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eral region. A thickness of the patterned water repellent layer
is less than or equal to a thickness of the first alignment layer
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LIQUID CRYSTAL PANEL AND
MANUFACTURING METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to liquid crystal panel
and a manufacturing method thereof, and more particularly to
aliquid crystal panel using a patterned water repellent layer to
control a region of an alignment layer and a manufacturing
method of the liquid crystal panel.

[0003] 2. Description of the Prior Art

[0004] Inliquid crystal panels, an alignment material layer
is generally formed on an inner surface of a substrate for
controlling alignment conditions of liquid crystal molecules
near the substrate such as an array substrate and/or a color
filter substrate. Grooves aligned along a specific direction are
formed on the alignment material layer by a rubbing process
so as to control a pre-tilt angle of the liquid crystal molecules
formed subsequently. Conventionally, the alignment material
layer mentioned above is formed by a transfer printing pro-
cess. However, for large size panel production, there are many
problems in manufacturing process and costs because equip-
ment of the transfer printing process such as an APR rubber
plate has to become bigger, and required space of the equip-
ment is increased. Accordingly, an inkjet process for forming
alignment material layers becomes a solution for the prob-
lems mentioned above. The alignment material sprayed by
the inkjet process is liquid, and a retaining wall with a much
larger thickness is required to control the liquid alignment
material in a specific distribution region. However, additional
processes are required for forming the retaining wall, and the
total manufacturing processes and the structural design are
affected accordingly.

SUMMARY OF THE INVENTION

[0005] Itis one of the objectives of the present invention to
provide a liquid crystal panel and a manufacturing method
thereof. A patterned water repellent layer is used to control
distribution of an alignment layer, and purposes of simplify-
ing the manufacturing process and enhancing structural
design variability may be achieved accordingly.

[0006] To achieve the purposes described above, a liquid
crystal panel is provided in one embodiment of the present
invention. The liquid crystal panel has a display region and a
peripheral region. The peripheral region surrounds the dis-
play region. The liquid crystal panel includes a first substrate,
a second substrate, a liquid crystal layer, a first alignment
layer, a second alignment layer, and at least one patterned
water repellent layer. The second substrate is disposed oppo-
site to the first substrate. The liquid crystal layer is disposed
between the first substrate and the second substrate. The first
alignment layer is disposed on the first substrate, and the
second alignment layer is disposed on the second substrate.
The patterned water repellent layer is disposed on the first
substrate and/or the second substrate. The patterned water
repellent layer is disposed in the peripheral region, and a
thickness of the patterned water repellent layer is less than or
equal to a thickness of the first alignment layer or a thickness
of the second alignment layer.

[0007] To achieve the purposes described above, a manu-
facturing method of a liquid crystal panel is provided in
another embodiment of the present invention. The manufac-
turing method of the liquid crystal panel includes the follow-
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ing steps. First, a first substrate and a second substrate are
provided. A patterned water repellent layer is then formed on
at least one of the first substrate or the second substrate. An
alignment layer is formed on the first substrate with the pat-
terned water repellent layer formed thereon or the second
substrate with the patterned water repellent layer formed
thereon. The patterned water repellent layer surrounds the
alignment layer, and a thickness of the patterned water repel-
lent layer is less than or equal to a thickness of the alignment
layer. A liquid crystal layer is then formed between the first
substrate and the second substrate.

[0008] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a schematic diagram illustrating a liquid
crystal panel according to a first embodiment of the present
invention.

[0010] FIG. 2 and FIG. 3 are schematic diagrams illustrat-
ing a manufacturing method of the liquid crystal panel
according to the first embodiment of the present invention.
[0011] FIG. 4 is a schematic cross-sectional diagram taken
along a line A-A' in F1G. 3.

[0012] FIG. 5 is a schematic diagram illustrating a pat-
terned water repellent layer according to another embodiment
of the present invention.

[0013] FIG. 6 is a schematic diagram illustrating a pat-
terned water repellent layer according to further another
embodiment of the present invention.

