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(57) ABSTRACT

A liquid crystal display includes: a substrate; a thin film
transistor disposed on the substrate; a pixel electrode dis-
posed on the thin film transistor; and a roof layer facing the
pixel electrode, wherein a plurality of microcavities are
formed between the pixel electrode and the roof layer, each
microcavity includes liquid crystal materials, a partition wall
is formed between the microcavities, and the roof layer
includes a dry film.
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LIQUID CRYSTAL DISPLAY AND METHOD
OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to, and the benefit
of, Korean Patent Application No. 10-2013-0146081 filed in
the Korean Intellectual Property Office on Nov. 28, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1. Field

[0003] The present disclosure relates to a liquid crystal
display and a manufacturing method thereof.

[0004] 2. Description of the Related Technology

[0005] A liquid crystal display is one type of flat panel
display device that is being widely used. It typically includes
two display panels, wherein field generating electrodes such
as a pixel electrode and a common electrode are formed with
a liquid crystal layer interposed therebetween.

[0006] The liquid crystal display generates an electric field
in a liquid crystal layer by applying a voltage to the field
generating electrodes to determine orientations of liquid crys-
tal molecules of the liquid crystal layer and control polariza-
tion of incident light, thereby displaying an image.

[0007] A technique of forming a cavity in a unit of a pixel
and filling the cavity with liquid crystals to implement a
display has been developed for one of the liquid crystal dis-
plays. This technique serves to manufacture a display by
forming a sacrificial layer with an organic material, and the
like, forming a roof layer at an upper portion of the sacrificial
layer, removing the sacrificial layer, and filling an empty
space formed through the removal of the sacrificial layer with
liquid crystals through a liquid crystal injection hole, instead
of forming an upper panel on a lower panel.

[0008] However, the technique requires a lengthened pro-
cess time for removing the sacrificial layer.

[0009] 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 CERTAIN INVENTIVE ASPECTS

[0010] The present disclosure has been made in an effort to
provide a liquid crystal display and a manufacturing method
thereof having advantages of being capable of reducing a
process time.

[0011] One embodiment provides a liquid crystal display
including: a substrate; a thin film transistor disposed on the
substrate; a pixel electrode disposed on the thin film transis-
tor; and a roof layer facing the pixel electrode, wherein a
plurality of microcavities are formed between the pixel elec-
trode and the roof layer, each microcavity of the plurality of
microcavities including liquid crystal materials, and wherein
apartition wall is formed between the microcavities, the roof
layer including a dry film.

[0012] The rooflayer and the partition wall may be made of
different materials from one another.

[0013] A width of the partition wall may become narrower
when viewed from the substrate toward the roof layer.
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[0014] The liquid crystal display may further include a
capping layer provided on the roof layer, wherein the capping
layer contacts an upper surface of the roof layer.

[0015] Aliquid crystal injection hole formation region may
be provided between the microcavities, and the capping layer
may cover the liquid crystal injection hole formation region.
[0016] The liquid crystal display may further include a
common electrode provided between the microcavities and
the roof layer.

[0017] The common electrode may be provided between
the partition wall and the roof layer.

[0018] The common electrode may be in contact with the
roof layer.
[0019] The liquid crystal display may further include a

common electrode having a protection layer provided
between the common electrode and the pixel electrode.

[0020] The roof layer may be in contact with the partition
wall.
[0021] The partition wall may include a dry film, and the

partition wall and the roof layer may together form an inte-
grally formed structure.

[0022] The partition wall may become wider when viewed
from the substrate toward the roof layer.

[0023] The liquid crystal display may further include a
common electrode provided on the roof layer.

[0024] The liquid crystal display may further include a
capping layer provided on the common electrode, a liquid
crystal injection hole formation region may be provided
between the microcavities, and the capping layer may cover
the liquid crystal injection hole formation region.

[0025] The liquid crystal display may further include an
upper roof layer provided between the common electrode and
the capping layer.

[0026] Another embodiment provides a manufacturing
method of a liquid crystal display, including: forming an
original roof layer on a carrier substrate; forming a transfer
structure by forming a common electrode on the original roof
layer; forming a partition wall on a display panel including a
thin film transistor; forming a plurality of microcavities sur-
rounded by the partition wall and the original roof layer by
transferring the transfer structure onto the display panel;
separating the carrier substrate from the transfer structure;
exposing a part of the common electrode by partially remov-
ing the original roof layer; forming a liquid crystal injection
hole formation region between the microcavities by partially
etching the exposed part of the common electrode; injecting a
liquid crystal material into the microcavities through the lig-
uid crystal injection hole formation region; and forming a
capping layer to fill the liquid crystal injection hole formation
region.

[0027] The original rooflayer may include a dry film resist.
[0028] The forming of the partition wall may include
removing the partition wall from the liquid crystal injection
hole formation region, and forming the partition wall to be
provided at a region corresponding to a light-blocked region
of the display panel.

[0029] The manufacturing method may further include
forming a roof layer by partially removing the original roof
layer and hardening the roof layer.

[0030] The common electrode may be provided between
the partition wall and the roof layer.

[0031] Yet another embodiment provides a manufacturing
method of a liquid crystal display, including: forming a trans-
fer structure by forming an original roof layer on a substrate;
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forming a partition wall on a display panel including a thin
film transistor; forming a plurality of microcavities sur-
rounded by the partition wall and the original roof layer by
transferring the transfer structure onto the display panel;
separating a carrier substrate from the transfer structure;
exposing a part of the common electrode by partially remov-
ing the original roof layer; forming a liquid crystal injection
hole formation region between the microcavities by partially
etching an exposed part of the common electrode; injecting a
liquid crystal material into the microcavities through the lig-
uid crystal injection hole formation region; and forming a
capping layer to fill the liquid crystal injection hole formation
region.

[0032] The original rooflayer may include a dry film resist.
[0033] The forming of the partition wall may include:
removing the partition wall from the liquid crystal injection
hole formation region; and forming the partition wall to be
provided at a region corresponding to a light-blocked region
of the display panel.

[0034] The manufacturing method may further include
forming a roof layer by partially removing the original roof
layer and hardening the roof layer.

[0035] The partition wall and the roof layer may be in
contact with each other.

[0036] Yet another embodiment provides a manufacturing
method of a liquid crystal display, including: forming an
original roof layer on a carrier substrate; forming a transfer
structure including a roof layer region and a partition wall
region by exposing the original roof layer; transferring the
transfer structure onto a display panel including a thin film
transistor; separating the carrier substrate from the transfer
structure; respectively forming a roof layer and a partition
wall at the roof layer region and the partition wall region by
developing the original roof layer, forming a plurality of
microcavities surrounded by the partition wall and the origi-
nal roof layer, and forming a liquid crystal injection hole
formation region between the microcavities; forming a com-
mon electrode on the roof layer; injecting a liquid crystal
material into the microcavities through the liquid crystal
injection hole formation region; and forming a capping layer
to fill the liquid crystal injection hole formation region.
[0037] The original rooflayer may include a dry film resist.
[0038] The manufacturing method may further include
forming an upper roof layer including a photo-reactive mate-
rial on the common electrode, and the common electrode may
be patterned by using the upper roof layer as a mask.

