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57 ABSTRACT

An exemplary embodiment of the present invention provides
a liquid crystal display including: a substrate; a thin film
transistor disposed on the substrate to be connected to a gate
line extending in a first direction and a data line extending
in a second direction; a pixel electrode connected to the thin
film transistor; a roof layer positioned over the pixel elec-
trode; a liquid crystal layer disposed in a plurality of
microcavities formed between the pixel electrode and the

GO2F 1/1341 (2006.01) roof layer; an inorganic insulating layer disposed to overlap
GO2F 1/1335 (2006.01) the microcavities; and an overcoat disposed on the roof
GO2F 1/1333 (2006.01) layer, wherein the inorganic insulating layer includes a first
GO2F 1/1343 (2006.01) portion overlapping the roof layer and a second portion that
GO2F 1/1368 (2006.01) does not overlap the roof layer, and a length of the second
GO2F 1/1362 (2006.01) portion in the second direction is about 20 pm or more.
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FIG. 1
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FIG. 5
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LIQUID CRYSTAL DISPLAY HAVING
IMPROVED CURING CHARACTERISTICS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to, and the benefit
of, Korean Patent Application No. 10-2016-0017147 filed in
the Korean Intellectual Property Office on Feb. 15, 2016, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

[0002] (a) Field

[0003] Embodiments of the present invention relate gen-
erally to liquid crystal displays. More specifically, embodi-
ments of the present invention relate to liquid crystal dis-
plays having improved curing characteristics.

[0004] (b) Description of the Related Art

[0005] A liquid crystal display, as one widely used type of
display device, typically consists of a pair of substrates and
a liquid crystal layer interposed between the substrates. By
applying voltages to electrodes formed on the two sub-
strates, an electric field is generated in the liquid crystal
layer, and alignment of liquid crystal molecules of the liquid
crystal layer is determined according to the influence of the
generated electric field to display images by controlling the
polarization of incident light.

[0006] As an example of implementing the liquid crystal
display, a technique of forming a plurality of microcavities
and depositing a liquid crystal material thereinto to form a
liquid crystal layer has been developed.

[0007] Two substrates are conventionally employed in a
conventional liquid crystal display, but a weight, a thickness,
and the like of the display can be reduced by forming a liquid
crystal display’s constituent elements on one substrate.
[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention 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 OF THE INVENTION

[0009] Embodiments of the present invention improve
reliability of a liquid crystal display by providing an over-
coat that does not include a non-cured region.

[0010] An exemplary embodiment of the present inven-
tion provides a liquid crystal display including: a substrate;
a thin film transistor disposed on the substrate to be con-
nected to a gate line extending in a first direction and a data
line extending in a second direction; a pixel electrode
connected to the thin film transistor; a roof layer positioned
over the pixel electrode; a liquid crystal layer disposed in a
plurality of microcavities formed between the pixel elec-
trode and the roof layer; an inorganic insulating layer
disposed to overlap the microcavities; and an overcoat
disposed on the roof layer, wherein the inorganic insulating
layer includes a first portion overlapping the roof layer and
a second portion that does not overlap the roof layer, and a
length of the second portion in the second direction is about
20 um or more.

[0011] The roof layer may comprise a color filter.

[0012] The liquid crystal display may further include a
light blocking member disposed to overlap the thin film
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transistor, and the roof layer and the light blocking member
may overlap each other in the second direction by about 5
pm or more.

[0013] The liquid crystal display may further include a
supporting member disposed proximate to an edge of each
of the microcavities.

[0014] Inlets of microcavities which are adjacent to each
other in the second direction may face each other, and the
supporting member may be disposed proximate to one of the
inlets.

[0015] The supporting member may overlap the second
portion of the inorganic insulating layer.

[0016] The supporting member may overlap the light
blocking member.

[0017] A length of that part of the second portion which
does not overlap the supporting member in the second
direction may be at least 10 um or more.

[0018] A material of the supporting member may be the
same as that of the inorganic insulating layer.

[0019] The inorganic insulating layer may include a first
inorganic insulating layer disposed between the liquid crys-
tal layer and the roof layer and a second inorganic insulating
layer disposed between the roof layer and the overcoat.

[0020] A portion of the microcavities may be exposed by
the roof layer.
[0021] Aboundary between the liquid crystal layer and the

overcoat may overlap the second portion.

[0022] A portion of the overcoat may overlap the second
portion.
[0023] An exemplary embodiment of the present inven-

tion provides a liquid crystal display including: a substrate;
a thin film transistor disposed on the substrate to be con-
nected to a gate line extending in a first direction and a data
line extending in a second direction; a pixel electrode
connected to the thin film transistor; a roof layer positioned
over the pixel electrode; a liquid crystal layer disposed in a
plurality of microcavities formed between the pixel elec-
trode and the roof layer; an inorganic insulating layer
disposed to overlap the microcavities; and an overcoat
disposed on the roof layer, wherein the inorganic insulating
layer includes a first portion overlapping the roof layer and
a second portion that does not overlap the roof layer, and an
interface between the liquid crystal layer and the overcoat
overlaps the second portion.