[0014] FIG. 7 is a schematic diagram illustrating a condi-
tion between a patterned water repellent layer and a sealant
layer according to another embodiment of the present inven-
tion.

[0015] FIG. 8 is a schematic diagram illustrating a condi-
tion between a patterned water repellent layer and a sealant
layer according to further another embodiment of the present
invention.

[0016] FIG. 9 is a schematic diagram illustrating a liquid
crystal panel according to a second embodiment of the
present invention.

[0017] FIG. 10 is a schematic diagram illustrating a liquid
crystal panel according to a third embodiment of the present
invention.

[0018] FIG. 11 is a schematic diagram illustrating a liquid
crystal panel according to a fourth embodiment of the present
invention.

[0019] FIG. 12 is a schematic diagram illustrating a liquid
crystal panel according to a fifth embodiment of the present
invention.

DETAILED DESCRIPTION

[0020] To provide a better understanding of the present
invention to users skilled in the technology of the present
invention, embodiments are detailed as follows. The embodi-
ments of the present invention are illustrated in the accompa-
nying drawings with numbered elements to clarify the con-
tents and effects to be achieved.

[0021] Please refer to FIGS. 1-4. FIG. 1 is a schematic
diagram illustrating a liquid crystal panel according to a first
embodiment of the present invention. FIG. 2 and FIG. 3 are
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schematic diagrams illustrating a manufacturing method of
the liquid crystal panel in this embodiment. FIG. 4 is a sche-
matic cross-sectional diagram taken along a line A-A' in FIG.
3. Please note that the figures are only for illustration and the
figures may not beto scale. The scale may be further modified
according to different design considerations. As shown in
FIG. 1, a liquid crystal panel 101 is provided in this embodi-
ment. The liquid crystal panel 101 has a display region R1 and
a peripheral region R2. The peripheral region R2 surrounds
the display region R1. The liquid crystal panel 101 includes a
first substrate 10, a second substrate 20, a liquid crystal layer
30, a first alignment layer 41, a second alignment layer 42,
and at least one patterned water repellent layer 50. The second
substrate 20 is disposed opposite to the first substrate 10. The
first substrate 10 and the second substrate 20 may include a
rigid substrate such as a glass substrate and a ceramic sub-
strate, a flexible substrate such as a plastic substrate, or a
substrate made of other appropriate materials respectively.
The liquid crystal layer 30 is disposed between the first sub-
strate 10 and the second substrate 20. The first alignment layer
41 is disposed on the first substrate 10, and the second align-
ment layer 42 is disposed on the second substrate 20. The
patterned water repellent layer 50 is disposed on the first
substrate 10 and/or the second substrate 20. The patterned
water repellent layer 50 is disposed in the peripheral region
R2, and a thickness of the patterned water repellent layer 50
is less than or equal to a thickness of the first alignment layer
41 or a thickness of the second alignment layer 42.

[0022] More specifically, the patterned water repellent
layer 50 in this embodiment includes a first patterned water
repellent layer 51 disposed on the first substrate 10. A surface
tension of the patterned water repellent layer 50 is lower than
a surface tension of the first alignment layer 41 and/or a
surface tension of the second alignment layer 42, and the
surface tension of the patterned water repellent layer 50
ranges between 13 dyne/cm and 30 dyne/cm preferably, but
not limited thereto. The patterned water repellent layer 50
may include a fluoride water repellent material, a silicon
based water repellent material, or other appropriate materials
having low surface tension and capable of repelling water.
The fluoride water repellent material mentioned above may
include a fluoride polymer formed by an emulsion polymer-
ization of fluoroalkyl acrylate monomers [F(CF,)
,CH,CH,OCOCH=—CH,], alkyl acrylate monomers
[H(CH,),CH,CH,0COCH—CH,)], and bridge monomers
(X—CH=—CH,), but not limited thereto. The silicon based
water repellent material mentioned above may include reac-
tive silane, siloxane resins with cross-linkable side chains, or
polymer organic silicon compound such as elastomeric poly-
dimethylsiloxane, but not limited thereto.

