sixth mask,
and developing the red photoresist.

[0107] Ifthe spacer includes the main spacer MSP and the
sub-spacer SSP, which have the different heights, the main
spacer MSP and the sub-spacer SSP may be formed through
a photolithography process using a halftone mask when the
one color pixel is formed. For example, the one color pixel,
the main spacer MSP, and the sub-spacer SSP may be formed
by a single photolithography process using one mask.
[0108] Referring to FIG. 9C, the other pixels, i.e., the green
and blue color pixels G and B, are formed and the overcoating
layer OC is formed to complete the formation of the second
substrate SUB2.

[0109] Then, the liquid crystal layer is formed between the
first and second substrates SUB1 and SUB2 to form the liquid
crystal display.

[0110] FIG.10A isaplan view showing an alignment direc-
tion of an optical alignment layer according to an exemplary
embodiment of the present invention and FIG. 10B is a plan
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view showing an alignment direction of an optical alignment
layer according to another exemplary embodiment of the
present invention.
[0111] Referring to FIGS. 10A and 10B, an alignment layer
may be formed on the second electrode EL2. The alignment
layer may include a polymer material in which a decomposi-
tion, dimerization, or isomerization reaction occurs by light
(e.g., an ultraviolet ray or a laser).
[0112] The alignment layer may be aligned by an optical
alignment method. Alternatively, the alignment layer may be
alighted by rubbing the alignment layer. For the optical align-
ment method, a planarization process to planarize the lower
layer under the alignment layer may be eliminated. Accord-
ingly, although the first substrate SUBI is not flat due to the
bump BP, an alignment defect does not occur.
[0113] As shown in FIG. 10A, when the liquid crystal mol-
ecules LCM are positive liquid crystal molecules, the align-
ment layer is optically aligned such that the liquid crystal
molecules LCM are aligned in the second direction A2 in
which the first and second data lines Dj and Dj+1 extend.
[0114] As shown in FIG. 10B, when the liquid crystal mol-
ecules LCM are negative liquid crystal molecules, the align-
ment layer is optically aligned to allow the liquid crystal
molecules LCM to be aligned in the first direction Al in
which the first and second gate lines Gi-1 and Gi extend.
[0115] While the present invention has been shown and
described with reference to exemplary embodiments thereof,
it will be apparent to those of ordinary skill in the art that
various changes in form and detail may be made therein
without departing from the spirit and scope of the inventive
concept as defined by the following claims.
What is claimed is:
1. A liquid crystal display comprising:
a first substrate;
a second substrate facing the first substrate; and
a liquid crystal layer interposed between the first and sec-
ond substrates,
wherein the first substrate comprises:
a first base substrate;
a first electrode disposed on the first base substrate;
a hump protruded from the first base substrate; and
a second electrode including a shield electrode part and
acommon electrode part, wherein the shield electrode
part covers the bump, wherein the common electrode
part is disposed at a center of the first electrode, and
wherein the second electrode is insulated from the
first electrode and overlapped with the first electrode,
and
wherein the second substrate comprises:
a second base substrate;
a color filter layer including a plurality of color pixels
disposed on the second base substrate; and
a spacer protruded toward the bump of the first substrate,
wherein the spacer comprises a same material as at
least one of the plurality of color pixels and wherein a
combined structure of the spacer and the bump is
configured to support the first and second substrates.
2. The liquid crystal display of claim 1, wherein the spacer
has a height greater than a height of each of the plurality of
color pixels.
3. The liquid crystal display of claim 2, wherein the first
substrate is in contact with the second substrate in an area
where the spacer and the bump are overlapped.
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4. The liquid crystal display of claim 2, wherein the spacer
comptrises a main spacer having afirst height and a sub-spacer
having a second height smaller than the first height.

5. The liquid crystal display of claim 4, wherein the first
substrate is in contact with the second substrate in a first area
where the main spacer is disposed, and wherein the first
substrate is spaced apart from the second substrate in a second
area where the sub-spacer is disposed.

6. The liquid crystal display ofclaim 1, further comprising:

a gate line disposed on the first base substrate; and

a data line crossing the gate line,

wherein the bump extends along the data line and is dis-

posed on the data line.

7. The liquid crystal display of claim 6, wherein the first
substrate further comprises a thin film transistor connected to
the gate line and the data line to apply a driving voltage to the
first electrode, and wherein the second substrate further com-
prises a black matrix disposed on the second base substrate,
wherein the black matrix is disposed on the gate line, the data
line, and the thin film transistor.

8. The liquid crystal display of claim 7, wherein the spacer
is disposed on the black matrix.

9. The liquid crystal display of claim 1, wherein the plu-
rality of color pixels comprises at least one of a red color
pixel, a green color pixel, and a blue color pixel.

10. The liquid crystal display of claim 9, wherein the spacer
comprises a same material as the red color pixel.

11. The liquid crystal display of claim 1, wherein the spacer
has an oval shape or a circular shape.

12. The liquid crystal display of claim 1, wherein the shield
electrode part of the second electrode is partially overlapped
with the first electrode.

13. The liquid crystal display of claim 1, wherein the com-
mon electrode part of the second electrode is substantially in
parallel to the data line.

14. A method of manufacturing a liquid crystal display,
comprising:

forming a first substrate;

forming a second substrate; and

forming a liquid crystal layer between the first and second

substrates,
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wherein the forming of the first substrate comprises:

forming a first electrode on a first base substrate;

forming an insulating layer on the first electrode;

forming a bump on the first base substrate; and

forming a second electrode including a shield electrode
part and a common electrode part on the first base
substrate, wherein the shield electrode part covers the
bump, wherein the common electrode part is disposed
at a center of the first electrode, and

wherein the forming of the second substrate comprises:

forming a color filter layer on a second base substrate,
wherein the color filter layer includes a plurality of
color pixels; and

forming a spacer protruded from the second base sub-
strate, wherein at least one of the plurality of color
pixels and the spacer are formed in a single process.

15. The method of claim 14, wherein the spacer has a
height greater than a height of each of the plurality of color
pixels.

16. The method of claim 15, wherein the single process
includes a photolithography process using one mask.

17. The method of claim 14, further comprising:

forming a gate line on the first base substrate;

forming a data line on the gate line, wherein the data line

crosses the gate line, and wherein the bump is formed
along the data line.

18. The method of claim 14, wherein the plurality of color
pixels comprise at least one of a red color pixel, a green color
pixel, and a blue color pixel, and wherein the at least one of
the plurality of color pixels is the red color pixel.

19. The method of claim 14, wherein the forming of the
spacer comprises:

forming a main spacer having a first height; and

forming a sub-spacer having a second height, wherein the

second height is smaller than the first height.

20. The method of claim 19, wherein the at least one of the
color pixels, the main spacer, and the sub-spacer are formed
by a photolithography process using one halftone mask.
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