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(57) ABSTRACT

A liquid crystal display according to an exemplary embodi-
ment of the present disclosure includes: a substrate; a pixel
electrode disposed on the substrate; a roof layer facing the
pixel electrode; a liquid crystal layer disposed in a plurality
of microcavities between the pixel electrode and the roof
layer; a partition disposed between adjacent microcavities
among the plurality of microcavities; and a shielding elec-
trode disposed between the substrate and the partition,
wherein the shielding electrode is disposed on the same
layer as the pixel electrode.
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FIG. 5

Capacitance amount of a liquid crystal according
to an exempiary embodiment(%)
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FIG. 6

Capacitance amount of a liquid crystal according
to an exemplary embodiment(%)
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2015-0147612 filed in
the Korean Intellectual Property Office on Oct. 22, 2015, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND
[0002] (a) Field
[0003] The present disclosure relates to a liquid crystal
display.
[0004] (b) Description of the Related Art
[0005] A liquid crystal display is one of display devices

that are widely used, and generally includes two substrates
and a liquid crystal layer interposed therebetween.

[0006] The liquid crystal display displays an image by
generating an electric field on a liquid crystal layer by
applying a voltage to the electrodes disposed in the display
panel including the substrate, determining alignments of
liquid crystal molecules included in the liquid crystal layer,
and controlling polarization of incident light.

[0007] As one among the liquid crystal displays, a tech-
nique realizing the display by forming a plurality of micro-
cavities and injecting the liquid crystal material therein to
form the liquid crystal layer has been developed. Unlike
conventional liquid crystal displays which use two opposing
substrates, this technique may reduce weight, thickness, and
the like thereof by forming the liquid crystal displays on one
substrate.

[0008] However, in the process forming the pixel elec-
trode and the common electrode to generate the electric field
on the liquid crystal layer, if the pixel electrode and the
common electrode are misaligned, the liquid crystal capaci-
tance may be changed.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the disclosure and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0010] Accordingly, the present disclosure provides a lig-
uid crystal display reducing the change amount of the liquid
crystal capacitance.

[0011] A liquid crystal display according to an exemplary
embodiment of the present disclosure includes: a substrate;
a pixel electrode disposed on the substrate; a roof layer
facing the pixel electrode; a liquid crystal layer disposed in
a plurality of microcavities between the pixel electrode and
the roof layer; a partition disposed between adjacent micro-
cavities among the plurality of microcavities; and a shield-
ing electrode disposed between adjacent pixel electrodes,
wherein the shielding electrode is disposed on the same
layer as the pixel electrode.

[0012] The liquid crystal display may further include a
common electrode disposed along one surface of the roof
layer and the partition protruded toward the liquid crystal
layer.
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[0013] The common electrode may be disposed between a
lower surface of the partition and the shielding electrode.
[0014] The width of the shielding electrode may be larger
than the width of the common electrode contacting the
shielding electrode.

[0015] The common electrode may contact the shielding
electrode.

[0016] The partition may include the same material as the
roof layer.

[0017] The partition may include a color filter.

[0018] The pixel electrode may include a first sub-pixel

electrode and a second sub-pixel electrode, the shielding
electrode may include a first shielding electrode adjacent to
the first sub-pixel electrode and a second shielding electrode
adjacent to the second sub-pixel electrode, and the width of
the first shielding electrode may be different from that of the
second shielding electrode.

[0019] The liquid crystal display may further include: a
data line disposed on the substrate; and a first storage
electrode line and a second storage electrode line disposed
on a left side and a right side of the data line, respectively,
wherein widths of the first storage electrode line and the
second storage electrode line may be different from each
other.

[0020] A liquid crystal display according to an exemplary
embodiment of the present disclosure includes: a substrate;
a roof layer facing the substrate; a liquid crystal layer
disposed in a plurality of microcavities between the sub-
strate and the roof layer; a partition disposed between
adjacent microcavities among the plurality of microcavities;
and a shielding electrode disposed between adjacent pixel
electrodes, wherein a width of the shielding electrode is
larger than the width of the lower surface of the partition.

[0021] The liquid crystal display may further include a
common electrode disposed along one surface of the roof
layer and the partition protruded toward the liquid crystal
layer.

[0022] The common electrode may be disposed between
the lower surface of the partition and the shielding electrode.

[0023] The common electrode may contact the shielding
electrode.
[0024] The width of the shielding electrode may be larger

than the width of the common electrode contacting the
shielding electrode.

[0025] The partition includes the same material as the roof
layer.

[0026] The partition may include a color filter.

[0027] The liquid crystal display may include a pixel

electrode disposed on the substrate and including a first
sub-pixel electrode and a second sub-pixel electrode, the
shielding electrode may include a first shielding electrode
adjacent to the first sub-pixel electrode and a second shield-
ing electrode adjacent to the second sub-pixel electrode, and
the width of the first shielding electrode and the width of the
second shielding electrode may be different.