[0039] The manufacturing method may further include
hardening the roof layer and the partition wall.

[0040] Yet another embodiment provides a manufacturing
method of a liquid crystal display, including: forming an
original roof layer on a carrier substrate; forming a transfer
structure including a roof layer region and a partition wall
region by exposing the original roof layer; transferring the
transfer structure onto a display panel including a thin film
transistor; separating the carrier substrate from the transfer
structure; forming a common electrode on the original roof
layer; exposing a part of the original roof layer by patterning
the common electrode; respectively forming a roof layer and
a partition wall at the roof layer region and the partition wall
region by developing the original roof layer, forming a plu-
rality of microcavities surrounded by the partition wall and
the original roof layer, and forming a liquid crystal injection
hole formation region between the microcavities; injecting a
liquid crystal material into the microcavities through the lig-
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uid crystal injection hole formation region; and forming a
capping layer to fill the liquid crystal injection hole formation

region.
[0041] The original rooflayer may include a dry film resist.
[0042] The manufacturing method may further include

forming an upper roof layer including a photo-reactive mate-
rial on the common electrode, and the common electrode may
be patterned by using the upper roof layer as a mask.

[0043] The manufacturing method may further include
hardening the roof layer, the partition wall, and the upper roof
layer.

[0044] In accordance with certain embodiments, it is pos-

sible to fill liquid crystal in cavities to realize a display with-
out formation of a sacrificial layer and a rooflayer by forming
a liquid crystal injection hole by transferring a dry film resist
ona cavity column in a bridge method after forming the cavity
column.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1 is a layout view showing a liquid crystal
display in accordance with an embodiment.

[0046] FIG. 2 is a cross-sectional view taken along a line
1I-11 of FIG. 1.

[0047] FIG. 3 is a cross-sectional view taken along a line of
FIG. 1.

[0048] FIG. 4 to FIG. 13 are stepwise perspective views

showing a manufacturing method ofa liquid crystal display in
accordance with an embodiment.

[0049] FIG. 14 is a layout view showing a liquid crystal
display in accordance with an embodiment.

[0050] FIG. 15 is a cross-sectional view taken along a line
XV-XV of FIG. 14.

[0051] FIG. 16 is a cross-sectional view taken along a line
XVI-XVI of FIG. 14.

[0052] FIG. 17 to FIG. 24 are stepwise perspective views
showing a manufacturing method ofa liquid crystal display in
accordance with an embodiment.

[0053] FIG. 25 is a layout view showing a liquid crystal
display in accordance with an embodiment.

[0054] FIG. 26 is a cross-sectional view taken along a line
XXVI-XXVI of FIG. 25.

[0055] FIG. 27 is a cross-sectional view taken along a line
XXVII-XXVII of FIG. 27.

[0056] FIG. 28 to FIG. 37 are stepwise perspective views
showing a manufacturing method ofa liquid crystal display in
accordance with an embodiment.

[0057] FIG. 38 to FIG. 44 are stepwise perspective views
showing a manufacturing method ofa liquid crystal display in
accordance with an embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0058] Hereinafter, certain embodiments will be described
in detail with reference to the accompanying drawings. As
those skilled in the art would realize, the described embodi-
ments may be modified in various ways, without departing
from the spirit or scope of the present invention. On the
contrary, embodiments introduced herein are provided to
make disclosed contents thorough and complete, and suffi-
ciently transfer the spirit of the present invention to those
skilled in the art.

[0059] In the drawings, the thickness of layers, films, pan-
els, regions, and the like, may be exaggerated for clarity. It
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will be understood that when a layer is referred to as being
“on” another layer or substrate, it can be directly on the other
layer or substrate, or intervening elements may also be
present. Like reference numerals generally designate like
elements throughout the specification.

[0060] FIG. 1 is a layout view showing a liquid crystal
display in accordance with an embodiment. FIG. 2 is a cross-
sectional view taken along a line II-II of FIG. 1. FIG. 3 is a
cross-sectional view taken along a line of FIG. 1.

[0061] Referring to FIGS. 1 to 3, a gate line 121 and a
storage electrode line 131 are formed on an insulating sub-
strate 110 formed of transparent glass or plastic. The gate line
121 includes a gate electrode 124. The storage electrode line
131 is mainly extended in a horizontal direction, and transfers
a predetermined voltage such as a common voltage Vcom.
The storage electrode line 131 includes a pair of vertical
storage electrode portions 1354 substantially extended to be
perpendicular to the gate line 121, and a horizontal storage
electrode portion 1355 connecting ends of the pair of vertical
storage electrode portions 135a to each other. The storage
electrode portions 135a and 1355 have a structure surround-
ing a pixel electrode 191.

[0062] A gateinsulating layer 140 is formed on the gate line
121 and the storage electrode line 131. A semiconductor layer
151 disposed at a lower portion of a data line 171, and a
semiconductor layer 154 disposed at a lower portion of a
source/drain electrode and at a channel portion of a thin film
transistor Q, are formed on the gate insulating layer 140.
[0063] A plurality of ohmic contacts may be formed on
each of the semiconductor layers 151 and 154, and between
the data line 171 and the source/drain electrode, but this is
omitted in the drawings.

[0064] Data conductors 171, 173, and 175 including a
source electrode 173, a data line 171 connected with the
source electrode 173, and a drain electrode 175 are formed on
each of the semiconductor layers 151 and 154 and the gate
insulating layer 140.

[0065] The gate electrode 124, the source electrode 173,
and the drain electrode 175 form the thin film transistor Q
together with the semiconductor layer 154, and a channel of
the thin film transistor Q is formed on the portion of the
semiconductor layer 154 between the source electrode 173
and the drain electrode 175.

[0066] A first protection layer 180a is formed on the data
conductors 171, 173, and 175, and an exposed portion of the
semiconductor layer 154. The first protection layer 180a may
include an inorganic insulating material, such as, for
example, a silicon nitride (SiN, ) and a silicon oxide (SiO, ), or
an organic insulating material.

[0067] A color filter 230 and a light blocking member 220
are formed on the first protection layer 180a.

[0068] The light blocking member 220 has a lattice struc-
ture having an opening corresponding to a region displaying
an image, and is formed of a material preventing light from
being transmitted therethrough. The color filter 230 is formed
at an opening of the light blocking member 220. The light
blocking member 220 includes a horizontal light blocking
member 220a formed in a direction parallel to the gate line
121, and a vertical light blocking member 2205 formed in a
direction parallel to the data line 171.

