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LIQUID CRYSTAL DISPLAY AND METHOD
OF FABRICATING THE SAME

[0001] This application claims priority from Korean Patent
Application No. 10-2013-0116372 filed on Sep. 30, 2013 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] 1.Field

[0003] The present application relates to a liquid crystal
display and a method of fabricating the same.

[0004] 2. Description of the Related Art

[0005] Liquid crystal displays (LCDs) are one of the most
widely used types of displays. Ina LCD, voltages are applied
to two facing electrodes (a pixel electrode and a common
electrode) to control the arrangement of liquid crystal mol-
ecules of a liquid crystal layer interposed between the two
electrodes. Accordingly, the amount of light that transmits
through the liquid crystal layer is adjusted.

[0006] Generally, a LCD maintains a gap between two sub-
strates to have a liquid crystal layer between the two sub-
strates. To this end. a spacer is formed between the two
substrates. However, since the spacer is attached to one of the
two substrates using an adhesive, it may complicate the pro-
cess of fabricating the LCD and increase the fabrication cost.
[0007] In order to simplify the process of fabricating the
LCD and reduce the fabrication cost, a cavity that provides a
space for the formation of the liquid crystal layer may be
formed on one substrate, instead of the spacer formed
between the two substrates.

[0008] The cavity may be formed by forming a sacrificial
layer, a common electrode, a passivation layer and a cover
layer on one substrate and then removing the sacrificial layer.
The cavity has an entrance to provide a passage through
which liquid crystals are injected into the cavity. The entrance
of the cavity is opened when the liquid crystals are injected
into the cavity and is sealed after the completion of the injec-
tion of the liquid crystals.

[0009] In the LCD having the cavity, a light-blocking pat-
tern that blocks unnecessary light for the formation of an
image may be disposed near the entrance of the cavity. The
light-blocking pattern is typically formed of light-blocking
organic matter. However, the organic matter makes it difficult
to adjust a thickness of an element that is to be formed. Thus,
the element can be formed unwantedly thick. Accordingly,
the thick light-blocking pattern may act as a barrier when the
liquid crystals are injected into the cavity, thereby making the
injection of the liquid crystals into the cavity difficult.

SUMMARY

[0010] Embodiments provide a liquid crystal display
(LCD) which can facilitate the injection of liquid crystals into
a cavity by having a thin light-blocking pattern.

[0011] Embodiments also provide amethod of fabricating a
LCD, the method capable of facilitating the injection of liquid
crystals into a cavity by forming a thin light-blocking pattern.
[0012] However, embodiments are notrestricted to the ones
set forth herein. The above and other embodiments will
become more apparent to one of ordinary skill in the art to
which the embodiments pertain by referencing the detailed
description given below.

[0013] According to an embodiment, there is provided a
liquid crystal display. The liquid crystal display comprises: a
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substrate; a signal electrode on the substrate; a first light-
blocking pattern on the signal electrode and having a trench
extending to at least part of the signal electrode; and a second
light-blocking pattern on the trench of the first light-blocking
pattern and covering the signal electrode, wherein the second
light-blocking pattern comprises at least one metal layer.
[0014] According to another embodiment, there is pro-
vided a method of fabricating a liquid crystal display. The
method comprises: forming a signal electrode on a substrate;
forming a first light-blocking pattern, which has a trench
extending to at least part of the signal electrode, on the signal
electrode; and forming a second light-blocking pattern,
which covers the signal electrode and comprises at least one
metal layer, on the trench of the first light-blocking pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Theabove and other aspects and features of embodi-
ments will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
attached drawings, in which:

[0016] FIG. 1 is a plan view of a liquid crystal display
(LCD) according to an embodiment;

[0017] FIG. 2is a cross-sectional view taken along the line
I-I' of FIG. 1,
[0018] FIG. 3 is a cross-sectional view illustrating the lay-

ered structure of a second light-blocking pattern of FIG. 2;
[0019] FIG. 4 is a cross-sectional view illustrating the rela-
tionship between a height of the second light-blocking pattern
of FIG. 2 and a height of a cavity of FIG. 2;

[0020] FIG. 5is a cross-sectional view of a part of a LCD
according to another embodiment which corresponds to the
part shown in FIG. 2; and

[0021] FIGS.6,7,8,9,10,11, 12,13, 14, 15, and 16 are
cross-sectional views illustrating operations of a method of
fabricating a LCD according to an embodiment.