[0028] The liquid crystal display may include a pixel
electrode disposed on the substrate, and the shielding elec-
trode may be on the same layer as the pixel electrode.
[0029] The liquid crystal display may include: a data line
disposed on the substrate; and a first storage electrode line
and a second storage electrode line disposed on a left side
and a right side of the data line, wherein widths of the first
storage electrode line and the second storage electrode line
may be different.
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[0030] As described above, in the liquid crystal display
according to an exemplary embodiment of the present
disclosure, even if the arrangement between the pixel elec-
trode and the common electrode is misaligned, the change
amount of the liquid crystal capacitance may be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a schematic top plan view of a liquid
crystal display according to an exemplary embodiment of
the present disclosure.

[0032] FIG. 2 is an enlarged view of a portion of FIG. 1.
[0033] FIG. 3 is a cross-sectional view taken along a line
[I-11T of FIG. 2.

[0034] FIG. 4 is a cross-sectional view taken along a line
IV-IV of FIG. 2.

[0035] FIG. 5 is a graph showing a change of a liquid
crystal capacitance according to a comparative example.
[0036] FIG. 6 is a graph showing a change of a liquid
crystal capacitance in a liquid crystal display according to an
exemplary embodiment of the present disclosure.

[0037] FIG. 7 is a cross-sectional view taken along a line
VII-VII of FIG. 2.

[0038] FIG. 8 is a cross-sectional view taken along a line
VII-VIII of FIG. 2.

[0039] FIG. 9 is a cross-sectional view taken along a line
IX-IX of FIG. 2.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0040] The present disclosure will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the disclosure are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
disclosure.

[0041] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0042] Further, since sizes and thicknesses of constituent
members shown in the accompanying drawings are arbi-
trarily given for better understanding and ease of descrip-
tion, the present disclosure is not limited thereto. In the
drawings, the thickness of layers, films, panels, regions, etc.,
are exaggerated for clarity. In the drawings, for better
understanding and ease of description, the thicknesses of
some layers and areas are exaggerated.

[0043] Also, it will be understood that when an element
such as a layer, film, region, or substrate is referred to as
being “on” another element, it can be directly on the other
element or intervening elements may also be present. In
contrast, when an element is referred to as being “directly
on” another element, there are no intervening elements
present. In addition, the word “on” means positioning on or
below the object portion, but does not essentially mean
positioning on the upper side of the object portion based on
a gravity direction.

[0044] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements.
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[0045] Further, in the specification, the word “in a plan
view” means when an object portion is viewed from above,
and the word “in a cross-section” means when a cross-
section taken by vertically cutting an object portion is
viewed from the side.

[0046] FIG. 1 is a schematic top plan view of a liquid
crystal display according to an exemplary embodiment of
the present disclosure.

[0047] Referring to FIG. 1, a liquid crystal display accord-
ing to the present exemplary embodiment includes a plural-
ity of microcavities 305 disposed between a substrate 110
and a plurality of roof layers 360. The microcavities 305 are
formed in a manufacturing process, and are spaces in which
an alignment material and a liquid crystal material are
injected to be an alignment layer and a liquid crystal layer
that are described later.

[0048] A first region V1 is disposed between the roof
layers 360 that are vertically adjacent as shown in FIG. 1
among the plurality of roof layers 360, and the roof layer 360
may not exist in the first region V1. The first region V1 may
be covered by a capping layer that is described later or the
liquid crystal material. An inlet part 307 is formed near the
boundary of the first region V1 and the microcavities 305 to
inject the alignment material and/or the liquid crystal mate-
rial into the microcavities 305 before covering the first
region V1 by the capping layer or the liquid crystal material.
The inlet part 307 is covered by the capping layer or the
liquid crystal material in the final structure. The inlet part
307 may be disposed on both edges of the microcavities 305.
Here, both edges of the microcavities 305 may be portions
facing each other in the direction that the second region V2
extends.

[0049] The plurality of roof layers 360 may be respec-
tively elongated in the horizontal direction, and as shown in
FIG. 1, a partition that is described later may be disposed in
the second region V2 extending in the vertical direction. The
partition has a function of defining the microcavities 305
adjacent to each other based on the second region V2. The
partition may be a portion where the roof layer 360 is
protruded in the direction toward the substrate 110. In other
words, the partition may be made of the same material as and
may be formed in one body with the roof layer 360.
However, the partition structure is not limited thereto, and
may be separately formed from the roof layer 360.