[0023] Additionally, the liquid crystal panel 101 may fur-
ther include a sealant layer 60 and a common electrode 11.
The sealant layer 60 is disposed between the first substrate 10
and the second substrate 20, the sealant layer 60 is disposed in
the peripheral region R2, and the sealant layer 60 covers at
least a part of the patterned water repellent layer 50. The
common electrode 11 is disposed on the first substrate 10, and
the first patterned water repellent layer 51 is disposed on the
common electrode 11. The first alignment layer 41 contacts
the first patterned water repellent layer 51 and is also disposed
on the common electrode 11. A thickness of the first patterned
water repellent layer 51 is less than or equal to the thickness
of the first alignment layer 41. In other words, the patterned
water repellent layer 50 and the first alignment layer 41 in the
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peripheral region R2 are disposed on a same plane of the
common electrode. In this embodiment, the second substrate
20 is a color filter on array (COA) substrate preferably, and
the first substrate 10 is a counter substrate preferably. The
common electrode 11, the first alignment layer 41, and the
first patterned water repellent layer 51 may be disposed on the
first substrate 10. A gate electrode 21G, a first contact pad 21P,
a gate insulation layer 22, a semiconductor layer 23, a source
electrode 24S, a drain electrode 24D, a second contact pad
24P, a first protection layer 25, ad color filter layer 26, a
second protection layer 27, a pixel electrode 28, and a pat-
terned light shielding layer 70 may be selectively disposed on
the second substrate 20.

[0024] The gate electrode 21G is disposed in the display
region R1, and the first contact pad 21P is disposed in the
peripheral region R2. The gate electrode 21G and the first
contact pad 21P may be formed by an identical conductive
layer such as a first patterned conductive layer 21, but not
limited thereto. The source electrode 24S and the drain elec-
trode 24D are disposed in the display region R1, and the
second contact pad 24P is disposed in the peripheral region
R2. The source electrode 248, the drain electrode 24D, and
the second contact pad 24P may be formed by an identical
conductive layer such as a second patterned conductive layer
24, but not limited thereto. The first conductive layer 21 and
the second conductive layer 24 mentioned above may include
a metallic material containing at least one of aluminum (Al),
copper (Cu), silver (Ag), chromium (Cr), titanium (Ti), and
molybdenum (Mo), a stack layer of the above-mentioned
materials, or an alloy of the above-mentioned materials, but
the present invention is not limited to this. Other appropriate
conductive materials may be used to form the first conductive
layer 21 and the second conductive layer 24.

[0025] The first protection layer 25 covers a thin film tran-
sistor including the gate electrode 21G, the gate insulation
layer 22, the semiconductor layer 23, the source electrode
248, and the drain electrode 24D. The color filter layer 26 is
disposed on the first protection layer 25. The second protec-
tion layer 27 covers the color filter layer 26, and the pixel
electrode 28 is disposed on the second protection layer 27.
The pixel electrode 28 may contact and be electrically con-
nected to a corresponding drain electrode 24D through an
opening penetrating the second protection layer 27, the color
filter layer 26, and the first protection layer 25. The second
alignment layer 42 may be partially disposed on the pixel
electrode 28. In addition, the patterned light shielding layer
70 in this embodiment may include a first light shielding
spacer 704, a second light shielding spacer 70B, and a light
shielding frame 70C. The first light shielding spacer 70A and
the second light shielding spacer 70B are disposed in the
display region R1. By a process such as a half tone photoli-
thography process, the thickness of the first light shielding
spacer 70A may be different from the thickness of the second
light shielding spacer 70B so as to keep the cell gap, but not
limited thereto. The light shielding frame 70C is disposed in
the peripheral region R2 and covers the first contact pad 21P
and the second contact pad 24P in a vertical projective direc-
tion Z. At least a part of the first contact pad 21P and/or the
second comntact pad 24P may be electrically connected to the
common electrode 11 through an opening (not shown) in the
light shielding frame 70C and conductive particles (not
shown) in the sealant layer 60, but not limited thereto. It is
worth noting that the patterned light shielding layer 70 is
disposed on the second substrate 20 which is a COA substrate,
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and the liquid crystal panel 101 in this embodiment may be
regarded as a black matrix on array (BOA) panel accordingly,
but not limited thereto. In the BOA panel structure of this
embodiment, there is no pattern shielding layer formed on the
first substrate 10, and the first patterned water repellent layer
51 may be used to control the distribution region of the first
alignment layer on the first substrate 10.