DETAILED DESCRIPTION

[0022] Embodiments may be understood more readily by
reference to the following detailed description and the accom-
panying drawings. Embodiment may, however, be embodied
in many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the inventive
concept to those skilled in the art. Like reference numerals
refer to like elements throughout the specification.

[0023] The terminology used herein is for the purpose of
describing particular embodiments only and is notintended to
be limiting. As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “comprises” and/or “comprising,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0024] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on”, “directly connected to” or
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“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0025] Tt will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the embodiment.
[0026] Spatially relative terms, such as “beneath”,
“below”, “lower”. “above”, “upper”, and the like, may be
used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0027] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which the embodiment belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and this specification and will not be interpreted in an ideal-
ized or overly formal sense unless expressly so defined
herein.

[0028] Embodiments will now be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments are shown. First of all, the structure
of a display device fabricated using a method of fabricating a
display device according to an embodiment will be described.

[0029] FIG. 1 is a plan view of a liquid crystal display
(LCD) 100 according to an embodiment. FIG. 2 is a cross-
sectional view taken along the line I-I' of FIG. 1. FIG. 3 is a
cross-sectional view illustrating the layered structure of a
second light-blocking pattern 130 of FIG. 2. FIG. 4 is a
cross-sectional view illustrating the relationship between a
height BMH of the second light-blocking pattern 130 of FIG.
2 and a height CVH of a cavity CV of FIG. 2.

[0030] Referring to FIGS. 1 and 2, the LCD 100 may
include a substrate 105, a gate line GL, a data line DL, a gate
insulating layer GIL, a thin-film transistor TFT, an insulating
layer 110, color filters CF, a first light-blocking pattern 115, a
first capping layer 120, a first passivation layer 125, a pixel
electrode PE (or a first electrode), the second light-blocking
pattern 130, a common electrode CE (or a second electrode),
a second passivation layer 135, an alignment layer 140, a
cover layer 145, a third passivation layer 150, a sealing layer
155, and a second capping layer 160.
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[0031] The substrate 105 may be a transparent insulating
substrate. The substrate 105 may have a plurality of pixel
areas PA, each being defined by the gate line G and the data
line DL.

[0032] The gate line GL is formed on the substrate 105 to
extend in a first direction and delivers a gate signal. An end of
the gate line GL is connected to a gate pad GP. A gate pad
electrode GPE may be formed on the gate pad GP. The gate
pad electrode GPE is a contact electrode that connects an
external wiring for transmitting a signal to the pixel electrode
PE.

[0033] The data line DL is formed on the substrate 105 to
extend in a second direction that intersects the first direction.
The data line DL is insulated from the gate line GL and
delivers a data signal. An end of the data line DL is connected
to adata pad DP. A data pad electrode DPE may be formed on
the data pad DP. The data pad electrode DPE is another
contact electrode that connects the external wiring for trans-
mitting a signal to the pixel electrode PE.

[0034] The gate insulating layer GIL covers the gate line
GL and the gate pad GP formed on a surface of the substrate
105 and is formed of an insulating material. The gate insulat-
ing layer GIL may include, for example, silicon nitride or
silicon oxide. The data line DL and the data pad DP may be
formed on the gate insulating layer GIL.

[0035] The thin-film transistor TFT includes a gate elec-
trode GE, a semiconductor layer SM, a source electrode SE,
and a drain electrode DE.

[0036] The gate electrode GE is a control electrode. The
gate electrode GE may protrude from the gate line GL toward
the semiconductor layer SM when viewed from above. The
gate electrode GE may include any one of indium tin oxide
(ITO), indium zinc oxide (IZ0), and indium tin zinc oxide
(ITZO). In addition, the gate electrode GE may have a
double-layer structure including a first electrode layer which
is formed of any one of the above materials and a second
electrode layer which is formed of a material which will be
described later. The second electrode layer may be a metal
such as copper (Cu), molybdenum (Mo), aluminium (Al),
tungsten (W), chrome (Cr) or titanium (Ti) or may be an alloy
containing at least one of the above metals.