[0050] The structure of the above-described liquid crystal
display according to an exemplary embodiment of the
present disclosure is only one example and numerous varia-
tions may be possible. For example, the arrangement shape
of the microcavities 305, the first region V1, and the second
region V2 may be changed, and the plurality of roof layers
360 may be connected to each other in the first region V1.
Also, the partition disposed in the second region V2 does not
exist or partially exists such that a path connecting the
microcavities 305 adjacent to each other based on the second
region V2 may be formed.

[0051] Next, the liquid crystal display according to an
exemplary embodiment of the present disclosure will be
described with reference to FIG. 2 to FIG. 4.

[0052] FIG. 2 is an enlarged view of a portion of FIG. 1.
FIG. 3 is a cross-sectional view taken along a line of FIG.
2. FIG. 4 is a cross-sectional view taken along a line IV-IV
of FIG. 2.

[0053] FIG. 2 shows a two pixel areas arranged along the
horizontal direction and this pixel area may be repeatedly
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arranged up, down, left, and right in the liquid crystal
display according to an exemplary embodiment of the
present disclosure.

[0054] Referring to FIG. 2 to FIG. 4, the liquid crystal
display according to an exemplary embodiment of the
present disclosure is disposed with a storage electrode line
including a first storage electrode line 131a and a second
storage electrode line 1315 respectively disposed on a right
side and a left side of a data line 171 on the substrate 110.
The first and second storage electrode lines 131a and 1315
may be connected to each other by a storage electrode 131
as shown in FIG. 2. The first and second storage electrode
lines 131a and 1315 may be disposed to be parallel to the
data line 171.

[0055] In the present exemplary embodiment, a first width
dl of the second storage electrode line 1314 disposed
between a first sub-pixel electrode 191 which is a high pixel
electrode and the data line 171 of an adjacent pixel column
shown in FIG. 3 is larger than a second width d2 of the
second storage electrode line 1315 disposed between a
second sub-pixel electrode 192 which is a low pixel elec-
trode and the data line 171 of the adjacent pixel column
shown in FIG. 4. The width of the first storage electrode line
131a disposed between the first sub-pixel electrode 191 and
the data line 171 of a present pixel column and the width of
the first storage electrode line 131a disposed between the
second sub-pixel electrode 192 and the data line 171 of the
present pixel column may be substantially the same as the
second width d2.

[0056] A gate insulating layer 140 is disposed on the first
and second storage electrode lines 131a and 1315, a semi-
conductor stripe layer 151 is disposed on the gate insulating
layer 140, and the data line 171 is disposed on the semi-
conductor stripe layer 151.

[0057] A passivation layer 180 is disposed on the gate
insulating layer 140 and the data line 171, and a pixel
electrode 190 including the first sub-pixel electrode 191 and
a second sub-pixel electrode 192 is disposed on the passi-
vation layer 180. In the present exemplary embodiment, a
shielding electrode 195 is disposed with the same layer as
the first and second sub-pixel electrodes 191 and 192. The
shielding electrode 195 is disposed to be separated from the
first sub-pixel electrode 191 and the second sub-pixel elec-
trode 192.

[0058] A common electrode 270 is disposed to face the
first and second sub-pixel electrodes 191 and 192. The
common electrode 270 may be made of a transparent
conductive material such as ITO or IZ0. The plurality of
microcavities 305 are disposed between the first and second
sub-pixel electrodes 191 and 192 and the common electrode
270, and a liquid crystal layer 3 is disposed in the plurality
of microcavities 305. The liquid crystal layer 3 includes the
liquid crystal material.

[0059] The roof layer 360 is disposed on the common
electrode 270, and in the present exemplary embodiment,
the roof layer 360 may be formed of a color filter. The roof
layer 360 may be formed of a plurality of color filters, and
each edge of the plurality of color filters may be overlapped
on the portion corresponding to the data line 171. In order
to form the microcavities 305 adjacent to each other, the roof
layer 360 may have a portion that is protruded in the
direction toward the substrate 110, and this protruded por-
tion may form a partition PWP between adjacent microcavi-

Apr. 27,2017

ties 305. The partition PWP may be made of the same
material as the roof layer 360 and may be formed in one
body.

[0060] Inthe present exemplary embodiment, the common
electrode 270 may directly contact one surface of the roof
layer 360 and the partition PWP. Also, the common elec-
trode 270 may contact the shielding electrode 195 while
being disposed between the partition PWP and the shielding
electrode 195.

[0061] In the present exemplary embodiment, a third
width d3 of the shielding electrode 195 disposed to be
adjacent to the first sub-pixel electrode 191 shown in FIG.
3 is larger than a fourth width d4 of the shielding electrode
195 disposed to be adjacent to the second sub-pixel elec-
trode 192 shown in FIG. 4. As described above, since the
first width d1 of the second storage electrode line 1314
disposed between the first sub-pixel electrode 191 and the
data line 171 of the adjacent pixel column is larger than the
second width d2 of the second storage electrode line 1315
disposed between the second sub-pixel electrode 192 and the
data line 171 of the adjacent pixel column, the change of the
liquid crystal capacitance which is caused by a misalignment
of the pixel electrode 190 and/or the common electrode 270
may be optimally controlled.