[0024] The roof layer may comprise a color filter.

[0025] A portion of the overcoat may overlap the second
portion.

[0026] The liquid crystal display may further include a

supporting member disposed proximate to an edge of each
of the microcavities.

[0027] The supporting member may overlap the second
portion.
[0028] According to the exemplary embodiment of the

present invention, even when the roof layer is formed of a
color filer and the interface between the overcoat and the
liquid crystal layer is positioned inside of the microcavity, a
non-cured region may not be generated in a curing process
of the overcoat, thereby improving reliability of the liquid
crystal display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a plan view illustrating a liquid crystal
display according to an exemplary embodiment of the
present invention.
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[0030] FIG. 2 is a plan view illustrating a pixel area of the
liquid crystal display shown in FIG. 1.

[0031] FIG. 3 is a cross-sectional view taken along a line
1I-111 of FIG. 2.

[0032] FIG. 4 is a cross-sectional view taken along a line
IV-IV of FIG. 2.

[0033] FIG. 5is a schematic plan view illustrating a liquid
crystal display according to a modified exemplary embodi-
ment of FIG. 1.

[0034] FIG. 6 is a partial cross-sectional view illustrating
a liquid crystal display according to a modified exemplary
embodiment of FIG. 3.

[0035] FIG. 7 is a partial cross-sectional view illustrating
a liquid crystal display according to a modified exemplary
embodiment of FIG. 6.

[0036] FIG. 8 is a graph illustrating transmittance as a
function of wavelength for each color filter.

[0037] FIG. 9 and FIG. 10 illustrate images of a liquid
crystal display including a non-cured overcoat.

[0038] FIG. 11 is a graph illustrating a phase transition
temperature Tni as a function of a contact time of an
overcoat and a liquid crystal layer.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0039] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In describing the present inven-
tion, a description of known functions or configurations will
be omitted so as to make the subject matter of the present
invention more clear.

[0040] To clearly describe the present invention, portions
which do not relate to the description are omitted, and like
reference numerals designate like elements throughout the
specification. The size and thickness of each component
shown in the drawings are arbitrarily shown for better
understanding and ease of description, but the present inven-
tion is not limited thereto.

[0041] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. For better
understanding and ease of description, the thickness of some
layers and areas is exaggerated. The various figures are thus
not to scale. 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 the
specification, the word “on” or “above” means positioned on
or below the object portion, and does not necessarily mean
positioned on the upper side of the object portion based on
a gravitational direction.

[0042] 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.

[0043] All numerical values are approximate, and may
vary. All examples of specific materials and compositions
are to be taken as nonlimiting and exemplary only. Other
suitable materials and compositions may be used instead.
[0044] Herein, a first direction and a second direction are
perpendicular to each other. For example, the first direction
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is a row direction in which a gate line extends, and the
second direction is a column direction in which a data line
extends.

[0045] Hereinafter, a liquid crystal display according to an
exemplary embodiment of the present invention will be
described with reference to FIG. 1. FIG. 1 is a plan view
illustrating a liquid crystal display according to an exem-
plary embodiment of the present invention.

[0046] Referring to FIG. 1, a liquid crystal display accord-
ing to the exemplary embodiment of the present invention
includes a plurality of microcavities 305 disposed at posi-
tions corresponding to pixel areas that display images on a
screen. The microcavities 305 are formed in a manufacturing
process, and an alignment material and a liquid crystal
material are injected into the microcavities 305 to form an
alignment layer and a liquid crystal layer which will be
described later. The microcavities 305 may be disposed in a
matrix form including a plurality of rows and a plurality of
columns. For example, the microcavities 305 may have a
quadrangular planar form.

[0047] A first region V1 may be disposed between micro-
cavities 305 that are adjacent in the second direction, and a
roof layer 360 may not be disposed in, i.e. may be removed
from, the first region V1. In this case, an overcoat to be
described later may be disposed in the first region V1.
[0048] Before the overcoat is formed in the first region V1,
the alignment material and/or the liquid crystal material may
be injected into the microcavities 305, and an inlet 307 for
injecting the alignment material and/or the liquid crystal
material may be disposed around boundaries of the micro-
cavities 305.

[0049] The inlet 307 may be disposed at opposite edges of
each of the microcavities 305. Herein, the opposite edges of
the microcavity 305 may be positioned to face each other in
a direction in which the second region V2 is extended, i.e.,
in the second direction.

[0050] The roof layer 360 may be formed in the first
direction, and may include a partition wall disposed in a
second region V2 formed in the second direction. The
partition wall serves to partition adjacent microcavities 305
based on the second region V2. The partition wall may be a
part of the roof layer 360 that extends toward the substrate
110.

