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LIQUID CRYSTAL DISPLAY AND METHOD 
OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority from and the benefit 
of Korean Patent Application No. 10-2015-0004338, filed on 
Jan. 12, 2015, which is hereby incorporated by reference for 
all purposes as if fully set forth herein. 

BACKGROUND 

0002 1. Field 
0003 Exemplary embodiments relate to a liquid crystal 
display and a method of manufacturing the same. 
0004 2. Discussion of the Background 
0005. A liquid crystal display (LCD) is a popular type of 

flat panel display (FPD). The liquid crystal display includes 
two sheets of display panels on which electric field generating 
electrodes are formed, and a liquid crystal layer interposed 
therebetween. The liquid crystal display is configured to 
determine directions of liquid crystal molecules in a liquid 
crystal layer by applying a Voltage to the electric field gener 
ating electrodes and generating an electric field on the liquid 
crystal layer, thereby adjusting transmittance of light passing 
through the liquid crystal layer. 
0006. The liquid crystal displays may include a structure 
in which each of the two electric field generating electrodes 
are respectively formed in the two display panels. According 
to one known design, the structure may include a plurality of 
pixel electrodes arranged in matrix shape on one display 
panel, and one common electrode disposed on a front Surface 
of the other display panel. 
0007 According to the above-mentioned liquid crystal 
display, an image is displayed by applying a separate Voltage 
to each pixel electrode. Accordingly, a liquid crystal display 
may include a Switching element, such as a thin film transistor 
(TFT), configured to apply Voltage to the connected pixel 
electrode, and a gate line configured to transfer a signal for 
controlling the thin film transistor and a data line configured 
to transfer the voltage to be applied to the pixel electrode. The 
thin film transistor serves as a Switching element configured 
to transfer and/or interrupt the data signal transferred through 
the data line to the pixel electrode, in response to a scan signal 
transferred through the gate line. 
0008. When the liquid crystal molecules are injected 
between the display panels, the liquid crystal molecules may 
overflow over a display region and/or curl back into the dis 
play region. Accordingly, the liquid crystal molecules may 
not be distributed evenly between both the display panels 
and/or be concentrated at one portion, thereby causing a 
non-uniform cell gap. 
0009. The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the inventive concept, 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 

00.10 Exemplary embodiments provide a liquid crystal 
display and a method for manufacturing the same configured 
to reduce or prevent an overflow and/or curl of liquid crystal 
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and polyimide solution by Suppressing or reducing flowabil 
ity of the liquid crystal molecules and the polyimide solution. 
0011 Additional aspects will be set forth in the detailed 
description which follows, and, in part, will be apparent from 
the disclosure, or may be learned by practice of the inventive 
concept. 
0012. According to exemplary embodiments, a liquid 
crystal display includes: a Substrate including a display 
region and a non-display region; a light leakage preventing 
layer disposed on the Substrate along the non-display region; 
a step providing layer disposed on the light leakage prevent 
ing layer, and a hydrophobic layer disposed on the step pro 
viding layer. 
0013. According to exemplary embodiments, a method for 
manufacturing a liquid crystal display includes: forming a 
Substrate including a display region and a non-display region; 
forming a light blocking member on the Substrate along the 
non-display region; and forming a hydrophobic layer by 
exposing the light blocking member to light through a mask, 
the mask including a transflective pattern, wherein the hydro 
phobic layer is formed corresponding to the transflective pat 
tern. 

0014. The foregoing general description and the following 
detailed description are exemplary and explanatory and are 
intended to provide furtherexplanation of the claimed subject 
matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The accompanying drawings, which are included to 
provide a further understanding of the inventive concept, and 
are incorporated in and constitute a part of this specification, 
illustrate exemplary embodiments of the inventive concept, 
and, together with the description, serve to explain principles 
of the inventive concept. 
0016 FIG. 1 is a perspective view of a liquid crystal dis 
play according to one or more exemplary embodiments. 
0017 FIG. 2 is a plan view showing the liquid crystal 
display of FIG. 1, according to one or more exemplary 
embodiments. 
0018 FIG. 3 is a cross-sectional view taken along a sec 
tional line III-III of the liquid crystal display of FIG. 2. 
0019 FIG. 4 is a cross-sectional view of a liquid crystal 
display according to one or more exemplary embodiments. 
0020 FIG. 5 is a cross-sectional view of a liquid crystal 
display according to one or more exemplary embodiments. 
0021 FIG. 6 is a diagram showing an exemplary method 
of forming a hydrophobic layer 220b for manufacturing a 
liquid crystal display according to the liquid crystal display 
illustrated in FIG. 5. 
0022 FIG. 7 is an experimental result showing an effect of 
the hydrophobic layer suppressing flowability of the PI solu 
tion, according to one or more exemplary embodiments. 
0023 FIG. 8 is a graph illustrating an experimental result 
showing formation of an additional step layer, which is a 
graph representing a height measurement of a portion VIII 
VIII of FIG. 5, according to one or more exemplary embodi 
mentS. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0024. In the following description, for the purposes of 
explanation, numerous specific details are set forth in order to 
provide a thorough understanding of various exemplary 
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embodiments. It is apparent, however, that various exemplary 
embodiments may be practiced without these specific details 
or with one or more equivalent arrangements. In other 
instances, well-known structures and devices are shown in 
block diagram form in order to avoid unnecessarily obscuring 
various exemplary embodiments. 
0025. In the accompanying figures, the size and relative 
sizes of layers, films, panels, regions, etc., may be exagger 
ated for clarity and descriptive purposes. Also, like reference 
numerals denote like elements. 