[0037] The semiconductor layer SM is formed on the gate
electrode GE with the gate insulating layer GIL interposed
therebetween. The semiconductor layer SM may include an
active layer provided on the gate insulating layer GIL and an
ohmic contact layer provided on the active layer. The semi-
conductor layer SM may be formed between the data line DL
and the gate insulating layer GIL. In addition, the semicon-
ductor layer SM may be formed between the data pad DP and
the gate insulating layer GIL.

[0038] The source electrode SE is a signal electrode. The
source electrode SE protrudes from the data line DL and
overlaps at least part of the gate electrode GE when viewed
from above. The drain electrode DE is a signal electrode. The
drain electrode DE is separated from the source electrode SE
and overlaps at least part of the gate electrode GE when
viewed from above. Each of the source electrode SE and the
drain electrode DE may be a metal such as Cu, Mo, Al, W, Cr
or Ti or may be an alloy containing at least one of the above
metals. Here, the source electrode SE and the drain electrode
DE partially overlap the semiconductor layer SM in a region
excluding a region between the source electrode SE and the
drain electrode DE.
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[0039] The insulating laver 110 is formed on the gate
insulting layer GIL. The insulating layer 110 may have
through holes that expose the drain electrode DE, the gate pad
GP and the data pad DP. The insulating layer 110 may
include, for example, silicon nitride or silicon oxide.

[0040] The color filters CF are formed on the insulating
layer 110 to correspond to the pixel areas PA, respectively.
Each of the color filters CF provides a color to light that
transmits through a liquid crystal layer LCL. Each of the color
filters CF may be one of a red filter R, a green filter G and a
blue filter B. However, the color filters CF are not limited to
the filters of the above-mentioned colors.

[0041] The first light-blocking pattern 115 is formed on the
same layer as the color filters CF on the substrate 105. Spe-
cifically, the first light-blocking pattern 115 may be formed
on the insulating layer 110 at an edge of each pixel area PA.
That is, the first light-blocking pattern 115 may surround the
color filters CF. The first light-blocking pattern 115 1s formed
of light-blocking organic matter and blocks unnecessary light
for the formation of an image. For example, the first light-
blocking pattern 115 may prevent the leakage of light that
may occur at an edge of the liquid crystal layer LCL due to
abnormal behaviour of the liquid crystal layer LCL or prevent
color mixing that may occur at an edge of each of the color
filters CF.

[0042] The first light-blocking pattern 115 is disposed on
the insulating layer 110 at the edge of each pixel area PA. The
first light-blocking pattern 115 may be disposed on a signal
electrode, e.g., the source electrode SE of the thin-film tran-
sistor TFT. The first light-blocking pattern 115 may have a
trench T which extends to and exposes at least part of the
source electrode SE. The trench T of the first light-blocking
pattern 115 may provide a path through which a test tip used
to test whether the thin-film transistor TFT is defective can
contact the source electrode SE of the thin-film transistor
TFT.

[0043] The first capping layer 120 is formed on the color
filters CF and the first light-blocking pattern 115. That is, the
first capping layer 120 is formed to cover the color filters CF,
the first light-blocking pattern 115, and the source electrode
SE. The first capping layer 120 may planarize and protect the
color filters CF and the first light-blocking pattern 115 and
may be formed of organic matter.

[0044] The first capping layer 120 may provide a space in
which a test tip used to test whether the thin-film transistor
TFT is defective can contact the source electrode SE of the
thin-film transistor TFT. To this end, the first capping layer
120 may have an exposing groove G which extends to and
partially exposes the source electrode SE within the trench T
of the first light-blocking pattern 115.

[0045] The first passivation layer 125 is formed along the
first capping layer 120 to cover the exposing groove G of the
first capping layver 120. The first passivation layer 125 pro-
tects the first capping layer 120 and the second light-blocking
pattern 130. Thus, the first passivation layer 125 can reduce
the damage to the first capping layer 120 or the second light-
blocking pattern 130 due to an O, ashing process performed
to remove residues in the cavity CV at the last stage of
forming the cavity CV into which liquid crystal molecules L.C
are injected. The first passivation layer 125 may be formed of
silicon nitride or silicon oxide.