[0062] In the present exemplary embodiment, it is prefer-
able for the width of the shielding electrode 195 to be larger
than the width of the common electrode 270 which contacts
the shielding electrode 195. In the liquid crystal display in
which the liquid crystal layer 3 is disposed in the plurality
of microcavities 305, since the common electrode 270
extends from one surface of the roof layer 360 toward the
liquid crystal layer 3 and is disposed along the side of the
partition PWP which is protruded toward the liquid crystal
layer 3, when the misalignment between the pixel electrode
190 and/or the common electrode 270 is occurred, the
change of the liquid crystal capacitance may be increased.
However, in the present exemplary embodiment, since the
shielding electrode 195 connected to the common electrode
270 is disposed between adjacent pixel electrodes 190, the
electric field between the common electrode 270 disposed
on the side of the partition PWP and the pixel electrode 190
may be reduced. Accordingly, even if the misalignment of
the pixel electrode 190 and/or the common electrode 270 is
occurred, the change of the liquid crystal capacitance may be
suppressed from being increased.

[0063] FIG. 5 is a graph showing a change of a liquid
crystal capacitance according to a comparative example.
FIG. 6 is a graph showing a change of a liquid crystal
capacitance in a liquid crystal display according to an
exemplary embodiment of the present disclosure. The com-
parative example of FIG. 5 shows the change of the liquid
crystal capacitance when the pixel electrode is moved right
or left by 2 um with respect to the data line without the
shielding electrode.

[0064] Referring to FIG. 5, when there is no shielding
electrode, if the pixel electrode is moved in the left direction
or the right direction with reference to the data line, an
increased amount of the capacitance between a portion of
the common electrode disposed on the lateral surface of the
partition and the pixel electrode is larger than an decreased
amount of the capacitance between a portion of the common
electrode disposed on the lateral surface of the partition and
the pixel electrode within a pixel.
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[0065] Referring to FIG. 6, when the pixel electrode is
moved left with respect to the data line 171, the overlapping
area of the shielding electrode 195 and the underlying
storage electrode line 1315 is increased such that the capaci-
tance between the common electrode disposed on the side of
the partition and the pixel electrode is reduced, thereby
reducing the liquid crystal capacitance. When the pixel
electrode is moved right with respect to the data line, the
overlapping area of the shielding electrode 195 and the
storage electrode line 131« is increased such that the capaci-
tance effect between the common electrode disposed on the
lateral surface of the partition and the pixel electrode may be
reduced, however the shielding electrode exists between
adjacent pixel electrodes 190 such that the change of the
liquid crystal capacitance may be reduced by about 10%
compared with the comparative example. Here, since the
shielding electrode is formed of the same material in the
same process as the pixel electrode, the shielding electrode
may be moved along the moving of the pixel electrode.
[0066] In the exemplary embodiment of FIG. 6, the mis-
alignment of the pixel electrode is described, and since the
capacitance is generated between the shielding electrode 195
and the pixel electrode 190 when the common electrode is
moved to the right or the left with respect to the data line
171, the change of the liquid crystal capacitance depending
on the capacitance effect between the common electrode
disposed on the side of the partition and the pixel electrode
may be reduced.

[0067] The liquid crystal display according to the present
exemplary embodiment includes the shielding electrode
between the adjacent pixel electrodes 195 such that the effect
of the capacitance between the common electrode disposed
on the side of the partition and the pixel electrode may be
reduced.

[0068] Next, a thin film transistor structure and a pixel
structure of the liquid crystal display according to an exem-
plary embodiment of the present disclosure will be described
with reference to FIG. 2 and FIG. 7 to FIG. 9.

[0069] FIG. 7 is a cross-sectional view taken along a line
VII-VII of FIG. 2. FIG. 8 is a cross-sectional view taken
along a line VIII-VIII of FIG. 2. FIG. 9 is a cross-sectional
view taken along a line IX-IX of FIG. 2.

[0070] Referring to FIG. 2 and FIG. 7 to FIG. 9, a gate line
121, a first storage electrode line 131a, a second storage
electrode line 1314, and a storage electrode 131 are formed
on a substrate 110 made of transparent glass or plastic. The
gate line 121 includes a first gate electrode 1244, a second
gate electrode 1245, a third gate electrode 124¢, and a wide
end (not shown) for connection with other layers or an
external driving circuit.