[0051] Further, the roof layer 360 may be disposed to
overlap the microcavities 305. Referring to FIG. 1, in an area
A occupied by a microcavity 305, most parts of the roof
layer 360 overlap the microcavities 305, but do not overlap
an edge of the microcavity 305. That is, a second direction
length of the roof layer 360 may be smaller than a second
direction length of the microcavity 305. Accordingly, a
plan-view shape of the roof layer 360 may have an uneven
form as shown in FIG. 1. This will be described in further
detail below.

[0052] The aforementioned structure of the liquid crystal
display according to an exemplary embodiment of the
present invention is merely an example, and numerous
variations are possible. For example, shapes of the micro-
cavities 305, the first region V1, and the second region V2
may vary, and a plurality of roof layers 360 may be con-
nected to each other in the first region V1. Further, there may
be no partition wall or there may be a partial partition wall
in the second region V2, and thus a path through which
adjacent microcavities 305 are connected may be formed
based on the second region V2.
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[0053] Hereinafter, a liquid crystal display according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIG. 2 to FIG. 4. FIG.
2 is a plan view illustrating a pixel area of the liquid crystal
display shown in FIG. 1, FIG. 3 is a cross-sectional view
taken along a line III-III of FIG. 2, and FIG. 4 is a
cross-sectional view taken along a line IV-1V of FIG. 2.
[0054] Referring to FIG. 2 to FIG. 4, a gate line 121, and
a storage electrode line 131 including a first storage elec-
trode line 1314 and a second storage electrode line 1315, are
disposed on a substrate 110 made of transparent glass,
plastic, or the like.

[0055] The gate line 121 includes a wide end portion (not
shown) for connection with a first gate electrode 124a, a
second gate electrode 1245, and a third gate electrode 124c,
or an external driving circuit.

[0056] The storage electrode line 131 has a structure that
surrounds a first subpixel electrode 191a and a second
subpixel electrode 1915, and may receive a specific voltage
such as a common voltage. The first storage electrode line
131a may be disposed between a pixel electrode 191 and a
data line 171 to reduce signal interference therebetween. The
second storage electrode line 1315 may be disposed between
the pixel electrode 191 and the gate line 121 to reduce signal
interference therebetween.

[0057] A gate insulating layer 140 is disposed on the gate
line 121, and a first semiconductor layer 154a, a second
semiconductor layer 1545, a third semiconductor layer 154c,
and a semiconductor stripe layer 151, each of which has a
channel region, is disposed on the gate insulating layer 140.
The semiconductor stripe layer 151 may be disposed at a
lower end of the data line 171.

[0058] A plurality of ohmic contacts (not illustrated) dis-
posed on the first semiconductor layer 154a, the second
semiconductor layer 1545, and the third semiconductor layer
154¢ may be further included.

[0059] A data conductor including a first source electrode
173a, a second source electrode 1735, a third source elec-
trode 173¢, a first drain electrode 175a, a second drain
electrode 17554, a third drain electrode 175¢, the data line
171 connected with the first source electrode 1734, and a
reference voltage line 177 connected with the third drain
electrode 175¢ is disposed on the first semiconductor layer
154a, the second semiconductor layer 1545, the third semi-
conductor layer 154¢, and the gate insulating layer 140.
[0060] A data conductor and a semiconductor layer dis-
posed therebelow may be simultaneously formed by using
one mask.

[0061] The data line 171 includes a wide end portion (not
illustrated) for connection to another layer or an external
driving circuit. The data line 171 may serve as a light
blocking member.

[0062] The reference voltage line 177 may be directly
connected to the third drain electrode 175¢, and may par-
tially overlap the pixel electrode 191. Particularly, the ref-
erence voltage line 177 may be disposed to overlap a vertical
stem of the pixel electrode 191, thereby preventing an
aperture ratio from being reduced.

[0063] The first gate electrode 124a, the first source elec-
trode 173a, and the first drain electrode 1754 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
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175a. Similarly, the second gate electrode 1241, the second
source electrode 1735, and the second drain electrode 1755
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 175b. Also, the third gate elec-
trode 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 elec-
trode 173¢ and the third drain electrode 175c¢.

[0064] A passivation layer 180 is positioned on the data
conductor and the semiconductor layers 154a, 1545, and
154c¢. The passivation layer 180 includes a first passivation
layer 180qa, a second passivation layer 18056, and a third
passivation layer 180c.

[0065] The first passivation layer 180a may include an
inorganic material such as a silicon nitride (SiNx) and a
silicon oxide (SiOx). The second passivation layer 1805 and
the third passivation layer 180 may be positioned on the first
passivation layer 180a. The second passivation layer 1805
may include an organic material, and the third passivation
layer 180¢ may include an inorganic material such as a
silicon nitride (SiNx) and a silicon oxide (SiOx). As one
example, the second passivation layer 1805 may be made of
an organic material, thereby substantially smoothing its
upper surface even over an underlying step. Differently from
the present exemplary embodiment one or two among the
first passivation layer 180a, the second passivation layer
1804, and the third passivation layer 180¢ may be omitted.
[0066] A first contact hole 1854 for connecting the first
drain electrode 175a with the first subpixel electrode 191a,
and a second contact hole 1856 for connecting the second
drain electrode 1756 with the second subpixel electrode
19154, are formed in the passivation layer 180.