[0046] The pixel electrode PE is formed on each of the
color filters CF. Specifically, the pixel electrode PE is formed
on the first passivation layer 125 to correspond to each pixel
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area PA and is connected to the drain electrode DE. When
viewed from above, the pixel electrode PE includes at least
one stem portion PE1, a plurality of branch portions PE2
which protrude from the stem portion PE1, and a connecting
portion PE3 which connects the stem portion PE1 and the
drain electrode DE. The branch portions PE2 are separated
from each other by a predetermined gap. The branch portions
PE2 may expend parallel to each other in a predetermined
direction. The arrangement pattern of the stem portion PE1
and the branch portions PE2 is not limited to the arrangement
pattern of FIG. 1. The stem portion PE1 and the branch
portions PE2 may be arranged in various patterns. The pixel
electrode PE may be formed of a transparent conductive
material such as ITO.

[0047] The second light-blocking pattern 130 is formed on
the first passivation layer 125, specifically, on the trench T of
the first light-blocking pattern 115, and covers the source
electrode SE of the thin-film transistor TFT. The second light-
blocking pattern 130 may be conformally formed along irner
walls of the trench T of the first light-blocking pattern 115.
After the thin-film transistor TFT is tested (to identify
whether it is defective) through the trench T of the first light-
blocking pattern 115, the second light-blocking pattern 130
may seal the source electrode SE of the thin-film transistor
TFT. In addition, the second light-blocking pattern 130 may
block unnecessary light in the region of the trench T of the
first light-blocking pattern 115. That is, the second light-
blocking pattern 130 may form one light-blocking pattern
BM together with the first light-blocking pattern 115 in order
to prevent color mixing that may occur at the edge of each of
the color filters CF.

[0048] The second light-blocking pattern 130 may include
at least one metal layer (or a low-reflective metal layer) that
can block light. The metal layer may be formed of any one
metal selected from Cr, CrOx, 120, Ti, Al and Ni. For
example, the second light-blocking pattern 130 may include
two metal layers. Referring to FIG. 3, the second light-block-
ing pattern 130 may include, for example, a Ti-containing first
metal layer 132 and an IZO-containing second metal layer
134 formed on the first metal layer 132. Accordingly, the
second light-blocking pattern 130 may serve as a low-reflec-
tive layer. Thus, light provided by a backlight (not shown)
disposed under the substrate 105 can be prevented from being
reflected by the second light-blocking pattern 130 back to the
backlight.

[0049] Since the second light-blocking pattern 130 is
formed of a metal whose thickness can be easily adjusted, it
can have a desired small thickness. Accordingly, referring to
FIG. 4, the second light-blocking pattern 130 can be formed
such that the height BMH ofthe second light-blocking pattern
130 from a flat surface of the first passivation layer 125 is
equal to or less than approximately one tenth of the height
CVH of the cavity CV from the flat surface of the first passi-
vation layer 125. In this case, the second light-blocking pat-
tern 130 does not act as a barrier that blocks injection of liquid
crystal molecules LC into the cavity CV through an entrance
EN of the cavity CV. Thus, the liquid crystal molecules L.C
can be easily injected into the cavity CV.

[0050] The common electrode CE is formed on the pixel
electrode PE to be insulated and separated from the pixel
electrode PE. Accordingly, the cavity CV is defined between
the common electrode CE and the pixel electrode PE. The
liquid crystal molecules LC are injected into the cavity CV,
thereby forming the liquid crystal layer LCL. Here, the injec-
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tion of the liquid crystal molecules LC may be achieved
through the open entrance EN of the cavity CV. The entrance
EN of the cavity CV is formed along the first direction of the
substrate 105 and located at a position which overlaps the gate
line GL. The common electrode CE may be formed of TTO or
170.

[0051] The second passivation layer 135 is formed on the
whole surface of the common electrode CE and protects the
common electrode CE. The second passivation layer 135 may
be formed of at least one of SiN¥%, SiOx, and SiOxNy. An end
of a stacked structure of the second passivation layer 135 and
the common electrode CE may slope toward the substrate
105. This can prevent a liquid crystal alignment material
injected into the cavity CV to form the alignment layer 140
from drying too fast at the entrance EN of the cavity CV. As a
result, the non-uniform formation of the alignment layer 140
within the cavity CV can be minimized.

[0052] The alignment layer 140 is formed along the inner
walls of the cavity CV and covers the pixel electrode PE. The
alignment layer 140 may be formed of a liquid crystal align-
ment material such as polyamic acid, polysiloxane, or poly-
imide.