[0071] The gate line 121, the first storage electrode line
131a, the second storage electrode line 1315, and the storage
electrode 131 may be formed of an aluminum-based metal
such as aluminum (Al) or an aluminum alloy, a silver-based
metal such as silver (Ag) or a silver alloy, a copper-based
metal such a copper (Cu) or a copper alloy, a molybdenum-
based metal such as molybdenum (Mo) or a molybdenum
alloy, chromium (Cr), tantalum (Ta), and titanium (Ti). The
gate line 121 may have a multilayer structure which includes
at least two conductive layers having different physical
properties.

[0072] The first storage electrode line 131a and the second
storage electrode line 1315 are respectively disposed
between the pixel electrode 190 and the data line 171. The
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first storage electrode line 131a and the second storage
electrode line 1315 may reduce signal interference between
the pixel electrode 190 and the data line 171, and the storage
electrode 131 may reduce signal interference between the
pixel electrode 190 and the gate line 121.

[0073] The storage electrode 131 and the first and second
storage electrode lines 131a and 1315 are applied with a
predetermined voltage such as a common voltage. The
storage electrode 131 and the first and second storage
electrode lines 131a and 1315 have a structure enclosing the
first sub-pixel electrode 191 and the second sub-pixel elec-
trode 192 that are described later. In the present exemplary
embodiment, the first width d1 of the second storage elec-
trode line 1315 disposed between the first sub-pixel elec-
trode 191 and the data line 171 of the adjacent pixel column
may be larger than the width of the first storage electrode
line 1314 disposed between the first sub-pixel electrode 191
and the data line 171 of the present pixel column. Also, the
first width d1 of the second storage electrode line 131/
disposed between the first sub-pixel electrode 191 and the
data line 171 of the adjacent pixel column may be larger than
the width of the second storage electrode line 1315 disposed
between the second sub-pixel electrode 192 and the data line
171 of the adjacent pixel column. The width of the first
storage electrode line 131a disposed between the second
sub-pixel electrode 192 and the data line 171 of the present
pixel column and the width of the second storage electrode
line 1315 disposed between the second sub-pixel electrode
192 and the data line 171 is substantially the same as the
width of the first storage electrode line 131a disposed
between the first sub-pixel electrode 191 and the data line
171 of the present pixel column.

[0074] A gate insulating layer 140 is disposed on the gate
line 121. The gate insulating layer 140 may be made of a
silicon nitride (SiNx) or a silicon oxide (SiOx). The gate
insulating layer 140 may be made of a multilayer structure
including at least two insulating layers having different
physical properties. A first semiconductor layer 154a, a
second semiconductor layer 1544, a third semiconductor
layer 154¢, and a semiconductor stripe layer 151 are dis-
posed on the gate insulating layer 140. Each of the first
semiconductor layer 154a, the second semiconductor layer
1545, and the third semiconductor layer 154¢ may include a
channel region. The semiconductor stripe layer 151 may be
disposed under a data line 171 that is described later. A
plurality of ohmic contacts (not shown) may be disposed on
the first semiconductor layer 1544, the second semiconduc-
tor layer 154b, and the third semiconductor layer 154c.
[0075] The second semiconductor layer 154b, and the
third semiconductor layer 154¢, a data conductor including
a first source electrode 173a, a second source electrode
1735, a third source electrode 173c, a first drain electrode
175a, a second drain electrode 1755, a third drain electrode
175c¢, a data line 171 connected to the first source electrode
1734, and a reference voltage line 177 connected to the third
drain electrode 175¢ is disposed on the first semiconductor
layer 154a.

[0076] The data conductor and the underlying semicon-
ductor layer may be simultaneously formed by using one
mask.

[0077] The data line 171 includes a wide end (not shown)
for connection with other layers or an external driving
circuit. The data line 171 may function as a light blocking
member.
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[0078] The data conductor is preferably made of a refrac-
tory metal such as copper, molybdenum, chromium, tanta-
lum, and titanium, or alloys thereof, and may have a
multilayer structure include the refractory metal layer (not
shown) and a low resistance conductive layer (not shown).
[0079] The reference voltage line 177 is directly con-
nected to the third drain electrode 175¢, and may be dis-
posed while overlapping longitudinal stems 191a and 192a
of the pixel electrode 190 that is described later. The
reference voltage line 177 is disposed to overlap the longi-
tudinal stems 191a and 1924, thereby preventing a reduction
of the aperture ratio. A level of the voltage applied to the
reference voltage line 177 may be higher than the level of
the common voltage applied to the common electrode.
[0080] The first gate electrode 124a, the first source elec-
trode 173a, and the first drain electrode 175a form a first thin
film transistor along with the first semiconductor layer 154a,
and the channel region of the thin film transistor is formed
in the portion of the first semiconductor layer 154a between
the first source electrode 173a and the first drain electrode
175a. Similarly, the second gate electrode 124b, the second
source electrode 1735, and the second drain electrode 1756
form a second thin film transistor along with the second
semiconductor 1545 and the channel region of the thin film
transistor is formed in the portion of the semiconductor
portion 1545 between the second source electrode 1735 and
the second drain electrode 1755, and the third gate electrode
124c, the third source electrode 173¢, and the third drain
electrode 175¢ form a third thin film transistor along with the
third semiconductor 154¢ and the channel region of the thin
film transistor is formed in the portion of the semiconductor
portion 154¢ between the third source electrode 173¢ and the
third drain electrode 175c¢.