[0069] The color filter 230 may display one of primary
colors, such as three primary colors including, for example,
red, green, and blue. However, the colors are not limited to the
three primary colors including red, green, and blue, and the
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color filter 230 may also display one among a cyan-based
color, a magenta-based color, a yellow-based color, and a
white-based color, for example. The color filter 230 may be
formed of materials displaying different colors for each adja-
cent pixel.

[0070] A second protection layer 1805 covering the color
filter 230 and the light blocking members 220q and 2205 is
formed on the color filter 230 and the light blocking members
220a and 2206. The second protection layer 1805 may
include an inorganic insulating material, such as, for
example, a silicon nitride (SiNx) and a silicon oxide (SiOx),
or an organic insulating material. Unlike the cross-sectional
view of FIG. 2, in a case where a step is generated due to a
difference in a thickness between the color filter 230 and the
light blocking member 220, the second protection layer 1805
may include an organic insulating material, so that it is pos-
sible to decrease or remove the step.

[0071] The color filter 230, the light blocking member 220,
and the protection layer 180a and 1805 have a contact hole
185 exposing the drain electrode 175.

[0072] The pixel electrode 191 is formed on the second
protection layer 1804. The pixel electrode 191 may be formed
of a transparent conductive material, such as, for example,
ITO or I1Z0.

[0073] An overall shape of the pixel electrode 191 is a
quadrangle, and the pixel electrode 191 includes cross stems
configured by a horizontal stem 1914 and a vertical stem 1915
crossing the horizontal stem 191a. Further, the pixel electrode
191 is divided into four sub-regions by the horizontal stem
191a and the vertical stem 191b, and each sub-region
includes a plurality of minute branches 191¢. In one embodi-
ment, the pixel electrode 191 may further include an outer
stem surrounding an outer circumference of the pixel elec-
trode 191.

[0074] Theminutebranches 191c¢ ofthe pixel electrode 191
form an angle of approximately 40° to 45° with the gate line
121 or the horizontal stem 191a. Further, the minute branches
of two adjacent sub-regions may be perpendicular to each
other. Furthermore, a width of the minute branches 191¢ is
gradually increased, or a distance between the minute
branches 191¢ may be varied.

[0075] The pixel electrode 191 includes an extension 197
which is connected at a lower end of the vertical stem 1915
and has a larger area than the vertical stem 1915, and is
physically and electrically connected with the drain electrode
175 through the contact hole 185 at the extension 197 to
receive a data voltage from the data electrode 175.

[0076] The thin film transistor Q and the pixel electrode 191
described above are just described as an example, and a
structure of the thin film transistor and a design of the pixel
electrode may be modified in order to improve side visibility.
[0077] A lower alignment layer 11 is formed on the pixel
electrode 191, and may be a vertical alignment layer. The
lower alignment layer 11, as a liquid crystal alignment layer
made of a material such as, for example, polyamic acid,
polysiloxane, polyimide, or the like, may include at least one
of generally used materials.

[0078] Anupper alignment layer 21 is disposed at a portion
facing the lower alignment layer 11, and a microcavity 305 is
formed between the lower alignment layer 11 and the upper
alignment layer 21. The upper alignment layer 21 may be
formed of the same material as that of the lower alignment
layer 11. A liquid crystal material including liquid crystal
molecules 310 is injected into the microcavity 305 through a
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liquid crystal injection hole 307. The microcavity 305 may be
formed in a column direction or a vertical direction, of the
pixel electrode 191. In one embodiment, the alignment mate-
rial forming the alignment layers 11 and 21 and the liquid
crystal material including the liquid crystal molecules 310
may be injected into the microcavity 305 by using capillary
force.

[0079] The microcavity 305 is divided in a vertical direc-
tion by a plurality of liquid crystal injection hole formation
regions 307FP disposed at a portion overlapping the gate line
121, and a plurality of microcavities 305 may be formed along
the direction in which the gate line 121 is extended. Each of
the plurality of formed microcavities 305 may correspond to
a pixel area, and the pixel areas may correspond to a region
displaying an image.

[0080] A common electrode 270 is 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 elec-
trodes 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 common electrode 270 may be made of a transparent
conductive material such as, for example, ITO or IZO.
[0081] A roof layer 360 is disposed on the common elec-
trode 270. The roof layer 360 serves as a support member so
that the microcavity 305, which is a space between the pixel
electrode 191 and the common electrode 270, is formed. The
roof layer 360 may include a dry film. The dry film may be a
filmed photosensitive resist, and may be mainly made of a
material used for forming a circuit of a printed circuit sub-
strate. The dry film has outstanding adherence and flatness,
and thus the dry film is appropriately used as the roof layer
360 in the liquid crystal display in accordance with one
embodiment.

[0082] A capping layer 390 is provided on the roof layer
360. In one embodiment, a capping layer 390 fills the liquid
crystal injection hole formation region 307FP and covers the
liquid crystal injection hole 307 of the microcavity 305
exposed by the liquid crystal injection hole formation region
307FP. The capping layer 390 includes an organic material or
an inorganic material. Herein, the organic material may be,
for example, an acryl-based material, a siloxane-based mate-
rial, or a styrene-based material, while the inorganic material
may be, for example, a silicon nitride (SiNx), a silicon oxide
(8i0x), or silicon oxycarbide (SiOC).

[0083] In one embodiment, the capping layer 390 may be
brought into contact with a side surface and an upper surface
of the roof layer 360.

[0084] Inone embodiment, as shown in FIG. 3, a partition
wall 360PW is disposed between the microcavities 305 adja-
cent to each other in a horizontal direction. The partition wall
360PW is formed in an extending direction of the data line
171, and the common electrode 270 is provided between the
partition wall 360PW and the roof layer 360. In one embodi-
ment, the common electrode 270 is provided above the micro-
cavities 305 to extend therethrough and above the partition
wall 360PW. In this case, the common electrode 270 provided
above the partition wall 360PW may be located on substan-
tially the same plane as that of the common electrode pro-
vided above the microcavities 305. In one embodiment, the
partition wall 360PW is not brought into contact with the roof
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layer 360, and a width of the partition wall 360PW may
become narrower from the substrate 110 toward the rooflayer
360. The partition wall 360PW may include a transparent
inorganic material or a transparent organic material which
can be used in a column space serving as a constituent ele-
ment for maintaining a cell gap in a conventional liquid crys-
tal display. Herein, the inorganic material may be, for
example, a silicon nitride (SiNx), a silicon oxide (SiOx), or a
black matrix of a metal material.

[0085] The partition wall 360PW can partition or define the
microcavities 305. In one embodiment, since the partition
wall 360PW is formed between the microcavities 305, more
stress may be generated even when the substrate 110 is bent,
and the deformation level of cell gap may be reduced further.
[0086] Hereinafter, a manufacturing method of the liquid
crystal display described with reference to FIG. 1 to FIG. 3
will be described with reference to FIG. 4 to FIG. 13 in
accordance with one embodiment.