[0053] The cover layer 145 is formed on the second passi-
vation layer 135. The cover layer 145 has a through hole
formed by removing a portion of the cover layer 145, which
corresponds to the entrance EN for injecting the liquid crystal
molecules LC into the cavity CV, by using a photolithography
process. The cover layer 145 may be formed of an organic
material.

[0054] The third passivation layer 150 is formed on the
cover layer 145. The third passivation layer 150 has a through
hole formed by removing a portion of the third passivation
layer 150, which corresponds to the entrance EN for injecting
the liquid crystal molecules LC into the cavity CV, by using a
photolithography process. The third passivation layer 150
may be formed of SiNx.

[0055] A sealing layer 155 seals the entrance EN of the
cavity CV. The sealing layer 155 may be formed of a sealing
material that does not react with the liquid crystal molecules
LC injected into the cavity CV.

[0056] The second capping layer 160 is formed on the third
passivation layer 150 and planarizes and protects the third
passivation layer 150 and other elements disposed under the
third passivation layer 150. The second capping layer 160
may be formed of an insulating material.

[0057] Although not shown in the drawings, the LCD 100
may further include an encapsulation layer formed on the
second capping layer 160. The encapsulation layer may
negate the need for a substrate which is coupled to another
substrate on which a thin-film transistor is formed in a con-
ventional LCD.

[0058] In the LCD 100 structured as described above, the
thin-film transistor TFT is turned on in response to a driving
signal provided through the gate line GL. When the thin-film
transistor TFT is turned on, an image signal provided through
the data line DL is provided to the pixel electrode PE through
the thin-film transistor TFT. Accordingly, an electric field is
formed between the pixel electrode PE and the common
electrode DE, and liquid crystals of the liquid crystal layer LC
are driven by the electric field. As a result, an image is dis-
played.

[0059] In the LCD 100 according to the current embodi-
ment, since the second light-blocking pattern 130 is formed
thin by using a metal as described above, the height BMH of
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the second light-blocking pattern 130 from the flat surface of
the first passivation layer 125 may be far smaller than the
height CVH of the cavity CV from the flat surface of the first
passivation layer 125.

[0060] Accordingly, in the LCD 100 according to the cur-
rent embodiment, the second light-blocking pattern 130 does
not act as a barrier when the liquid crystal molecules LC are
injected through the entrance EN of the cavity CV. This can
make it easy to inject the liquid crystal molecules LC into the
cavity CV.

[0061] A LCD according to another embodiment will now
be described.
[0062] FIG. 5is a cross-sectional view of a part of a LCD

200 according to another embodiment which corresponds to
the part shown in FIG. 2.

[0063] The LCD 200 according to the current embodiment
is different from the LCD 100 of FIG. 2 only in the shape of
a second light-blocking pattern 230. Accordingly, the LCD
200 according to the current embodiment will be described,
focusing mainly on the second light-blocking pattern 230.
[0064] The LCD 200 according to the current embodiment
may include a substrate 105, a gate line GL, a data line DL, a
gate insulating layer GIL, a thin-film transistor TFT, an insu-
lating layer 110, color filters CF, a first light-blocking pattern
115, a first capping layer 120, a first passivation layer 125, a
pixel electrode PE (or a first electrode), the second light-
blocking pattern 230, a common electrode CE (or a second
electrode), a second passivation layer 135, an alignment layer
140, a cover layer 145, a third passivation layer 150, a sealing
layer 155, and a second capping layer 160.

[0065] The second light-blocking pattern 230 is similar to
the second light-blocking pattern 130 of FIG. 2. However, the
second light-blocking pattern 230 is formed to fill at least part
of a trench T of the first light-blocking pattern 115. This is
possible because the second light-blocking pattern 230 is
formed by a printing process such as inkjet printing. Also, this
simplifies the process of forming the second light-blocking
pattern 230.

[0066] The second light-blocking pattern 230 is formed of
the same material as the second light-blocking pattern 130 of
FIG. 2. The relationship between a height of the second
light-blocking pattern 230 and a height of a cavity CV is the
same as the relationship between the height BMH of the
second light-blocking pattern 130 and the height CVH of the
cavity CV in FIG. 2. Therefore, the second light-blocking
pattern 230 also does not act as a barrier that prevents injec-
tion of liquid crystal molecules LC through an entrance EN of
the cavity CV. This can make it easy to inject the liquid crystal
molecules LC into the cavity CV.