[0081] A passivation layer 180 is disposed on the data
conductor and the portion of the semiconductor layers 154a,
154b, and 154¢ formed with the channel region. The passi-
vation layer 180 includes a first passivation layer 180qa, a
second passivation layer 1804, and a third passivation layer
180c.

[0082] The first passivation layer 180a may include the
inorganic material such as a silicon nitride (SiNx) and a
silicon oxide (SiOx). The second passivation layer 1805 and
the third passivation layer 180c may be disposed on the first
passivation layer 180a. The second passivation layer 1805
may include the organic material, and the third passivation
layer 180¢ may include the inorganic material such as a
silicon nitride

[0083] (SiNx) and a silicon oxide (SiOx). As one example
of the second passivation layer 1805, the second passivation
layer 1805 is made of the organic material, thereby substan-
tially flattening the surface having a step. Differently from
the present exemplary embodiment, one or two among the
first passivation layer 180a, the second passivation layer
1800, and the third passivation layer 180¢ may be omitted.
[0084] The passivation layer 180 has contact holes 185a
and 1856 exposing the first drain electrode 1754 and the
second drain electrode 175b.

[0085] The pixel electrode 190 including the first sub-
pixel electrode 191 and the second sub-pixel electrode 192
is disposed on the passivation layer 180. The pixel electrode
190 may be made of the transparent conductive material
such as ITO or IZO. The shielding electrode 195 is disposed
on the portion overlapping the data line 171 on the passi-
vation layer 180. The shielding electrode 195 may be formed
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of the same material as the pixel electrode 190. Also, the
shielding electrode 195 may be disposed with the same layer
as the pixel electrode 190. The shielding electrode 195
includes a first shielding electrode disposed on the portion
adjacent to the first sub-pixel electrode 191 and a second
shielding electrode disposed on the portion adjacent to the
second sub-pixel electrode 192, and the width of the first
shielding electrode and the width of the second shielding
electrode may be different from each other. In this case, the
width of the first shielding electrode may be larger than the
width of the second shielding electrode.

[0086] The first sub-pixel electrode 191 and the second
sub-pixel electrode 192 are adjacent in the vertical direction
as shown in FIG. 2, and the entire shape is a quadrangle. The
first sub-pixel electrode 191 and the second sub-pixel elec-
trode 192 respectively include a crossed stem including
longitudinal stems 191a and 1924 and transverse stems 1915
and 1925 crossing the longitudinal stems 191a and 192a.
Also, the pixel is divided into four sub-regions by the
transverse stems 1915 and 1925 and the longitudinal stems
191a and 192a, and each sub-region includes a plurality of
minute branches 191¢ and 192¢.

[0087] The first sub-pixel electrode 191 and the second
sub-pixel electrode 192 are physically and electrically con-
nected to the first drain electrode 1754 and the second drain
electrode 17556 through contact holes 1854 and 1855,
thereby receiving the data voltage from the first drain
electrode 1754 and the second drain electrode 1754. In this
case, some of the data voltage applied to the second drain
electrode 1755 is divided through the third drain electrode
175¢, and thus the voltage applied to the second subpixel
electrode 1906 is smaller than that of the voltage applied to
the first subpixel electrode 190a.

[0088] However, the area of the second sub-pixel elec-
trode 192 may be more than one time to less than two times
the area of the first sub-pixel electrode 191. In an exemplary
embodiment of the present disclosure, it is preferable that
the area of the second sub-pixel electrode 192 may be more
than 1 time to less than 1.5 times the area of the first
sub-pixel electrode 191.

[0089] The description of the above-described thin film
transistor and the pixel electrode 190 is only one example,
and the structure of the thin film transistor and the design of
the pixel electrode may be changed to improve the lateral
visibility.

[0090] A light blocking member 220 covering the region
in which the thin film transistor is formed is disposed on the
pixel electrode 190. The light blocking member 220 accord-
ing to the present exemplary embodiment may be formed
along the direction in which the gate line 121 extends. The
light blocking member 220 may be made of the material
blocking the light.