[0067] The pixel electrode 191, including the first sub-
pixel electrode 191a and the second sub-pixel electrode
1915, is positioned on the passivation layer 180. The pixel
electrode 191 may be made of a transparent conductive
material such as ITO or IZO.

[0068] A shielding electrode 195 is disposed on a region
overlapping the data line 171 on the passivation layer 180.
[0069] The shielding electrode 195 may be formed of a
same material as the pixel electrode 191, and may formed on
a same layer as that of the pixel electrode 191 through a
same process. The shielding electrode 195 may be omitted
according to another exemplary embodiment.

[0070] The first subpixel electrode 191a and the second
subpixel electrode 1915 may 10 be adjacent to each other
along the second direction, and the collective shape thereof
may be of a quadrangle. Each of the first subpixel electrode
191a and the second subpixel electrode 1915 includes a
cross-shaped stem including a vertical stem portion and a
horizontal stem portion crossing the vertical stem portion.
Further, each of the first subpixel electrode 191a and the
second subpixel electrode 1915 is divided into four sub-
regions by the horizontal stem portion and the vertical stem
portion, and each of the sub-regions includes a plurality of
minute branches.

[0071] The first subpixel electrode 191a and the second
subpixel electrode 1915 are physically and electrically con-
nected to the first drain electrode 1754 and the second drain
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electrode 1756 through the contact holes 185a and 1855
respectively, and receive data voltages from the first drain
electrode 175a and the second drain electrode 1755. In this
instance, part of the data voltage supplied to the second drain
electrode 1755 is divided through the third source electrode
173¢, so that the voltage supplied to the second subpixel
electrode 1915 becomes smaller than the voltage supplied to
the first subpixel electrode 191a.

[0072] The description of the above-described thin film
transistor and the pixel electrode 191 is only one example,
and the structure of the thin film transistor and the design of
the pixel electrode may be changed to improve lateral
visibility.

[0073] A light blocking member 220 covers the region in
which the thin film transistor is formed, and is positioned on
the pixel electrode 191. The light blocking member 220
according to the present exemplary embodiment may extend
along the direction in which the gate line 121 extends. The
light blocking member 220 may be formed of a light
blocking material.

[0074] A fourth passivation layer 181 may be positioned
on the light blocking member 220, and the fourth passivation
layer 181 may cover the light blocking member 220 and
extend over the pixel electrode 191. The fourth passivation
layer 181 will be omitted according to another exemplary
embodiment.

[0075] A first alignment layer 11 is formed on the pixel
electrode 191, and the first alignment layer 11 may be a
vertical alignment layer. The first alignment layer 11, which
is a liquid crystal alignment layer and includes a material
such as polyamic acid, polysiloxane, or polyimide, may be
formed of any one among generally-used materials. Further,
the first alignment layer 11 may be a photo-alignment layer
in an exemplary embodiment in which liquid crystal mol-
ecules 31 are to be horizontally aligned.

[0076] A second alignment layer 21 is disposed to face the
first alignment layer 11, and the microcavity 305 is formed
between the first alignment layer 11 and the second align-
ment layer 21. The first alignment layer 11 and the second
alignment layer 21 have been described independently
depending on upper and lower position based on the micro-
cavity 305.

[0077] A liquid crystal material including a plurality of
liquid crystal molecules 31 is injected into the microcavities
305, using the inlets 307 disposed at opposite edges of each
microcavity 305. Each inlet 307 is disposed at a boundary
between a liquid crystal layer 3 and a trench region 307FP
covered with an overcoat 390 to be described later. An
alignment material and/or a liquid crystal material may be
injected into each microcavity 305 through its inlets 307. In
the present exemplary embodiment, the alignment material
used to form an alignment layer, and the liquid crystal
material including the liquid crystal molecules 31, may be
injected into each microcavity 305 by using capillary force.

[0078] The microcavities 305 are divided into a plurality
of microcavities 305 laid out successively along the second
direction, by the trench region 307FP disposed to overlap the
gate line 121. Further, the microcavities 305 are divided into
a plurality of microcavities 305 extending along the first
direction, by a partition wall PWP. Each of the microcavities
305 may correspond to one or more pixel areas, and the pixel
areas may correspond to a region for displaying images on
a screen.
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[0079] A common electrode 270 is disposed on the second
alignment layer 21. The common electrode 270 receives a
common voltage, and generates an electric field together
with a pixel electrode 191 which receives a data voltage.
This electric field determines a direction in which the liquid
crystal molecules 31 disposed in the microcavities 305
between the two electrodes are inclined. The common
electrode 270 and the pixel electrode 191 constitute a
capacitor so as to maintain a voltage even after a thin film
transistor is turned off.

[0080] In the present exemplary embodiment, it has been
described that the common electrode 270 is formed at an
upper end portion of the microcavities 305. However,
according to another exemplary embodiment, the common
electrode 270 may be formed below the microcavities 305 to
drive a liquid crystal, such as in a coplanar electrode (CE)
mode.