[0067] A method of fabricating a LCD according to an
embodiment will now be described.

[0068] FIGS. 6 through 16 are cross-sectional views illus-
trating operations of a method of fabricating a LCD according
to an embodiment.

[0069] Referring to FIG. 6, a signal electrode, e.g., a source
electrode SE is formed on a substrate 105.

[0070] Specifically, a conductive layer is formed on the
substrate 105 by a sputtering process and then patterned by a
photolithography process to form a gate line GL. Here, a gate
pad GP (see FIG. 1) and a gate electrode GE (see FIG. 1) are
also formed simultaneously.

[0071] A gate insulating layer GIL is formed on the sub-
strate 105 having the gate pad GP (see FIG. 1) and the gate
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electrode GE (see FIG. 1) by a plasma enhanced chemical
vapour deposition (PECVD) process.

[0072] A semiconductor material layer and a conductive
layer are stacked sequentially on the gate insulating layer GIL
and then patterned using a photolithography process to form
a data line DL, the source electrode SE connected to the data
line DL, a drain electrode DE (see FIG. 1) separated from the
source electrode SE, and a semiconductor layer SM formed in
a region corresponding to a region between the source elec-
trode SE and the drain electrode DE (see FIG. 1). At this time,
a datapad DP (see FIG. 1) is also formed. The gate electrode
GE (see FIG. 1), the semiconductor layer SM, the source
electrode SE and the drain electrode DE (see F1G. 1) consti-
tute a thin-film transistor TFT (see FIG. 1).

[0073] An insulating layer 110 is formed on the gate insu-
lating layer GIL to cover the thin-film transistor TFT (see
FIG. 1) and the data pad DP (see FIG. 1). The insulating layer
110 may be a passivation layer and formed of silicon nitride or
silicon oxide by a PECVD process.

[0074] Color filters CF are formed on the insulating layer
110 atpositions corresponding to pixel areas PA (see FIG. 1).
Each of the color filters CF may be any one of a red filter R,
a green filter G, and a blue filter B. The color filters CF may
be formed by patterning an organic polymer material using a
photolithography process or by printing the organic polymer
material using an inkjet process.

[0075] A first light-blocking pattern 115 is formed on the
insulating layer 110, i.e., on the same layer as the color filters
CF. The first light-blocking pattern 115 may be disposed on
the insulating layer 110 at a position corresponding to an edge
of each of the pixel areas PA (see FIG. 1). The first light-
blocking pattern 115 may be formed on the source electrode
SE to have a trench T which extends to and partially exposes
the source electrode SE. The first light-blocking pattern 115
may be formed by patterning light-blocking organic matter
using a photolithography process.

[0076] A first capping layer 120 is formed on the color
filters CF and the first light-blocking pattern 115 to cover the
color filters CF, the first light-blocking pattern 115 and the
source electrode SE. Here, the first capping layer 120 is
formed to have an exposing groove G which extends to and
partially exposes the source electrode SE. The first capping
layer 120 may be formed by patterning organic matter using
a photolithography process.

[0077] Referring to FIG. 7, a first passivation layer 125 is
formed along the first capping layer 120 to cover the exposing
groove G of the first capping layer 120. The first passivation
layer 125 may be formed of silicon nitride or silicon oxide
using a deposition method.

[0078] Referring to FIG. 8, a pixel electrode PE is formed
on each of the color filters CF. That is, the pixel electrode PE
is formed on the first capping layer 120 at a position corre-
sponding to each of the pixel areas PA (see FIG. 1). The pixel
electrode PE is connected to the drain electrode DE (see FIG.
1). The pixel electrode PE may be formed by forming a
transparent conductive material layer on the first capping
layer 120 and patterning the transparent conductive material
using a photolithography process.