[0091] A fourth passivation layer 181 may be disposed on
the light blocking member 220, and the fourth passivation
layer 181 may cover the light blocking member 220 and
extend on the pixel electrode 190. As shown in FIG. 8, the
fourth passivation layer 181 may not exist on the portion
corresponding to the data line 171 such that a common
electrode 270 that is described later and the shielding
electrode 195 may be in contact. The fourth passivation
layer 181 may be omitted.

[0092] A lower alignment layer 11 is formed on the pixel
electrode 190, and the lower alignment layer 11 may be a
vertical alignment layer. The lower alignment layer 11,
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which is a liquid crystal alignment layer, such as polyamic
acid, polysiloxane, or polyimide, may be formed of any one
among generally-used materials. Also, the lower alignment
layer 11 may be a photo-alignment layer.

[0093] An upper alignment layer 21 is disposed at a
portion facing the lower alignment layer 11, and a micro-
cavity 305 is formed between the lower alignment layer 11
and the upper alignment layer 21. The liquid crystal material
including liquid crystal molecules 310 is injected into the
microcavity 305, and as shown in FIG. 7, the inlet parts 307
are disposed near both edges of the microcavities 305. The
inlet part 307 is a portion corresponding to the boundary of
the trench region 307FP covered by a capping layer 390 that
is described later and the microcavities 305. The alignment
material and/or the liquid crystal material may be injected to
the microcavities 305 through the inlet part 307. In the
present exemplary embodiment, the alignment material for
the alignment layers 11 and 21 and the liquid crystal material
including the liquid crystal molecules 310 may be injected
into the microcavities 305 by using a capillary force.

[0094] As the microcavities 305 are divided in the vertical
direction by the trench region 307FP disposed at the portion
overlapping the gate line 121 to form the plurality of
microcavities 305, the plurality of microcavities 305 may be
formed along the column direction of the pixel electrode
190, in other words, the vertical direction. Also, the micro-
cavity 305 is divided in the horizontal direction by a
partition portion PWP that will be described later, thereby
forming the plurality of microcavities 305, and a plurality of
microcavities 305 may be formed along the row direction of
the pixel electrode 191, in other words, the horizontal
direction in which the gate line 121 extends. Each of the
plurality of microcavities 305 may correspond to each of the
pixel areas or two or more pixel areas, and the pixel areas
may correspond to the image display area.

[0095] The common electrode 270 and a lower insulating
layer 350 are disposed on the upper alignment layer 21. The
common electrode 270 receives the common voltage, and
generates an electric field together with the pixel electrode
191 to which the data voltage is applied to determine a
direction in which the liquid crystal molecules 310 disposed
at the microcavity 305 between the two electrodes are
inclined. The common electrode 270 forms a capacitor with
the pixel electrode 191 to maintain the received voltage even
after the thin film transistor is turned off. The lower insu-
lating layer 350 may be formed of a silicon nitride (SiNx) or
a silicon oxide (SiOx).

[0096] In the present exemplary embodiment, it is
described that the common electrode 270 is disposed on the
microcavities 305, but in another exemplary embodiment,
the common electrode 270 is formed under the microcavities
305, so that liquid crystal driving according to a coplanar
electrode (CE) mode is possible.

[0097] Arooflayer 360 is disposed on the lower insulating
layer 350. In the present exemplary embodiment, the roof
layer 360 may be made of a color filter. As shown in FIG.
8, among the adjacent color filters, the color filter of one
color may form the partition PWP. The partition PWP is
disposed between the microcavities 305 adjacent in the
horizontal direction. The partition PWP is a portion where
the separated space of the microcavities 305 adjacent in the
horizontal direction is filled. The partition PWP may be
formed along the direction that the data line 171 extends.
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[0098] Inthe present exemplary embodiment, the common
electrode 270 may be disposed along one surface of the roof
layer 360 and the partition PWP protruded toward the liquid
crystal layer 3. Also, the common electrode 270 may be
disposed between the lower surface of the partition PWP and
the shielding electrode 195. In this case, the common
electrode 270 and the shielding electrode 195 may be in
contact. It is preferable that the width of the common
electrode 270 contacting the shielding electrode 195 is larger
than the width of the shielding electrode 195. In this case,
the width of the common electrode 270 and the width of the
shielding electrode 195 may be a distance of the common
electrode 270 and the shielding electrode 195 in the direc-
tion substantially vertical to the direction that the data line
171 extends, as shown in FIG. 2 and FIG. 8.
[0099] The roof layer 360 that may be made of the
plurality of color filters may have the structure in which the
plurality of color filters overlaps on the edge portions over
the partition PWP. The interface where the adjacent color
filters meet may be disposed on the portion corresponding to
the partition PWP.
[0100] In the present exemplary embodiment, the color
filters 360 and the partition wall part PWP serve to support
the microcavities 305 so that the microcavities 305 may
maintain their shapes.
[0101] An upper insulating layer 370 is disposed on the
roof layer 360. The upper insulating layer 370 may be made
of a silicon nitride (SiNx) or a silicon oxide (SiOx). As
shown in FIG. 7, the side of the roof layer 360 may be
covered by the upper insulating layer 370.
[0102] A capping layer 390 is disposed on the upper
insulating layer 370. The capping layer 390 is also disposed
in a trench region 307FP and covers the inlet part 307 of the
microcavities 305 exposed by the trench region 307FP. The
capping layer 390 includes the organic material or the
inorganic material. Here, the liquid crystal material is
removed in the trench region 307FP, however the liquid
crystal material that remains after being injected to the
microcavities 305 may remain in the trench region 307FP.
[0103] Inthe present exemplary embodiment, the partition
PWP is disposed between the microcavities 305 such that the
generated stress may be reduced although the substrate 110
is bent and the degree that the cell gap is changed may be
reduced.
[0104] While this disclosure has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and
scope of the appended claims.
What is claimed is:
1. A liquid crystal display comprising:
a substrate;
a pixel electrode disposed on the substrate;
a roof layer overlapping the pixel electrode;
a liquid crystal layer disposed in a plurality of microcavi-
ties between the pixel electrode and the roof layer;
a partition disposed between adjacent microcavities
among the plurality of microcavities; and
a shielding electrode disposed between the substrate and
the partition,
wherein the shielding electrode is disposed on the same
layer as the pixel electrode.
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2. The liquid crystal display of claim 1, further comprising