[0087] FIG. 4 to FIG. 13 are stepwise perspective views
showing a manufacturing method ofa liquid crystal display in
accordance with one embodiment. FIG. 4 to FIG. 13 show a
unit region UR (as shown in FIG. 1) as a part of an entire pixel
area.

[0088] Referringto FIG.4 and FIG. 5, an original rooflayer
360M is formed on a carrier substrate 310, and the common
electrode 270 is formed on the original rooflayer 360M. The
original roof layer 360M is formed of a dry film such as, for
example, a filmed photosensitive resist. The common elec-
trode 270 may be made of a transparent conductive material
such as, for example, ITO or IZO.

[0089] Referring to FIG. 6, a protective film 350 is formed
above the common electrode 270 to form a transfer structure
400.

[0090] Referring to FIG. 7, a display panel 1000 including
athin film transistor is provided on a substrate 110 in addition
to the transfer structure. A manufacturing method of the dis-
play panel 1000 will be described in brief with reference to
FIG. 1 to FIG. 3 again.

[0091] Referring to FIG. 1 to FIG. 3, in order to form a
generally known switching element on a substrate 110, the
gate line 121 extended in the horizontal direction is formed,
the gate insulating layer 140 is formed on the gate line 121,
the semiconductor layers 151 and 154 are formed on the gate
insulating layer 140, and the source electrode 173 and the
drain electrode 175 are formed. In this case, the data line 171
connected with the source electrode 173 may be formed to be
extended in the vertical direction while crossing the gate line
121.

[0092] The first protection layer 180q is formed on the data
conductors 171, 173, and 175 including the source electrode
173, the drain electrode 175, and the data line 171, and the
exposed portion of the semiconductor layer 154.

[0093] The color filter 230 is formed at a position corre-
sponding to the pixel area on the first protection layer 180aq,
and the light blocking member 220 is formed between the
color filters 230.

[0094] The second protection layer 1805 covering the color
filter 230 and the light blocking member 220 is formed on the
color filter 230 and the light blocking member 220, and the
second protection layer 1805 is formed to have the contact
hole 185 electrically and physically connecting the pixel elec-
trode 191 and the drain electrode 175.

[0095] Thereafter, the pixel electrode 191 is formed on the
second protection layer 1805.
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[0096] Referring to FIG. 7 again, the partition wall 360PW
is formed on the display panel 1000. The partition wall
360PW is formed to overlap the vertical light blocking mem-
ber 2205 corresponding to a light-blocked region. The parti-
tion wall 360PW may include a plurality of partition walls
360PW formed to be separated from a first region P corre-
sponding to the pixel area by the width of the pixel area, and
may be removed at a second region Q corresponding to the
liquid crystal injection hole formation region 307FP which
will is described with reference to FIG. 11.

[0097] Referring to FIG. 8, the transfer structure 400
described with reference to FIG. 6 is transferred onto the
display panel 1000 by using a lamination process. Before this
transfer step, the protective film 350 of the transfer structure
400 is removed, and the common electrode 270 is provided on
the partition wall 360PW of the display panel 1000. In the
transfer step, heat or pressure may be applied. In this case, a
plurality of microcavities 305 may be formed in such a way so
as to be surrounded by the partition wall 360PW and the
original roof layer 360M.

[0098] Referring to FIG. 9, the carrier substrate 310 is
separated from the transfer structure 400.

[0099] Referring to FIG. 10, the common electrode 270 is
partially exposed by removing the original roof layer 360M
located at the second region Q described with reference to
FIG. 7 by using a photolithography process. In this case, the
roof layer 360 is formed at the first region P described with
reference to FIG. 7 since the original roof layer 360M located
at the second region Q is removed.

[0100] Referring to FIG. 11, an exposed portion of the
common electrode 270 is removed by being etched. In this
case, the liquid crystal injection hole formation region 307FP
may be formed at the second region Q of the display panel
1000 described with reference to FIG. 7. The liquid crystal
injection hole formation region 307FP is provided between
the microcavities 305.

[0101] Referring to FIG. 12, durability ofthe rooflayer 360
can be improved by hardening the roof layer 360. Herein, the
hardening temperature is in a range of about 150 to about 250°
C. Then, the liquid crystal material is dripped into the liquid
crystal injection hole formation region 307FP, and then
injected into the microcavities 305 through the liquid crystal
injection hole 307 provided at an inlet of the microcavities
305. An aligning material may be injected into the microcavi-
ties 305 before the injection of the liquid crystal material.
[0102] Referring to FIG. 13, a capping layer 390 is formed
to fill the liquid crystal injection hole formation region 307FP.
Although not shown, a polarizer may be attached to a lower
side of the substrate 110 and an upper side of the capping
layer 390.

[0103] FIG. 14 is a layout view showing a liquid crystal
display in accordance with an embodiment. FIG. 15 is a
cross-sectional view taken along a line XV-XV of FIG. 14.
FIG. 16 is a cross-sectional view taken along a line XVI-XVI
of FIG. 14.

[0104] Referring to FIGS. 14 to 16, a gate line 121 is
formed on an insulating substrate 110 formed of transparent
glass or plastic. The gate line 121 includes a gate electrode
124 and a wide end portion (not illustrated) for a connection
with another layer or an external driving circuit. The gate line
121 may be formed of an aluminum-based metal such as, for
example, aluminum (Al) or an aluminum alloy, a silver-based
metal such as, for example, silver (Ag) or a silver alloy, a
copper-based metal such as, for example, copper (Cu) or a
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copper alloy, a molybdenum-based metal such as, for
example, molybdenum (Mo) or a molybdenum alloy, chro-
mium (Cr), tantalum (Ta), and titanium (Ti). However, the
gate line 121 may also have a multilayer structure including at
least two conductive layers having different physical proper-
ties.

[0105] The gate insulating layer 140 is formed on the gate
line 121. The gate insulating layer 140 may have a multilayer
structure including at least two conductive layers having dif-
ferent physical properties. A semiconductor layer 151 dis-
posed at a lower portion of a data line 171, and a semicon-
ductor layer 154 disposed at a lower portion of a source/drain
electrode and at a channel portion of a thin film transistor Q,
are formed on the gate insulating layer 140. The semiconduc-
tor layer 154 may be made of amorphous silicon or polysili-
con, or an oxide semiconductor.

[0106] A plurality of ohmic contacts may be formed on
each of the semiconductor layers 151 and 154, and between
the data line 171 and the source/drain electrode, but this is
omitted in the drawings.

[0107] Data conductors 171, 173, and 175 including a
source electrode 173, the data line 171 connected with the
source electrode 173, and a drain electrode 175 are formed on
each of the semiconductor layers 151 and 154 and the gate
insulating layer 140. The data line 171 includes a wide end
portion (not illustrated) for connection with another layer or
an external driving circuit. The data line 171 transfers a data
signal and extends mainly in a vertical direction to cross the
gate line 121.