[0081] A first inorganic insulating layer 350 is disposed on
the common electrode 270. The first inorganic insulating
layer 350 may be formed of a silicon nitride (SiNx) or a
silicon oxide (SiOx).

[0082] The rooflayer 360 is disposed on the first inorganic
insulating layer 350. In the present exemplary embodiment,
the roof layer 360 may be formed as a color filter. As shown
in FIG. 4, the partition wall PWP may be formed as a color
filter having a particular color. The partition wall PWP is
disposed between microcavities 305 that are adjacent to each
other along the first direction. The partition wall PWP serves
to fill a gap between such adjacent microcavities 305. Each
partition wall PWP may extend in the second direction in
which the data line 171 is extended.

[0083] The roof layer 360 may be formed of a plurality of
color filters, and may have a structure in which the color
filters overlap each other on the partition wall PWP. Inter-
faces between adjacent color filters may be positioned to
correspond to the partition wall PWP.

[0084] In the present exemplary embodiment, the roof
layer 360 is formed of color filters, and serves to support the
microcavities 305 such that the microcavities 305 maintain
their shapes.

[0085] A part of the roof layer 360 may overlap the light
blocking member 220 by at least about 5 pum in the second
direction, as shown in FIG. 3. This is to block a light leakage
phenomenon caused by misalignment which may occur in
the manufacturing process.

[0086] A second inorganic insulating layer 370 is disposed
on the roof layer 360. Similar to the first inorganic insulating
layer 350, the second inorganic insulating layer 370 may be
formed of a silicon nitride (SiNX%) or a silicon oxide (SiOx).

[0087] An overcoat 390 is disposed on the second inor-
ganic insulating layer 370. The overcoat 390 is also disposed
on the trench region 307FP to cover the inlets 307. The
overcoat 390 may include an organic material or an inor-
ganic material.

[0088] According to the exemplary embodiment of the
present invention, a boundary between the overcoat 390 and
the liquid crystal layer 3 may be formed within the micro-
cavity 305. In other words, the overcoat 390 disposed in the
trench region 307FP may be formed to extend inside of the
microcavity 305. In this case, the boundary between the
overcoat 390 and the liquid crystal layer 3 may be positioned
to overlap a second portion R2 extending beyond the roof
layer 360.
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[0089] According to an exemplary embodiment of the
present invention, the first inorganic insulating layer 350 and
the second inorganic insulating layer 370 may be collec-
tively referred to as the inorganic insulating layers 350 and
370, and may include a first portion R1 positioned to overlap
the roof layer 360 and the second portion R2 other than the
first portion R1. In other words, the second portion R2 may
overlap the inorganic insulating layers 350 and 370 but not
the roof layer 360.

[0090] A length D1 of the second portion R2 measured in
the second direction may be about 20 um or more. When UV
is irradiated to cure the overcoat 390, the roof layer 360 does
not overlap an overcoat boundary portion 390a disposed to
correspond to the second portion R2, and thus the overcoat
boundary portion 390a receives sufficient UV to be cured.
[0091] In the case that the roof layer 360 is formed of a
color filter, when the roof layer 360 overlaps an edge of the
microcavity 305 as in the conventional art, the overcoat
boundary portion 390a disposed inside of the microcavity
305 may not be cured. This is because light irradiated to cure
the overcoat 390 is absorbed by the roof layer 360, and thus
the overcoat boundary portion 390a disposed in the periph-
ery of the inlet 307 is not cured.

[0092] In other words, when the interface between the
liquid crystal layer 3 and the overcoat 390 is positioned
inside of the microcavity 305, a wavelength of light for
curing the overcoat 390 is absorbed by the roof layer 360,
and thus the overcoat 390 which overlaps the roof layer 360
is likely to include a non-cured portion.

[0093] However, according to the exemplary embodiment
of the present invention, the roof layer 360 may be moved
back so that it does not overlap an edge of the microcavity
305, and the edge of the roof layer 360 is also positioned so
that it does not cover a boundary between the liquid crystal
layer 3 and the overcoat boundary portion 390a. Accord-
ingly, the boundary between the liquid crystal layer 3 and the
overcoat boundary portion 390a is prevented from being
covered with the roof layer 360 and not being cured.
[0094] In a process of forming the overcoat 390, the
boundary between the liquid crystal layer 3 and the overcoat
390 illustrated in FIG. 3 may be disposed to overlap the
second portion R2. The boundary between the liquid crystal
layer 3 and the overcoat 390 does not overlap the roof layer
360. Therefore, according to the exemplary embodiment of
the present invention, the overcoat 390 can be entirely cured
by irradiated light without including a non-cured portion,
thereby improving reliability of the liquid crystal display.
[0095] Hereinafter, a liquid crystal display according to a
modified exemplary embodiment will be described with
reference to FIG. 5 and FIG. 6. FIG. 5 is a schematic plan
view illustrating a liquid crystal display according to a
modified exemplary embodiment of FIG. 1, and FIG. 6 is a
partial cross-sectional view illustrating a liquid crystal dis-
play according to a modified exemplary embodiment of FI1G.
3. Redundant description of the same or similar constituent
elements as the above-described constituent elements will be
omitted.