[0026] As shown in FIGS. 1-4, the manufacturing method
ofthe liquid crystal panel 101 in this embodiment includes the
following steps. First, the first substrate 10 and the second
substrate 20 are provided. As shown in FIG. 2, a patterned
water repellent layer 50 is then formed on at least one of the
first substrate 10 or the second substrate 20. A forming
method of the patterned water repellent layer 50 may include
forming a liquid water repellent 501 by a nozzle 90 in an
inkjet process. The liquid water repellent 501 may include a
water repellent material, a solvent, and other required mate-
rials. The water repellent material mentioned above may
include a fluoride water repellent material, a silicon based
water repellent material, or other appropriate materials hav-
ing low surface tension and capable of repelling water. The
solvent mentioned above may include a non-polar solvent, a
polar aprotic solvent, or a polar protic solvent. The non-polar
solvent may include pentane, cyclopentane, hexane, cyclo-
hexane, benzene, toluene, 1,4-dioxane, chloroform, diethyl
ether, or other appropriate non-polar solvents. The polar apro-
tic solvent may include dichloromethane (DCM), tetrahydro-
furan (THF), ethyl acetate, acetone, dimethyl formamide
(DMF), acetonitrile (MeCN), dimethyl sulfoxide (DMSO),
propylene carbonate, or other appropriate polar aprotic sol-
vents. The polar protic solvent may include formic acid, n-bu-
tanol, isopropanol (IPA), n-propanol, ethanol, methanol, ace-
tic acid, water, or other appropriate polar protic solvents. In
addition, other kinds of solvent such as n-pentyl alcohol or
butyl acetate may also be applied in the solvent of this
embodiment. The patterned water repellent layer 50 may be
formed after the solvent in the liquid water repellent S0L is
evaporated. The evaporation speed of the solvent in the liquid
water repellent 501 and the mixing condition between the
solvent and a variety of the water repellent materials maybe
controlled by choosing the components of the solvent men-
tioned above. It is worth noting that the forming method of the
patterned water repellent layer 50 in the present invention is
not limited to this, and other processes such as a photolithog-
raphy process may also be used to form the patterned water
repellent layer 50.