[0108] The source electrode 173 is a part of the data line
171, and is disposed on the same line as the data line 171. The
drain electrode 175 is formed to extend in parallel with the
source electrode 173. Accordingly, the drain electrode 175 is
parallel with the part of the data line 171. The structure of the
source electrode 173 and the drain electrode 175 may be
changed.

[0109] The gate electrode 124, the source electrode 173,
and the drain electrode 175 form one thin film transistor Q
together with the semiconductor 154, and a channel of the
thin film transistor is disposed in the semiconductor 154
between the source electrode 173 and the drain electrode 175.
[0110] Thedataline 171 and the drain electrode 175 may be
made of a refractory metal such as, for example, molybde-
num, chromium, tantalum, and titanium, or an alloy thereof,
and may have a multilayered structure including a refractory
metal layer (not illustrated) and a low resistance conductive
layer (not illustrated). An example of the multilayered struc-
ture may include a double layer including a chromium or
molybdenum (alloy) lower layer and an aluminum (alloy)
upper layer, and a triple layer including a molybdenum (alloy)
lower layer, an aluminum (alloy) intermediate layer, and a
molybdenum (alloy) upper layer.

[0111] A first protection layer 180a is formed on the data
conductors 171,173, and 175 and the exposed semiconductor
layer 154. The first protection layer 180a may include an
inorganic insulator such as, for example, a silicon nitride
(SiNx), a silicon oxide (SiOx), or an organic insulator.
[0112] A color filter 230 and a light blocking member 220
are formed on the first protection layer 180a.

[0113] First, the light blocking member 220 has a lattice
structure having an opening corresponding to a region dis-
playing an image, and is formed of a material preventing light
from being transmitted. The color filter 230 is formed at the
opening of the light blocking member 220. The light blocking
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member 220 includes a horizontal light blocking member
220q formed in a direction parallel to the gate line 121 and a
vertical light blocking member 2206 formed in a direction
parallel to the data line 171.

[0114] The color filter 230 may display one of the primary
colors, such as three primary colors including, for example,
red, green, and blue. However, the colors are not limited to the
three primary colors including red, green, and blue, and the
color filter 230 may also display one among a cyan-based
color, a magenta-based color, a yellow-based color, and a
white-based color. The color filter 230 may be formed of
materials displaying different colors for each adjacent pixel.
[0115] A second protection layer 1805 covering the color
filter 230 and the light blocking member 220 is formed on the
color filter 230 and the light blocking member 220. The
second protection layer 1805 may include an inorganic insu-
lating material, such as, for example, a silicon nitride (SiNx)
and a silicon oxide (SiOx), or an organic insulating material.
Contrary to the illustration in the cross-sectional view of FIG.
15, in a case where a step is generated due to a difference in a
thickness between the color filter 230 and the light blocking
member 220, the second protection layer 1805 may include
anorganic insulating material, so that itis possible to decrease
or remove the step.

[0116] The color filter 230, the light blocking member 220,
and the protection layers 180a and 1805 have a contact hole
185 exposing the drain electrode 175.

[0117] The common electrode 270 is formed on the second
protection layer 1805. The common electrode 270 has a pla-
nar shape, may be formed on the entire first substrate 110 as
a plate, and may have an opening 138 formed in the region
corresponding to the periphery of the drain electrode 175.
That is, the common electrode 270 may have the planar shape
of a plate shape.

[0118] The common electrodes 270 disposed on adjacent
pixels are connected to each other to receive a common volt-
age of a predetermined level supplied from outside of the
display area.

[0119] An interlayer insulating layer 180c is formed on the
common electrode 270. The interlayer insulating layer 180¢
may be formed of an organic insulating material or an inor-
ganic insulating material.

[0120] A pixel electrode 191 is disposed on the interlayer
insulating layer 180c. The pixel electrode 191 may be formed
of a transparent conductive material such as, for example,
ITO or 1Z0O. The pixel electrode 191 includes a plurality of
cutouts 91 and a plurality of branch electrodes 192 disposed
between the adjacent cutouts 91.

[0121] The first protection layer 180a, the second protec-
tion layer 1805, and the interlayer insulating layer 180c¢ have
acontact hole 185 exposing the drain electrode 175. The pixel
electrode 191 is physically and electrically connected to the
drain electrode 175 through the first contact hole 185 to
receive a voltage from the drain electrode 175.

[0122] The common electrode 270 is a first field generating
electrode or a first electrode, and the pixel electrode 191 is a
second field generating electrode or a second electrode. The
pixel electrode 191 and the common electrode 270 may form
a horizontal electric field. The pixel electrode 191 and the
common electrode 270 as field generating electrodes generate
an electrical field such that the liquid crystal molecules 310
disposed thereon are rotated in a direction parallel to the
direction of the electric field. As such, according to the deter-
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mined rotation direction of the liquid crystal molecules, the
polarization of light passing through the liquid crystal layer is
changed.

[0123] According to the liquid crystal display of the shown
embodiment, the common electrode 270 has the planar shape
and the pixel electrode 191 has a plurality of branch elec-
trodes, however according to a liquid crystal display of
another embodiment, the pixel electrode 191 may have a
planar shape and the common electrode 270 may have a
plurality of branch electrodes.

[0124] Embodiments may be applied to all cases in which
two field generating electrodes overlap via the insulating
layer on the substrate 110, the first field generating electrode
under the insulating layer has the plane shape, and the second
field generating electrode on the insulating layer has a plural-
ity of branch electrodes.

[0125] A lower alignment layer 11 is formed on the pixel
electrode 191. The lower alignment layer 11 as a liquid crystal
alignment layer made of a material such as, for example,
polyamic acid, polysiloxane, polyimide, or the like, may
include at least one of generally used materials, or a photo-
alignment material.

[0126] An upper alignment layer 21 is disposed at a portion
facing the lower alignment layer 11, and a microcavity 305 is
formed between the lower alignment layer 11 and the upper
alignment layer 21. The upper alignment layer 21 may be
formed of the same material as that of the lower alignment
layer 11. A liquid crystal material including liquid crystal
molecules 310 is injected into the microcavity 305 through a
liquid crystal injection hole 307.

[0127] The microcavity 305 may be formed in a column
direction, that is, a vertical direction, of the pixel electrode
191. In one embodiment, the alignment material forming the
alignment layers 11 and 21 and the liquid crystal material
including the liquid crystal molecules 310 may be injected
into the microcavity 305 by using capillary force.

[0128] The microcavity 305 is divided in a vertical direc-
tion by a plurality of liquid crystal injection hole formation
regions 307FP disposed at a portion overlapping the gate line
121, and a plurality of microcavities 305 may be formed along
the direction in which the gate line 121 is extended. Each of
the plurality of formed microcavities 305 may correspond to
a pixel area, and the pixel areas may correspond to a region
displaying an image.