[0096] The liquid crystal display of FIG. 5 or FIG. 6 may
further include a supporting member 365 disposed adjacent
to the inlet 307 to support the roof layer 360. As a result, it
is possible to prevent a sagging phenomenon of the roof
layer 360 around the inlet 307.

[0097] A plurality of supporting members 365, e.g., two or
three supporting members 365, may be formed at an edge of
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one microcavity 305, and the number of supporting mem-
bers 365 may be adjusted depending on the size of the
microcavity 305. A plan-view shape of the supporting mem-
ber 365 has been illustrated to be of a substantially quad-
rangular form, but it is not limited thereto. For example, in
plan view, the supporting member 365 may be formed to
have various shapes such as circular or polygonal configu-
rations.

[0098] The supporting member 365 may be disposed in at
least one of opposite edges of two microcavities 305 adja-
cent to each other in the second direction. For example, a
lower-side edge of a microcavity 305 in a first row is
positioned to face an upper-side edge of a microcavity 305
in a second row. In this case, the supporting member 365
may be disposed in at least one of the lower-side edge of the
first-row microcavity 305 and the upper-side edge of the
second-row microcavity 305 which face each other.

[0099] The first alignment layer 11 and the second align-
ment layer 21 may be formed by injecting an aligning agent
obtained by dissolving an alignment material in a solvent. In
a drying operation of the aligning agent, an aggregation of
solid contents tends to occur at a particular location. This
aggregation of solids may lead to light leakage, transmit-
tance deterioration, or the like, thereby deteriorating display
quality.

[0100] In the embodiment of FIG. 5, supporting members
365 are adjacent to only half of the inlets 307. Thus,
capillary forces of the inlets 307 formed in one microcavity
305 may be different from each other. Specifically, since the
capillary force of the inlet 307 in which the supporting
member 365 is disposed is relatively large, alignment layer
aggregation is generated around the inlet 307 in which the
supporting member 365 is disposed.

[0101] However, as shown in FIG. 6, the supporting
member 365 and the light blocking member 220 are dis-
posed to overlap each other, and thus it is possible to prevent
the alignment layer aggregation defect from being seen. In
other words, according to the exemplary embodiment of the
present invention, the supporting member 365 is formed
close to the edge of the inlet 307, and thus any alignment
layer aggregation may occur beyond the edge of each pixel
PX. As a result, it is possible to further reduce an area for
forming the light blocking member 220, thereby increasing
the aperture ratio.

[0102] Further, a sagging phenomenon of the inorganic
insulating layers 350 and 370 may occur in an area in which
alignment layer aggregation occurs. However, the liquid
crystal display according to the exemplary embodiment of
the present invention includes one or more supporting
members 365 disposed in the inlet 307. In addition to
inducing alignment layer aggregation at their location, the
supporting members 365 support the second portion R2 of
the inorganic insulating layers 350 and 370. Accordingly, the
roof layer 360 can be prevented from sagging or being
deformed.

[0103] Meanwhile, the first inorganic insulating layer 350
may be disposed on the common electrode 270. The first
inorganic insulating layer 350 may formed of a silicon
nitride (SiNx) or a silicon oxide (SiOx).

[0104] The rooflayer 360 is disposed on the first inorganic
insulating layer 350. In the exemplary embodiment of FIG.
5 and FIG. 6, the roof layer 360 may be formed of a color
filter. The roof layer 360 serves to support the microcavity
305 to maintain its shape.
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[0105] A part of the roof layer 360 may overlap the light
blocking member 220 by at least about 5 pm in the second
direction, as shown in FIG. 6. This is to block a light leakage
phenomenon caused by alignment errors which occur in the
manufacturing process.

[0106] The second inorganic insulating layer 370 is dis-
posed on the roof layer 360. The second inorganic insulating
layer 370 may be formed of a silicon nitride (SiNx) or a
silicon oxide (SiOx).

[0107] The overcoat 390 is disposed on the second inor-
ganic insulating layer 370. The overcoat 390 is also disposed
on the trench region 307FP to cover the inlets 307. The
overcoat 390 may include an organic material or an inor-
ganic material. Herein, it is illustrated that the liquid crystal
material is removed in the trench region 307FP, but the
liquid crystal material remaining after being injected into the
microcavity 305 may exist in the trench region 307FP.
[0108] According to the exemplary embodiment of the
present invention, the first inorganic insulating layer 350 and
the second inorganic insulating layer 370 may be collec-
tively referred to as the inorganic insulating layers 350 and
370, and may include the first portion R1 positioned to
overlap the roof layer 360 and the second portion R2 other
than the first portion R1. In this case, the length D1 of the
second portion R2 measured in the second direction may be
about 20 um or more.