[0027] As shown in FIG. 3 and FIG. 4, an alignment layer
40 is then formed on the first substrate 10 with the patterned
water repellent layer 50 formed thereon or the second sub-
strate 20 with the patterned water repellent layer 50 formed
thereon. The alignment layer 40 is the first alignment layer 41
mentioned above while the alignment layer 40 is formed on
the first substrate 10. The alignment layer 40 is the second
alignment layer 42 mentioned above while the alignment
layer 40 is formed on the second substrate 20. It is worth
noting that other components on the first substrate 10 and the
second substrate 20 such as the common electrode 11, the
gate electrode 21G, the first contact pad 21P, the gate insula-
tion layer 22, the semiconductor layer 23, the source elec-
trode 248, the drain electrode 24D, the second contact pad
24P, the first protection layer 25, the color filter layer 26, the
second protection layer 27, the pixel electrode 28, and the
patterned light shielding layer 70 may be formed before the
pattern water repellent layer 50 and the alignment layer 40 are
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formed on the first substrate 10 and the second substrate 20
respectively. Additionally, the alignment layer 40 in this
embodiment is formed by an inkjet process preferably, and
the inkjet process of the alignment layer 40 may be integrated
with the inkjet process of the patterned water repellent layer
50 so as to simplifying the total processes. In addition, the
patterned water repellent layer 50 surrounds the alignment
layer 40, and a thickness of the patterned water repellent layer
50 is less than or equal to a thickness of the alignment layer
40. For instance, the patterned water repellent layer 50 may
have a first thickness TK 1, the alignment layer 40 may have a
second thickness TK?2, and the first thickness TK1 is less than
or equal to the second thickness TK2. A surface tension of the
patterned water repellent layer 50 is lower than a surface
tension of the alignment layer 40 preferably. Therefore, the
alignment layer 40 in a liquid state will be hard to flow outside
the patterned water repellent layer 50 when the thickness of
the alignment layer 40 in the liquid state is larger than the
thickness of the patterned water repellent layer 50 and the
alignment layer 40 in the liquid state overflows onto the
patterned water repellent layer 50 because the patterned water
repellent layer 50 with relatively lower surface tension maybe
used to keep the alignment layer 40 from flowing across the
patterned water repellent layer 50. Although the patterned
water repellent layer 50 and the alignment layer 40 in the
present invention are formed and disposed on a same plane SF
of the first substrate 10 and/or the second substrate 20 and the
thickness of the patterned water repellent layer 50 s less than
or equal to the thickness of the alignment layer 40, the pat-
terned water repellent layer 50 is still capable of keeping the
alignment layer 40 from overflowing because the surface
tension of the patterned water repellent layer 50 is relatively
lower. Additionally, the amount of the materials may be
reduced, the influence on the surface uniformity and the dis-
tribution of the liquid crystal may be improved, and adhesion
of the sealant layer formed subsequently may be enhanced
because the thickness requirement of the patterned water
repellent layer 50 in the present invention is relatively low.
The advantages mentioned above will benefit the manufac-
turing process and the costs. Comparatively, in the conven-
tional art, much higher retaining walls are used to control
liquid alignment materials, and it has disadvantages such as
complicated processes, worse surface uniformity on the
peripheral region of the substrate, and more limitations on the
design and allocations of the circuits and components in the
peripheral region of the substrate.

[0028] For example, polyimide is a general material of the
alignment layer, and a surface tension of polyimide ranges
between 45 dyne/cm and 50 dyne/cm approximately. A sur-
face tension of a glass substrate is higher than 30 dyne/cm
approximately. Therefore, the surface tension of the patterned
water repellent layer 50 may range between 13 dyne/cm and
30 dyne/cm preferably for providing a required water repel-
ling effect, but not limited thereto. It is worth noting that the
overflow condition of the alignment layer 40 may also be
controlled by adjusting the width of the patterned water repel-
lent layer 50. For instance, in an experiment of dropping
polyimide on the substrate tilted by 5 degrees, one drop of the
polyimide equals 200 microliters, and it takes more than 5
drops of the polyimide to make the polyimide flow outside of
the patterned water repellent layer 50 while the thickness of
the patterned water repellent layer 50 is less than 0.1
micrometer, and the width of the patterned water repellent
layer 50 is around 380 micrometers. When the width of the
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patterned water repellent layer 50 is increased to be around
1500 micrometers, it takes more than 12 drops of the poly-
imide to make the polyimide flow outside of the patterned
water repellent layer 50 in the experiment mentioned above.
In other words, the ability to retain the alignment layer 40 is
relatively enhanced as the width of the patterned water repel-
lent layer 50 increases. Comparatively, without the patterned
water repellent layer 50, it only takes more than 1 drop of the
polyimide to make the polyimide flow outside of the conven-
tional retaining wall in the experiment mentioned above, even
the thickness of the retaining wall is about 3 micrometers and
the width of the retaining wall is around 5000 micrometers.
Therefore, the patterned water repellent layer 50 in the
present invention may provide better water blocking and
water repelling effects than the conventional retaining wall as
the patterned water repellent layer 50 is thinner and narrower
than the conventional retaining wall.