[0129] A rooflayer 360 is provided on the upper alignment
layer 21. The roof layer 360 serves as a support member so
that the microcavity 305 is formed. The roof layer 360 may
include a dry film. The dry film may be a filmed photosensi-
tive resist, and may be mainly made of a material used for
forming a circuit of a printed circuit substrate. The dry film
has outstanding adherence and flatness, and thus the dry film
is appropriately used as the roof layer 360 in the liquid crystal
display in accordance with one embodiment.

[0130] A capping layer 390 is provided on the roof layer
360. In one embodiment, the capping layer 390 fills the liquid
crystal injection hole formation region 307FP and covers the
liquid crystal injection hole 307 of the microcavity 305
exposed by the liquid crystal injection hole formation region
307FP. The capping layer 390 includes an organic material or
an inorganic material.

[0131] In one embodiment, the capping layer 390 may be
brought into contact with a side surface and an upper surface
of the roof layer 360.
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[0132] Inoneembodiment, as shown in FIG. 16, a partition
wall 360PW is disposed between the microcavities 305 adja-
cent to each other in a horizontal direction. The partition wall
360PW is formed in an extending direction of the data line
171, and the common electrode 270 is provided between the
partition wall 360PW and the roof layer 360. A width of the
partition wall 360PW may become narrower from the sub-
strate 110 toward the roof layer 360. The partition wall
360PW may include a transparent inorganic material or a
transparent organic material which can be used in a column
space serving as a constituent element for maintaining a cell
gap in a conventional liquid crystal display.

[0133] The partition wall 360PW can partition or define the
microcavities 305. In one embodiment, since the partition
wall 360PW is formed between the microcavities 305, more
stress may be generated even when the substrate 110 is bent,
and the deformation level of cell gap may be further reduced.
[0134] Hereinafter, a manufacturing method of the liquid
crystal display described with reference to FIG. 14 to FIG. 16
will be described with reference to FIG. 17 to FIG. 24 in
accordance with one embodiment.

[0135] FIG. 17 to FIG. 24 are stepwise perspective views
showing a manufacturing method of aliquid crystal display in
accordance with one embodiment.

[0136] Referring to FIG. 17 and FIG. 18, an original roof
layer 360M is formed on a substrate 310, and a protective film
350 is formed on the original roof layer 360M to form a
transfer structure 500. The original rooflayer 360M is formed
of a dry film such as, for example, a filmed photosensitive
resist.

[0137] Referring to FIG. 19, a display panel 1000 including
athin film transistor is provided on a substrate 110 in addition
to the transfer structure 500. A manufacturing method of the
display panel 1000 will be described in brief with reference to
FIG. 14 to FIG. 16 again.

[0138] Referring to FIG. 14 to FIG. 16, in order to form a
generally known switching element on a substrate 110, the
gate line 121 extended in the horizontal direction is formed,
and the gate insulating layer 140 is formed on the gate line
121, the semiconductor layers 151 and 154 are formed on the
gate insulating layer 140, and the source electrode 173 and the
drain electrode 175 are formed. In this case, the data line 171
connected with the source electrode 173 may be formed to be
extended in the vertical direction while crossing the gate line
121.

[0139] A first protection layer 180a is formed on the data
conductors 171, 173, and 175 including the source electrode
173, the drain electrode 175, and the data line 171, and the
exposed portion of the semiconductor layer 154.

[0140] The color filter 230 is formed at a position corre-
sponding to the pixel area on the first protection layer 180aq,
and the light blocking member 220 is formed between the
color filters 230.

[0141] A second protection layer 1805 covering the color
filter 230 and the light blocking member 220 is formed on the
color filter 230 and the light blocking member 220, and the
second protection layer 1805 is formed to have the contact
hole 185 electrically and physically connecting the pixel elec-
trode 191 and the drain electrode 175.

[0142] Next, the common electrode 270 of the planar shape
is formed on the second protection layer 1805. The common
electrode 270 has the opening 138 disposed at the portion
overlapping the gate line 121 or the data line 171, but may be
formed to be connected in the adjacent pixels. The interlayer

May 28, 2015

insulating layer 180c¢ is formed on the common electrode 270,
and the interlayer insulating layer 180c¢ is formed on the pixel
electrode 191. The interlayer insulating layer 180¢ has the
contact hole 185 physically and electrically connecting the
pixel electrode 191 and the drain electrode 175 along with the
first protection layer 180a and the second protection layer
1805.

[0143] The pixel electrode 191 includes a plurality of cut-
outs 91 and a plurality of branch electrodes 192 disposed
between the adjacent cutouts 91.

[0144] Referring to FIG. 19 again, the partition wall
360PW is formed on the display panel 1000. The partition
wall 360PW is formed to overlap the vertical light blocking
member 2205 corresponding to a light-blocked region. The
partition wall 360PW may include a plurality of partition
walls 360PW formed to be separated from a first region P
corresponding to the pixel area by the width of the pixel area,
and may be removed at a second region Q corresponding to
the liquid crystal injection hole formation region 307FP
which will is described with reference to FIG. 22.

[0145] Referring to FIG. 20, the transfer structure 500
described with reference to FIG. 18 is transferred onto the
display panel 1000 by using a lamination process. Before this
transfer step, the protective film 350 of the transfer structure
500 is removed, and the original rooflayer 360M is provided
on the partition wall 360PW of the display panel 1000. In the
transfer step, heat or pressure may be applied. In this case, a
plurality of microcavities 305 may be formed in such a way so
as to be surrounded by the partition wall 360PW and the
original roof layer 360M.

[0146] Referring to FIG. 21, the carrier substrate 310 is
separated from the transfer structure 500.

[0147] Referring to FIG. 22, the roof layer 360 is formed at
the first region P described with reference to FIG. 19 by
removing the original roof layer 360M located at the second
region Q described with reference to FIG. 19 by using a
photolithography process. In this case, the liquid crystal
injection hole formation region 307FP may be formed at the
second region Q of the display panel 1000 described with
reference to FIG. 19. The liquid crystal injection hole forma-
tion region 307FP is provided between the microcavities 305.
[0148] Referring to FIG. 23, durability ofthe rooflayer 360
can be improved by hardening the rooflayer 360. Herein, the
hardening temperature is in a range of about 150 to about 250°
C. Then, the liquid crystal material is dripped into the liquid
crystal injection hole formation region 307FP, and then
injected into the microcavities 305 through the liquid crystal
injection hole 307 provided at an inlet of the microcavities
305. An aligning material may be injected into the microcavi-
ties 305 before the injection of the liquid crystal material.
[0149] Referring to FIG. 24, a capping layer 390 is formed
to fill the liquid crystal injection hole formation region 307FP.
Although not shown, a polarizer may be attached to a lower
side of the substrate 110 and an upper side of the capping
layer 390.

[0150] FIG. 25 is a layout view showing a liquid crystal
display in accordance with one embodiment. FIG. 26 is a
cross-sectional view taken along a line XXVI-XXVI of FIG.
25. FIG. 27 is a cross-sectional view taken along a line
XXVII-XXVII of FIG. 27.