[0109] According to the exemplary embodiment of the
present invention, the second portion R2 may overlap the
supporting member 365. As a result, the supporting member
365 may not overlap the roof layer 360 but may overlap the
first inorganic insulating layer 350 and the second inorganic
insulating layer 370.

[0110] Further, a length (D2+D2"), which measures the
length of that part of R2 which does not overlap the
supporting member 365, may be at least 10 um or more. In
the second portion R2, lengths D2 and D2' are each prefer-
ably at least 5 um. This is to block a light leakage phenom-
enon caused by alignment errors which may occur in the
manufacturing process. As a result, a length of that portion
of the second portion R2 which does not overlap the
supporting member 365 may be at least 10 pm.

[0111] Meantime, the supporting member 365 may be
formed by extending the first inorganic insulating layer 350
and the second inorganic insulating layer 370 toward the
substrate 110. That is, of the supporting member 365 is made
up of the inorganic insulating layers 350 and 370. As a
result, the supporting member 365 and the inorganic insu-
lating layers 350 and 370 may be formed of a same material
by using a same process.

[0112] The supporting member 365 may not overlap, i.e.
may be spaced apart from, the roof layer 360 in plan view.
The supporting member 365 is disposed to overlap the
second portion R2 which does not overlap the roof layer
360, and thus the supporting member 365 does not overlap
the roof layer 360.

[0113] As in the exemplary embodiment of the present
invention, a boundary of the roof layer 360 is recessed away
from a boundary between the liquid crystal layer 3 and the
overcoat 390. Accordingly, the roof layer 360 does not
prevent curing of any part of the overcoat 390.

[0114] According to the manufacturing process, in a pro-
cess of forming the overcoat 390, the boundary between the
liquid crystal layer 3 and the overcoat 390 illustrated in FIG.
6 may be disposed to overlap the second portion R2. As a
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result, the overcoat boundary portion 390a does not overlap
the roof layer 360. Therefore, according to the exemplary
embodiment of the present invention, the overcoat 390 can
be entirely cured by irradiated light without a non-cured
portion, thereby improving reliability of the liquid crystal
display.

[0115] Hereinafter, a liquid crystal display according to a
modified exemplary embodiment will be described with
reference to FIG. 7. FIG. 7 is a partial cross-sectional view
illustrating a liquid crystal display according to a modified
exemplary embodiment of FIG. 6. Repetitive description of
the same or similar constituent elements as the above-
described constituent elements will be omitted.

[0116] According to the exemplary embodiment of FIG. 7,
the liquid crystal display includes a supporting member 365
formed of an organic material. That is, differently from the
exemplary embodiment, the supporting member 365 may be
formed by using a low temperature organic film material.
The low temperature organic film material may be a low
temperature organic film material formed in a strip manu-
facturing process.

[0117] Hereinafter, effects expected according to the
exemplary embodiment of the present invention will be
described with reference to FIG. 8 to FIG. 11. FIG. 8 is a
graph illustrating transmittance as a function of wavelength
for each color filter, FIG. 9 and FIG. 10 illustrate images of
a liquid crystal display including a non-cured overcoat, and
FIG. 11 is a graph illustrating a phase transition temperature
Tni as a function of contact time of an overcoat and a liquid
crystal layer.

[0118] Wavelength variations of red, green, and blue color
filters will be described. A UV wavelength used for a curing
process of an overcoat is in a range of 350 nm to 400 nm,
and referring to FIG. 8, light wavelength absorption of each
color filter is 90% or more at a corresponding wavelength.
As aresult, it is seen that most parts of the light wavelength
are absorbed. Particularly, it is seen that the green color filter
has high light wavelength absorption.

[0119] Accordingly, when the roof layer is formed of a
color filter, it is difficult to cure an overcoat disposed near the
inlet to overlap the roof layer. Specifically, a boundary
between the liquid crystal layer and the overcoat is posi-
tioned inside of the microcavity, a wavelength of light for
curing the overcoat is absorbed by the roof layer, and thus
it is difficult to sufficiently cure a boundary portion of the
overcoat such that it is likely to include a non-cured portion.
This partially uncured overcoat causes deterioration of reli-
ability of the liquid crystal display.

[0120] However, as in the exemplary embodiment of the
present invention, the boundary of the roof layer is recessed
in from the boundary between the liquid crystal layer and the
overcoat, and thus it is easy to cure the overcoat disposed at
the boundary of'the liquid crystal layer. Therefore, according
to the exemplary embodiment of the present invention, the
overcoat may not include a non-cured portion.