[0079] Referring to FIG. 9, a second light-blocking pattern
130 is formed on the trench T of the first light-blocking
pattern 115 to cover the source electrode SE and include at
least one metal layer. The metal layer may be formed of any
one of Cr, CrOx, 170, Ti, Al and Ni. In addition, the second
light-blocking pattern 130 may include a low-reflective metal
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layer. The low-reflective metal layer may include a Ti-con-
taining first metal layer formed on the trench T and an IZ0-
containing second metal layer formed on the first metal layer.
In addition, the second light-blocking pattern 130 may be
formed such that a height of the second light-blocking pattern
130 from a flat surface of the first passivation layer 125 is
equal to or less than one tenth of a height of a cavity CV (see
FIG. 2) from the flat surface of the first passivation layer 125.
The second light-blocking pattern 130 may be formed using a
photolithography process. In an exemplary embodiment, a
second light-blocking pattern 230 (see FIG. 5) may be formed
using a printing process such as inkjet printing,

[0080] Referring to FIG. 10, a sacrificial layer SCR is
formed on the first passivation layer 125, on which the pixel
electrode PE is formed, at a position corresponding to the
pixel areas PA (see FIG. 1). The sacrificial layer SCR covers
the pixel electrode PE. The sacrificial layer SCR may have a
concave groove on the second light-blocking pattern 130. The
sacrificial layer SCR may be formed by patterning a photo-
sensitive material using a photolithography process.

[0081] Referring to FIG. 11, a common electrode CE and a
second passivation layer 135 are formed sequentially on the
sacrificial layer SCR. The common electrode CE may be
formed of ITO or IZO by a deposition process, and the second
passivation layer 135 may be formed at least one of SiN¥x,
SiOx and SiOxNy by a deposition process.

[0082] Referring to FIG. 12, a cover layer 145 is formed on
the second passivation layer 135. The cover layer 145 may be
formed of an organic material. The cover layer 145 may be
formed using a photolithography process to have a through
hole in a region corresponding to an entrance EN (see FIG. 2)
of the cavity CV (see FIG. 2) which is formed by removing
the sacrificial layer SCR.

[0083] Referring to FIG. 13, a third passivation layer 150 is
formed on the cover layer 145. The third passivation layer 150
may be formed of SiNx by a deposition process.

[0084] Referring to FIG. 14, a region of each of the third
passivation layer 150, the second passivation layer 135, and
the common electrode CE which corresponds to the entrance
EN (see FIG. 2) of the cavity CV (see FIG. 2) is removed by
a photolithography process.

[0085] Referring to FIG. 15, the sacrificial layer SCR is
removed. As a result, the cavity CV into which liquid crystal
molecules LC are injected and the entrance EN of the cavity
CV which is a passage through the liquid crystal molecules
LC are injected are formed. The removal of the sacrificial
layer SCR may be achieved by an etching process and a
stripping process. Then, an O, ashing process may be per-
formed to remove residues within the cavity CV.

[0086] Once the cavity CV is formed, an alignment layer
140 is formed along inner walls of the cavity CV. Here, the
alignment layer 140 may be formed to cover the pixel elec-
trode PE. After the formation of the alignment layer 140, a
liquid crystal layer LCL is formed by injecting the liquid
crystal molecules LC into the cavity CV.

[0087] Referringto FIG. 16, asealing layer 155 is formed to
seal the entrance EN of the cavity CV. The sealing layer 155
may be formed of a sealing material that does not react with
the liquid crystal molecules LC injected into the cavity CV.
[0088] Then, a second capping layer 160 is formed on the
third passivation layer 150, thereby completing the LCD 100
of FIG. 2. The second capping layer 160 may be formed of an
insulating material using a deposition method.
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[0089] Although not shown in the drawings, the method of
fabricating a LCD may further include forming an encapsu-
lating layer on the second capping layer 160. The encapsula-
tion layer may negate the need for a substrate which is
coupled to another substrate on which a thin-film transistor is
formed in a conventional LCD.

[0090] In a LCD according to an embodiment, a light-
blocking pattern is formed thin using a metal. Therefore, a
height of the light-blocking pattern from a flat surface of a
passivation layer is far smaller than a height of a cavity from
the flat surface of the passivation layer.

[0091] Accordingly, in the LCD according to the embodi-
ment, the light-blocking pattern does not act as a barrier when
liquid crystal molecules are injected through an entrance of
the cavity. This can make it easy to inject the liquid crystal
molecules into the cavity.

[0092] However, the embodiments are not restricted to the
one set forth herein. The above and other effects of embodi-
ments will become more apparent to one of daily skill in the
art to which the embodiment pertains by referencing the
claims.

What is claimed is:

1. A liquid crystal display (LCD) comprising:

a substrate;

a signal electrode on the substrate;

a first light-blocking pattern on the signal electrode and
having a trench extending to at least part of the signal
electrode; and

a second light-blocking pattern on the trench of the first
light-blocking pattern and covering the signal electrode,

wherein the second light-blocking pattern comprises at
least one metal layer.