[0029] As shown in FIG. 1, the liquid crystal layer 30 and
the sealant layer 60 are then formed between the first substrate
10 and the second substrate 20 so as to form the liquid crystal
panel 101 in this embodiment. As shown in FIG. 3, the pat-
terned water repellent layer 50 may be a closed pattern sur-
rounding the alignment layer 40, but the present invention is
not limited to this. As shown in FIG. 5, in another embodi-
ment of the present invention, the patterned water repellent
layer 50 may include a closed pattern 50C and a plurality of
block patterns 50P. The block patterns 50P may be aligned
separately around corners CR of the closed pattern 50C, and
the block pattern S0P maybe an L-shaped pattern or a straight
line pattern for reducing the material usage amount of the
patterned water repellent layer 50 and keeping the liquid
alignment layer from overflowing. As shown in FIG. 6, in
another embodiment of the present invention, the patterned
water repellent layer 50 may only include a plurality of the
block patterns 50P repeatedly arranged and surrounding the
alignment layer 40. The block pattern 50P may be L-shaped
patterns or straight line patterns separated by spacing SP and
arranged to form a plurality of concentric rings surrounding
the alignment layer 40. For example, as shown in FIG. 6, a
first ring RD1 is an inner ring and a second ring RD2 is an
outer ring. Block patterns 50P1 in the first ring RD1 and the
block patterns 50P2 in the second ring RD2 may be disposed
alternately with each other, and the block pattern 50P1 may
partially overlap the block pattern 50P2 along a first direction
D1 and a second direction D2 parallel to a surface of the first
substrate 10 or the second substrate 20. In the allocation
approach mentioned above, the effect of blocking the align-
ment layer may be different while the positions of the block
patterns S0P, the shapes of the block patterns 50P, and the
spacing between the block patterns 50P are changed. In other
words, the shapes and the allocation of the patterned water
repellent layer 50 may be modified for further improving the
overflow problems of the liquid alignment layer material. In
addition, the sealant layer 60 covers at least a part of the
patterned water repellent layer 50. As shown in FIG. 1, the
sealant layer 60 may completely cover the patterned water
repellent layer 50, but the present invention is not limited to
this. Additionally, the sealant layer 60 may be designed to
directly contact the common electrode 11 partially, and the
sealant layer 60 may at least partially cover the lateral surface
of the patterned water repellent layer 50 so as to enhance the
adhesion of the sealant layer 60. As shown in FIG. 7, in
another embodiment of the present invention, the sealant
layer 60 may cover only a part of the patterned water repellent
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layer 50, and the patterned water repellent layer 50 may
protrude from the sealant layer 60 in a direction to alignment
layer 40. As shown in FIG. 8, in another embodiment of the
present invention, the patterned water repellent layer 50 may
include a plurality of the block patterns 50P, and the sealant
layer 60 may cap at least a part of the block patterns S0P so as
to further enhance the adhesion of the sealant layer 60. It is
worth noting that the different kinds in shape of the patterned
water repellent layer 50 and the allocation between the pat-
terned water repellent layer 50 and the sealant layer 60 men-
tioned above may also be applied to other embodiments in the
present invention.

[0030] The following description is based on different
embodiments in the present disclosure. To simplify the
description, the following description will focus on the dif-
ferences among embodiments rather than the similar parts.
Furthermore, the same reference numbers are used to
describe similar elements in the description of different
embodiments for convenience and clarity.

[0031] Pleaserefer to FIG. 9. FIG. 9 is a schematic diagram
illustrating a liquid crystal panel according to a second
embodiment of the present invention. As shown in F1G. 9, the
difference between the first embodiment and a liquid crystal
panel 102 in this embodiment is that the patterned light
shielding layer 70 is disposed on the first substrate 10, and the
liquid crystal panel 102 in this embodiment may further
include a plurality of first retaining walls 80B, a plurality of
second retaining walls 26B, and a spacer 80A. The first retain-
ing wall 80B is disposed on the first alignment layer 41, and
the first retaining wall 80B is disposed in the peripheral region
R2.The spacer 80A is disposed on the first alignment layer 41
in the display region R1. The first retaining walls 80B and the
spacer 80A may be formed by an identical spacer material 80,
but not limited thereto. The second retaining wall 26B is
disposed on the first protection layer 25 in the peripheral
region R2. The second retaining walls 26B and the color filter
layer 26 maybe formed by an identical material, but not
limited thereto. It is worth noting that the patterned light
shielding layer 70 in this embodiment is disposed on the first
substrate 10, and the second retaining wall 26B may be used
to control the distribution of the second alignment layer 42
formed by the inkjet process. Additionally, the first retaining
wall 80B and the second retaining wall 26B may also be used
to block the liquid crystal layer 30 and avoid contamination
between the liquid crystal layer 30 and the sealant layer 60.