[0151] The embodiment to be described with reference to
FIG. 25 to FIG. 27 is substantially the same as the embodi-
ment described with reference to FIG. 1 to FIG. 3, and thus
only the difference therebetween is described below.
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[0152] Referring to FIG. 25to FIG. 27, the roof layer 360 is
provided on the upper alignment layer 21, and the common
electrode 270 is provided on the roof layer 360. An upper roof
layer 362 is provided on the common electrode 270. The
upper roof layer 362 may serve to protect the common elec-
trode 270, and may be formed of the same material as that of
the roof layer 360, or may be a photoresist including an
organic material instead of a dry film. The capping layer 390
may be provided on the upper roof layer 362.

[0153] Referring to FIG. 27, in one embodiment, the parti-
tion wall 360PW and the rooflayer 360 include a dry film, and
serve as an integrally formed structure. A width of the parti-
tion wall 360PW may be wider from the substrate 110 toward
the roof layer 360.

[0154] All the description given with reference to FIG. 1to
FIG. 3 can be applied to the embodiment of FIG. 25 to FIG.
27, except for the differences.

[0155] Hereinafter, a manufacturing method of the liquid
crystal display described with reference to FIG. 25 to FIG. 27
will be described with reference to FIG. 28 to FIG. 37 in
accordance with one embodiment.

[0156] FIG. 28 to FIG. 37 are stepwise perspective views
showing a manufacturing method of aliquid crystal display in
accordance with one embodiment. FIG. 28 to FIG. 37 show a
unit region UR (as shown in FIG. 25) as a part of an entire
pixel area.

[0157] Referring to FIG. 28 and FIG. 29, the original roof
layer 360M is formed on the carrier substrate 310, and the
original roof layer 360M is exposed to have a pattern indi-
cated by the dotted line in the following development step.
The exposure amount may be varied depending on each
region such that the original roof layer 360M has the pattern
indicated by the dotted line. For example, a region at which a
partition wall is formed is referred to as a first region X1, a
region at which arooflayer is formed is referred to as a second
region X2, and a region at which the liquid crystal injection
hole formation region is formed is referred to as a third region
X3. Then, light can be irradiated by using, for example, a slit
mask or a halftone mask such that the light is blocked at the
firstregion X1 and the exposure amount of the third region X3
is larger than that of the second region X2. In the case of the
positive resist, the third region X3 to which the most light is
irradiated may have the most portions which are removed, the
second region X2 may remain as much as the thickness of the
rooflayer, and the first region X1 at which the light is blocked
may be formed into a partition wall.

[0158] The original roof layer 360M is formed of the same
dry film as that of the filmed photosensitive resist.

[0159] Referring to FIG. 30, a protective film 350 is formed
above the original rooflayer 360M to form a transfer structure
600.

[0160] Referring to FIG. 31, a display panel 1000 including
athin film transistor is provided on a substrate 110 in addition
to the transfer structure 600. The same part of the manufac-
turing method of the display panel 1000 as that described with
reference to FIG. 1 to FIG. 3 is not provided.

[0161] Referring to FIG. 32, the transfer structure 600
described with reference to FIG. 30 is transferred onto the
display panel 1000 by using a lamination process. Before this
transfer step, the protective film 350 of the transfer structure
600 is removed, and a first region X1 at which a partition wall
is to be formed is disposed to correspond to the vertical light
blocking member 22056 of the display panel 1000. In the
transfer step, heat or pressure may be applied.
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[0162] Referring to FIG. 33, the carrier substrate 310 is
separated from the transfer structure 600, and the roof layer
360, the partition wall 360PW, and the liquid crystal injection
hole formation region 307FP are formed by developing the
original roof layer 360M. In this case, a plurality of micro-
cavities 305 surrounded by the rooflayer 360 and the partition
wall 360PW may be formed.

[0163] Referring to FIG. 34, durability ofthe rooflayer 360
can be improved by hardening the rooflayer 360. Herein, the
hardening temperature is in a range of about 150 to about 250°
C.

[0164] Referring to FIG. 35, the common electrode 270 is
formed on the roof layer 360. In this case, the common elec-
trode 270 may also be formed at the liquid crystal injection
hole formation region 307FP.

[0165] Referring to FIG. 36, an upper roof layer 362 is
formed on the common electrode 270, and the common elec-
trode 270 formed at the liquid crystal injection hole formation
region 307FP can be removed by using the upper roof layer
362 as a mask. Then, the liquid crystal material is dripped into
the liquid crystal injection hole formation region 307FP, and
then injected into the microcavities 305 through the liquid
crystal injection hole 307 provided at an inlet of the micro-
cavities 305. An aligning material may be injected into the
microcavities 305 before the injection of the liquid crystal
material.

[0166] Referring to FIG. 37, a capping layer 390 is formed
to fill the liquid crystal injection hole formation region 307FP.
Although not shown, a polarizer may be attached to a lower
side of the substrate 110 and an upper side of the capping
layer 390.

[0167] Hereinafter, a manufacturing method of the liquid
crystal display described with reference to FI1G. 25 to FIG. 27
will be described with reference to FIG. 38 to FIG. 44 in
accordance with one embodiment.

[0168] FIG. 38 to FIG. 44 are stepwise perspective views
showing a manufacturing method ofa liquid crystal display in
accordance with one embodiment.

[0169] The embodiment to be described with reference to
FIG. 38 to FIG. 44 is substantially the same as the embodi-
ment described with reference to FIG. 28 to FIG. 37, and thus
only the difference therebetween is described below.

[0170] Referring to FIG. 38, a transfer structure exposed to
have a pattern indicated by a dotted line similar to the manu-
facturing method of the liquid crystal display described with
reference to F1G. 28 to FIG. 33 is transferred on to the display
panel 1000 including a thin film transistor. Next, the common
electrode 270 is formed on the original roof layer 360M.

[0171] Referring to FIG. 39 to FIG. 41, an upper roof layer
362 is formed on the common electrode 270. The upper roof
layer 362 is patterned to expose the common electrode 270 at
a region corresponding to the third region X3 at which the
liquid crystal injection hole formation region is formed. Next,
the original roof layer 360M is exposed at the third region X3
at which the liquid crystal injection hole formation region is
formed by etching the exposed common electrode 270.
[0172] Referringto FIG. 42, the rooflayer 360, the partition
wall 360PW, and the liquid crystal injection hole formation
region 307FP are formed by developing the original roof
layer 360M. The microcavities 305 surrounded by the roof
layer 360 and the partition wall 360PW are formed, and the
liquid crystal injection hole formation region 307FP is
formed between the microcavities 305.
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[0173] Referring to FIG. 43, durability ofthe rooflayer 360
and the upper roof layer 362 can be improved by hardening
the roof layer 360 and the upper roof layer 362. Herein, the
hardening temperature is in a range of about 150 to about 250°
C. Then, the liquid crystal material is dripped into the liquid
crystal injection hole formation region 307FP, and then
injected into the microcavities 305 through the liquid crystal
injection hole 307 provided at an inlet of the microcavities
305. An aligning material may be injected into the microcavi-
ties 305 before the injection of the liquid crystal material.
[0174] Referring to FIG. 44, a capping layer 390 is formed
to fill the liquid crystal injection hole formation region 307FP.
Although not shown, a polarizer may be attached to a lower
end of the substrate 110 and an upper end of the capping layer
390.