a common electrode disposed along one surface of the
roof layer and the partition protruded toward the liquid
crystal layer.

3. The liquid crystal display of claim 2, wherein

the common electrode is disposed between a lower sur-
face of the partition and the shielding electrode.

4. The liquid crystal display of claim 3, wherein

the common electrode contacts the shielding electrode.

5. The liquid crystal display of claim 4, wherein

the width of the shielding electrode is larger than the
width of the common electrode contacting the shielding
electrode.

6. The liquid crystal display of claim 1, wherein

the partition comprises the same material as the roof layer.

7. The liquid crystal display of claim 1, wherein

the partition comprises a color filter.

8. The liquid crystal display of claim 1, wherein:

the pixel electrode comprises a first sub-pixel electrode
and a second sub-pixel electrode;

the shielding electrode comprises a first shielding elec-
trode adjacent to the first sub-pixel electrode and a
second shielding electrode adjacent to the second sub-
pixel electrode; and

the width of the first shielding electrode is different from
the width of the second shielding electrode.

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

ing:

a data line disposed on the substrate; and

a first storage electrode line and a second storage elec-
trode line disposed on a left side and a right side of the
data line, respectively,

wherein the widths of the first storage electrode line and
the second storage electrode line are different from
each other.

10. A liquid crystal display comprising:

a substrate;

a roof layer facing the substrate;

a liquid crystal layer disposed in a plurality of microcavi-
ties between the substrate and the roof layer;

a partition disposed between adjacent microcavities
among the plurality of microcavities; and

a shielding electrode disposed between the substrate and
the partition,
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wherein a width of the shielding electrode is larger than
a width of the lower surface of the partition.
11. The liquid crystal display of claim 10, further com-
prising
a common electrode disposed along one surface of the
roof layer and the partition protruded toward the liquid
crystal layer.
12. The liquid crystal display of claim 11, wherein
the common electrode is disposed between the lower
surface of the partition and the shielding electrode.
13. The liquid crystal display of claim 12, wherein:
the common electrode contacts the shielding electrode.
14. The liquid crystal display of claim 13, wherein
the width of the shielding electrode is larger than the
width of the common electrode contacting the shielding
electrode.
15. The liquid crystal display of claim 10, wherein
the partition comprises the same material as the roof layer.
16. The liquid crystal display of claim 10, wherein
the partition comprises a color filter.
17. The liquid crystal display of claim 10, further com-
prising
a pixel electrode disposed on the substrate and including
a first sub-pixel electrode and a second sub-pixel elec-
trode,
the shielding electrode comprises a first shielding elec-
trode adjacent to the first sub-pixel electrode and a
second shielding electrode adjacent to the second sub-
pixel electrode, and
the width of the first shielding electrode and the width of
the second shielding electrode are different.
18. The liquid crystal display of claim 10, further com-
prising
a pixel electrode disposed on the substrate,
wherein the shielding electrode is disposed on the same
layer as the pixel electrode.
19. The liquid crystal display of claim 10, further com-
prising:
a data line disposed on the substrate; and
a first storage electrode line and a second storage elec-
trode line disposed on a left side and a right side of the
data line, respectively,
wherein the widths of the first storage electrode line and
the second storage electrode line are different.
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