[0032] Please refer to FIG. 10. FIG. 10 is a schematic
diagram illustrating a liquid crystal panel according to a third
embodiment of the present invention. As shown in FIG. 10,
the difference between the first embodiment and a liquid
crystal panel 103 in this embodiment is that, in the liquid
crystal panel 103 of this embodiment, the patterned light
shielding layer 70 is disposed on the first substrate 10, and the
patterned water repellent layer 50 may further include a sec-
ond patterned water repellent layer 52 disposed on the second
substrate 20. The second alignment layer 42 contacts the
second patterned water repellent layer 52, and a thickness of
the second patterned water repellent layer 52 is less than or
equal to the thickness of the second alignment layer 42. The
manufacturing method of the second patterned water repel-
lent layer 52 is similar to the manufacturing method of the
patterned water repellent layer 50 mentioned above and will
be redundantly described. It is worth noting that in the liquid
crystal panel 103 of this embodiment, the patterned water
repellent layer 50 may be disposed on the first substrate 10
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and the second substrate 20 for controlling the first alignment
layer and the second alignment layer 42 without the conven-
tional retaining walls. The structure and the manufacturing
process of the liquid crystal panel 103 may be simplified
accordingly.

[0033] Please refer to FIG. 11. FIG. 11 is a schematic
diagram illustrating a liquid crystal panel according to a
fourthembodiment of the present invention. As shown in FIG.
11, the difference between the third embodiment and a liquid
crystal panel 104 in this embodiment is that the color filter 26
in the liquid crystal panel 104 is disposed on the first substrate
10, the first substrate 10 in this embodiment may be a color
filter substrate, and the second substrate 20 may be an array
substrate.

[0034] Please refer to FIG. 12. FIG. 12 is a schematic
diagram illustrating a liquid crystal panel according to a fifth
embodiment of the present invention. As shown in FIG. 12,
the difference between the fourth embodiment and a liquid
crystal panel 105 in this embodiment is that the patterned
water repellent layer 50 in the liquid crystal panel 105 may be
only disposed on the second substrate 20, and the first retain-
ing wall 80B disposed on the common electrode 11 may be
used to control the distribution of the first alignment layer 41,
but not limited thereto.

[0035] To summarize the above descriptions, in the liquid
crystal panel of the present invention, the patterned water
repellent layer is used to control the distribution of the align-
ment layer formed by the inkjet process without additional
retaining wall, and purposes of simplifying the manufactur-
ing process and enhancing the structural design variability
may be achieved accordingly. In addition, the patterned water
repellent layer may also be formed by an inkjet process, and
the inkjet process of the alignment layer may be integrated
with the inkjet process of the patterned water repellent layer
so as to further simplifying the total processes.

[0036] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. A liquid crystal panel having a display region and a
peripheral region surrounding the display region, the liquid
crystal panel comprising:

a first substrate;

a second substrate disposed opposite to the first substrate;

a liquid crystal layer disposed between the first substrate

and the second substrate;

a first alignment layer disposed on the first substrate;

asecond alignment layer disposed on the second substrate;

and

at least one patterned water repellent layer disposed on the

first substrate and/or the second substrate, wherein the
patterned water repellent layer is disposed in the periph-
eral region, and a thickness of the patterned water repel-
lent layer is less than or equal to a thickness of the first
alignment layer or a thickness of the second alignment
layer.