2. The LCD of claim 1, further comprising a thin-film
transistor on the substrate and comprising a gate electrode, a
source electrode and a drain electrode, wherein the signal
electrode is any one of the source electrode and the drain
electrode.

3. The LCD of claim 1, wherein the metal layer is formed
of any one of Cr, CrOx, IZ0, Ti, Al and Ni.

4. The LCD of claim 1, wherein the second light-blocking
pattern comprises a low-reflective metal layer, wherein the
low-reflective metal layer comprises a Ti-containing first
metal layer and an IZO-containing second metal layer formed
on the first metal layer.

5. The LCD of claim 1, wherein the first light-blocking
pattern is formed of light-blocking organic matter.

6. The LCD of claim 1, further comprising:

color filters on the same layer as the first light-blocking
pattern on the substrate;

a first electrode on each of the color filters;

asecond electrode on the first electrode and insulated from
the first electrode and defining a cavity between the
second electrode and the first electrode;

a first capping layer which is formed between the color
filters and the first electrode to cover the color filters, the
first light-blocking pattern and the signal electrode; and

a first passivation layer between the first capping layer and
the first electrode along the first capping layer.

7. The LCD of claim 6, wherein a height of the second
light-blocking pattern from a flat surface of the first passiva-
tion layer is equal to or less than one tenth of a height of the
cavity from the flat surface of the first passivation layer.
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8. The LCD of claim 6, further comprising:

a cover layer on the second electrode;

aliquid crystal layer comprising liquid crystal molecules in

the cavity;

an entrance of the cavity; and

a sealing layer sealing the entrance of the cavity.

9. The LCD of claim 1, wherein the second light-blocking
pattern is conformally along inner walls of the trench.

10. The LCD of claim 1, wherein the second light-blocking
pattern fills at least part of the trench.

11. A method of fabricating a LCD comprising:

forming a signal electrode on a substrate;

forming a first light-blocking pattern, which has a trench

extending to at least part of the signal electrode, on the
signal electrode; and

forming a second light-blocking pattern, which covers the

signal electrode and comprises at least one metal layer,
on the trench of the first light-blocking pattern.

12. The method of claim 11, wherein the forming of the
second light-blocking pattern comprises forming the metal
layer using any one of Cr, CrOx, 1ZO, Ti, Al and Ni.

13. The method of claim 11, wherein the forming of the
second light-blocking pattern comprises forming the second
light-blocking pattern to comprise a low-reflective metal
layer.

14. The method of claim 13, wherein the forming of the
second light-blocking pattern to comprise the low-reflective
metal layer comprises forming a Ti-containing first metal
layer on the trench of the first light-blocking pattern and
forming an 1ZO-containing second metal layer on the first
metal layer.

15. The method of claim 11, wherein the forming of the
second light-blocking pattern is performed using a photoli-
thography process or a printing process.

16. The method of claim 11, further comprising:

forming color filters on the same layer as the first light-

blocking pattern on the substrate;

forming a first electrode on each of the color filters;

forming a second electrode on the first electrode to be

insulated from the first electrode and define a cavity
between the second electrode and the first electrode;
forming a first capping layer between the color filters and
the first electrode to cover the color filters, the first
light-blocking pattern and the signal electrode; and
forming a first passivation layer between the first capping
layer and the first electrode along the first capping layer.

17. The method of claim 16, wherein the forming of the
second light-blocking pattern comprises forming the second
light-blocking pattern such that a height of the second light-
blocking pattern from a flat surface of the first passivation
layer is equal to or less than one tenth of a height of the cavity
from the flat surface of the first passivation layer.

18. The method of claim 16, further comprising:

forming a cover layer on the second electrode;

forming an entrance of the cavity; and

forming a liquid crystal layer by injecting liquid crystal

molecules into the cavity through the entrance of the
cavity.

19. The method of claim 18, wherein the cavity is formed
between the first electrode and the second electrode by form-
ing a sacrificial layer on the first electrode, forming the sec-
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ond electrode and a second passivation layer on the sacrificial
layer, forming the cover layer on the second passivation layer,
and removing the sacrificial layer.

20. The method of claim 18, further comprising forming a
sealing layer which seals the entrance of the cavity.

® 0% % % %
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