[0175] While this invention has been described in connec-
tion with certain 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 thin film transistor disposed on the substrate;

a pixel electrode disposed on the thin film transistor; and

a roof layer facing the pixel electrode,

wherein a plurality of microcavities are formed between

the pixel electrode and the roof layer, each microcavity
of the plurality of microcavities including liquid crystal
materials, and wherein a partition wall is formed
between the microcavities, the roof layer including a dry
film.

2. The liquid crystal display of claim 1, wherein the roof
layer and the partition wall are made of different materials
from one another.

3. The liquid crystal display of claim 2, wherein a width of
the partition wall becomes narrower when viewed from the
substrate toward the roof layer.

4. The liquid crystal display of claim 3, further comprising

a capping layer provided on the roof layer,

wherein the capping layer contacts an upper surface of the

roof layer.

5. The liquid crystal display of claim 4, wherein a liquid
crystal injection hole formation region is provided between
the microcavities, and the capping layer covers the liquid
crystal injection hole formation region.

6. The liquid crystal display of claim 5, further comprising

a common electrode provided between the microcavities

and the roof layer.

7. The liquid crystal display of claim 6, wherein the com-
mon electrode is provided between the partition wall and the
roof layer.

8. The liquid crystal display of claim 7, wherein the com-
mon electrode is in contact with the roof layer.

9. The liquid crystal display of claim 5, further comprising

a common electrode having a protection layer provided

between the common electrode and the pixel electrode.

10. The liquid crystal display of claim 9, wherein the roof
layer is in contact with the partition wall.

11. The liquid crystal display of claim 1, wherein the par-
tition wall includes a dry film, and the partition wall and the
roof layer together form an integrally formed structure.
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12. The liquid crystal display of claim 11, wherein the
partition wall becomes wider when viewed from the substrate
toward the roof layer.

13. The liquid crystal display of claim 12, further compris-
ing a common electrode provided on the roof layer.

14. The liquid crystal display of claim 13, further compris-
ing

a capping layer provided on the common electrode,

wherein a liquid crystal injection hole formation region is

provided between the microcavities, and the capping
layer covers the liquid crystal injection hole formation
region.

15. The liquid crystal display of claim 14, further compris-
ing

an upper roof layer provided between the common elec-

trode and the capping layer.

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

forming an original roof layer on a carrier substrate;

forming a transfer structure by forming a common elec-

trode on the original roof layer;

forming a partition wall on a display panel including a thin

film transistor;

forming a plurality of microcavities surrounded by the

partition wall and the original roof layer by transferring
the transfer structure onto the display panel;

separating the carrier substrate from the transfer structure;

exposing a part of the common electrode by partially

removing the original roof layer;

forming a liquid crystal injection hole formation region

between the microcavities by partially etching the
exposed part of the common electrode;

injecting a liquid crystal material into the microcavities

through the liquid crystal injection hole formation
region; and

forming a capping layer to fill the liquid crystal injection

hole formation region.

17. The method of manufacturing of claim 16, wherein the
original roof layer comprises a dry film resist.

18. The method of manufacturing of claim 17, wherein
forming the partition wall comprises:

removing the partition wall from the liquid crystal injection

hole formation region; and

forming the partition wall to be provided at a region cor-

responding to a light-blocked region of the display
panel.

19. The method of manufacturing of claim 18, further
comprising

forming a rooflayer by partially removing the original roof

layer and hardening the roof layer.

20. The method of manufacturing of claim 19, wherein the
common electrode is provided between the partition wall and
the roof layer.

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

forming a transfer structure by forming an original roof

layer on a substrate;

forming a partition wall on a display panel including a thin

film transistor;

forming a plurality of microcavities surrounded by the

partition wall and the original roof layer by transferring
the transfer structure onto the display panel;

separating a carrier substrate from the transfer structure;
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exposing a part of the common electrode by partially
removing the original roof layer;

forming a liquid crystal injection hole formation region
between the microcavities by partially etching an
exposed part of the common electrode;

injecting a liquid crystal material into the microcavities
through the liquid crystal injection hole formation
region; and

forming a capping layer to fill the liquid crystal injection
hole formation region.

22. A method of manufacturing of a liquid crystal display,

the method comprising:

forming an original roof layer on a carrier substrate;

forming a transfer structure including a roof layer region
and a partition wall region by exposing the original roof
layer;

transferring the transfer structure onto a display panel
including a thin film transistor;

separating the carrier substrate from the transfer structure;

respectively forming a roof layer and a partition wall at the
roof layer region and the partition wall region by devel-
oping the original roof layer, forming a plurality of
microcavities surrounded by the partition wall and the
original roof layer, and forming a liquid crystal injection
hole formation region between the microcavities;

forming a common electrode on the roof layer;

injecting a liquid crystal material into the microcavities
through the liquid crystal injection hole formation
region; and

forming a capping layer to fill the liquid crystal injection
hole formation region.

23. The method of manufacturing of claim 22, further

comprising

forming an upper roof layer including a photo-reactive
material on the common electrode,

wherein the common electrode is patterned by using the
upper roof layer as a mask.
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24. The method of manufacturing of claim 23, further
comprising
hardening the roof layer and the partition wall.
25. A method of manufacturing a liquid crystal display, the
method comprising:
forming an original roof layer on a carrier substrate;
forming a transfer structure including a roof layer region
and a partition wall region by exposing the original roof
layer;
transferring the transfer structure onto a display panel
including a thin film transistor;
separating the carrier substrate from the transfer structure;
forming a common electrode on the original roof layer;
exposing a part of the original roof layer by patterning the
common electrode;
respectively forming a rooflayer and a partition wall at the
roof layer region and the partition wall region by devel-
oping the original roof layer, forming a plurality of
microcavities surrounded by the partition wall and the
original roof layer, and forming a liquid crystal injection
hole formation region between the microcavities;
injecting a liquid crystal material into the microcavities
through the liquid crystal injection hole formation
region; and
forming a capping layer to fill the liquid crystal injection
hole formation region.
26. The method of manufacturing of claim 25, further
comprising
forming an upper roof layer including a photo-reactive
material on the common electrode,
wherein the common electrode is patterned by using the
upper roof layer as a mask.
27. The method of manufacturing claim 26, further com-
prising
hardening the roof layer, the partition wall, and the upper
roof layer.