2. The liquid crystal panel of claim 1, wherein a surface
tension of the patterned water repellent layer is lower than a
surface tension of the first alignment layer and/or a surface
tension of the second alignment layer.
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3. The liquid crystal panel of claim 1, wherein a surface
tension of the patterned water repellent layer ranges between
13 dyne/cm and 30 dyne/cm.

4. The liquid crystal panel of claim 1, wherein the patterned
water repellent layer comprises a fluoride water repellent
material or a silicon based water repellent material.

5. The liquid crystal panel of claim 1, further comprising a
sealant layer disposed between the first substrate and the
second substrate, wherein the sealant layer is disposed in the
peripheral region, and the sealant layer covers at leasta part of
the patterned water repellent layer.

6. The liquid crystal panel of claim 5, wherein the sealant
layer completely covers the patterned water repellent layer.

7. The liquid crystal panel of claim 1, wherein the patterned
water repellent layer comprises a closed pattern and/or a
block pattern.

8. The liquid crystal panel of claim 1, further comprising a
common electrode disposed on the first substrate, wherein the
patterned water repellent layer comprises a first patterned
water repellent layer disposed on the common electrode, the
first alignment layer contacts the first patterned water repel-
lent layer and is disposed on the common electrode, and a
thickness of the first patterned water repellent layer is less
than or equal to the thickness of the first alignment layer.

9. The liquid crystal panel of claim 8, further comprising a
first retaining wall disposed on the first alignment layer,
wherein the first retaining wall is disposed in the peripheral
region.

10. The liquid crystal panel of claim 1, wherein the pat-
terned water repellent layer comprises a second patterned
water repellent layer disposed on the second substrate, the
second alignment layer contacts the second patterned water
repellent layer, and a thickness of the second patterned water
repellent layer is less than or equal to the thickness of the
second alignment layer.

11. The liquid crystal panel of claim 1, wherein the second
substrate is a color filter on array (COA) substrate, and the
first substrate is a counter substrate.

12. The liquid crystal panel of claim 1, further comprising
a patterned light shielding layer disposed on the second sub-
strate.

13. A manufacturing method of a display panel, compris-
ing:

providing a first substrate and a second substrate;

forming a patterned water repellent layer on at least one of

the first substrate or the second substrate;

forming an alignment layer on the first substrate with the

patterned water repellent layer formed thereon or the
second substrate with the patterned water repellent layer
formed thereon, wherein the patterned water repellent
layer surrounds the alignment layer, and a thickness of
the patterned water repellent layer is less than or equal to
a thickness of the alignment layer; and

forming a liquid crystal layer between the first substrate

and the second substrate.

14. The manufacturing method of claim 13, wherein a
surface tension of the patterned water repellent layer is lower
than a surface tension of the alignment layer.

15. The manufacturing method of claim 13, wherein a
surface tension of the patterned water repellent layer ranges
between 13 dyne/cm and 30 dyne/cm.

16. The manufacturing method of claim 13, wherein a
forming method of the patterned water repellent layer com-
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prises forming a liquid water repellent by an inkjet process,
and the liquid water repellent comprises a water repellent
material and a solvent.

17. The manufacturing method of claim 16, wherein the
water repellent material comprises a fluoride water repellent
material or a silicon based water repellent material.

18. The manufacturing method of claim 16, wherein the
solvent comprises a non-polar solvent, a polar aprotic solvent,
or a polar protic solvent.

19. The manufacturing method of claim 16, wherein the
alignment layer is formed by an inkjet process.

20. The manufacturing method of claim 13, further com-
prising forming a sealant layer between the first substrate and
the second substrate, wherein the sealant layer covers at least
a part of the patterned water repellent layer.

21. The manufacturing method of claim 20, wherein the
sealant layer completely covers the patterned water repellent
layer.

22. The manufacturing method of claim 13, wherein the
patterned water repellent layer comprises a closed pattern
and/or a block pattern.

I I T T
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