[0121] FIG. 9 illustrates an image of a display device in
which a microcavity is cured by coating an overcoat thereon,
and FIG. 10 illustrates an image of the display device of
FIG. 9 observed by dripping acetone thereon. In this case, it
is seen that a bubble region illustrated in FIG. 10 is different
from a bubble region illustrated in FIG. 9. This indicates
penetration of the acetone into the microcavity along the
non-cured overcoat. That is, when the boundary of the liquid
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crystal layer lies within the boundary of the roof layer, that
indicates the overcoat may include a non-cured portion.
[0122] FIG. 11 is a graph illustrating a liquid crystal
display in which an overcoat includes a non-cured portion
due to an overlapping roof layer formed of a color filter,
according to a comparative example. In this case, as a
duration during which an overcoat including a non-cured
portion contacts the liquid crystal layer increases, it is seen
that a phase transition temperature, which is one of major
physical properties of the liquid crystal, sharply deteriorates.
[0123] As described with reference to FIG. 8 to FIG. 11,
when the roof layer is formed of a color filter and the roof
layer covers a boundary between the liquid crystal layer and
the overcoat, i.e., when the boundary of the liquid crystal
layer is formed inside of the microcavity and under the roof
layer, a non-cured portion of the overcoat is generated.
Accordingly, the liquid crystal layer contacting the overcoat
is likely to be contaminated, and the physical property of the
liquid crystal is changed as time passes. This causes reli-
ability of the panel to deteriorate.

[0124] However, according to the exemplary embodiment
of the present invention, when the color-filter roof layer is
formed so that it does not cover the overcoat, i.e., when the
boundary of the roof layer is recessed in from a boundary
between the liquid crystal layer and the overcoat, the over-
coat disposed close to the inlet does not include a non-cured
portion. Accordingly, since the liquid crystal layer contact-
ing the overcoat is not contaminated, it is possible to provide
a panel capable of having improved reliability.

[0125] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention
is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims. Various features of the above
described and other embodiments can be mixed and matched
in any manner, to produce further embodiments consistent
with the invention.

DESCRIPTION OF SYMBOLS

[0126] 110: substrate

[0127] 121: gate line

[0128] 171: data line

[0129] 220: light blocking member

[0130] 191: pixel electrode

[0131] 360: roof layer

[0132] 390: overcoat

What is claimed is:

1. A liquid crystal display comprising:

a substrate;

a thin film transistor disposed on the substrate to be
connected to a gate line extending in a first direction
and a data line extending in a second direction;

a pixel electrode connected to the thin film transistor;

a roof layer positioned over the pixel electrode;

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

an inorganic insulating layer disposed to overlap the
microcavities; and

an overcoat disposed on the roof layer,
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wherein the inorganic insulating layer includes a first
portion overlapping the roof layer and a second portion
that does not overlap the roof layer, and

a length of the second portion in the second direction is
about 20 pm or more.

2. The liquid crystal display of claim 1, wherein the roof

layer comprises a color filter.

3. The liquid crystal display of claim 1, further compris-
ing:

a light blocking member disposed to overlap the thin film

transistor,

wherein the roof layer and the light blocking member
overlap each other in the second direction by about 5
pum or more.

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

ing:

a supporting member disposed proximate to an edge of
each of the microcavities.

5. The liquid crystal display of claim 4, wherein:

inlets of microcavities which are adjacent to each other in
the second direction face each other, and

the supporting member is disposed proximate to one of
the inlets.

6. The liquid crystal display of claim 4, wherein the
supporting member overlaps the second portion of the
inorganic insulating layer.

7. The liquid crystal display of claim 6, wherein the
supporting member overlaps the light blocking member.

8. The liquid crystal display of claim 6, wherein a length
of' that part of the second portion which does not overlap the
supporting member in the second direction is at least 10 um
or more.

9. The liquid crystal display of claim 6, wherein a material
of'the supporting member is the same as that of the inorganic
insulating layer.

10. The liquid crystal display of claim 1, wherein the
inorganic insulating layer includes a first inorganic insulat-
ing layer disposed between the liquid crystal layer and the
roof layer, and a second inorganic insulating layer disposed
between the roof layer and the overcoat.

11. The liquid crystal display of claim 1, wherein a portion
of the microcavities is exposed by the roof layer.

12. The liquid crystal display of claim 1, wherein a
boundary between the liquid crystal layer and the overcoat
overlaps the second portion.

13. The liquid crystal display of claim 12, wherein a
portion of the overcoat overlaps the second portion.

14. A liquid crystal display comprising:

a substrate;

a thin film transistor disposed on the substrate to be
connected to a gate line extending in a first direction
and a data line extending in a second direction;

a pixel electrode connected to the thin film transistor;

a roof layer positioned over the pixel electrode;

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

an inorganic insulating layer disposed to overlap the
microcavities; and

an overcoat disposed on the roof layer,

wherein the inorganic insulating layer includes a first
portion overlapping the roof layer and a second portion
that does not overlap the roof layer, and
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an interface between the liquid crystal layer and the
overcoat overlaps the second portion.
15. The liquid crystal display of claim 14, wherein the
roof layer comprises a color filter.
16. The liquid crystal display of claim 14, wherein a
portion of the overcoat overlaps the second portion.
17. The liquid crystal display of claim 14, wherein further
comprising:
a supporting member disposed proximate to an edge of
each of the microcavities.
18. The liquid crystal display of claim 17, wherein the
supporting member overlaps the second portion.

#* #* #* #* #*
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