0026. When an element or layer is referred to as being 
“on.” “connected to,” or “coupled to another element or 
layer, it may be directly on, connected to, or coupled to the 
other element or layer or intervening elements or layers may 
be present. When, however, an element or layer is referred to 
as being “directly on.” “directly connected to,” or “directly 
coupled to another element or layer, there are no intervening 
elements or layers present. For the purposes of this disclosure, 
“at least one of X,Y, and Z' and “at least one selected from the 
group consisting of X, Y, and Z' may be construed as X only, 
Yonly, Zonly, or any combination of two or more of X,Y, and 
Z, such as, for instance, XYZ, XYYYZ, and ZZ. Like num 
bers refer to like elements throughout. As used herein, the 
term “and/or includes any and all combinations of one or 
more of the associated listed items. 

0027. Although the terms first, second, etc. may be used 
herein to describe various elements, components, regions, 
layers, and/or sections, these elements, components, regions, 
layers, and/or sections should not be limited by these terms. 
These terms are used to distinguish one element, component, 
region, layer, and/or section from another element, compo 
nent, region, layer, and/or section. Thus, a first element, com 
ponent, region, layer, and/or section discussed below could be 
termed a second element, component, region, layer, and/or 
section without departing from the teachings of the present 
disclosure. 

0028 Spatially relative terms, such as “beneath.” “below.” 
“lower,” “above.” “upper,” and the like, may be used herein 
for descriptive purposes, and, thereby, to describe one ele 
ment or feature's relationship to another element(s) or feature 
(s) as illustrated in the drawings. Spatially relative terms are 
intended to encompass different orientations of an apparatus 
in use, operation, and/or manufacture in addition to the ori 
entation depicted in the drawings. For example, if the appa 
ratus in the drawings is turned over, elements described as 
“below' or “beneath other elements or features would then 
be oriented "above' the other elements or features. Thus, the 
exemplary term “below can encompass both an orientation 
of above and below. Furthermore, the apparatus may be oth 
erwise oriented (e.g., rotated 90 degrees or at other orienta 
tions), and, as such, the spatially relative descriptors used 
herein interpreted accordingly. 
0029. The terminology used herein is for the purpose of 
describing particular embodiments and is not intended to be 
limiting. As used herein, the singular forms, “a” “an and 
“the are intended to include the plural forms as well, unless 
the context clearly indicates otherwise. Moreover, the terms 
“comprises.” “comprising.” “includes, and/or “including.” 
when used in this specification, specify the presence of stated 
features, integers, steps, operations, elements, components, 
and/or groups thereof, but do not preclude the presence or 
addition of one or more other features, integers, steps, opera 
tions, elements, components, and/or groups thereof. 
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0030 Various exemplary embodiments are described 
herein with reference to sectional illustrations that are sche 
matic illustrations of idealized exemplary embodiments and/ 
or intermediate structures. As such, variations from the 
shapes of the illustrations as a result, for example, of manu 
facturing techniques and/or tolerances, are to be expected. 
Thus, exemplary embodiments disclosed herein should not be 
construed as limited to the particular illustrated shapes of 
regions, but are to include deviations in shapes that result 
from, for instance, manufacturing. As such, the regions illus 
trated in the drawings are schematic in nature and their shapes 
are not intended to illustrate the actual shape of a region of a 
device and are not intended to be limiting. 
0031. Unless otherwise defined, all terms (including tech 
nical and Scientific terms) used herein have the same meaning 
as commonly understood by one of ordinary skill in the art to 
which this disclosure is a part. Terms, such as those defined in 
commonly used dictionaries, should be interpreted as having 
a meaning that is consistent with their meaning in the context 
of the relevantart and will not be interpreted in an idealized or 
overly formal sense, unless expressly so defined herein. 
0032 Hereinafter, a liquid crystal display according to one 
or more exemplary embodiments will be described in detail 
with reference to FIGS. 1, 2, and 3. FIG. 1 is a perspective 
view of a liquid crystal display according to one or more 
exemplary embodiments, FIG. 2 is a plan view showing the 
liquid crystal display of FIG. 1, and FIG.3 is a cross-sectional 
view taken along a section line III-III of the liquid crystal 
display of FIG. 2. 
0033 Referring to FIGS. 1, 2, and 3, the liquid crystal 
display according to an exemplary embodiment of the present 
invention includes a thin film transistor display panel 100 and 
a common electrode display panel 200 disposed facing each 
other, and a liquid crystal layer 3 interposed between the thin 
film transistor display panel 100 and the common electrode 
display panel 200. The liquid crystal display includes a dis 
play region. A for displaying an image and a non-display 
region B for a connection with an external driving circuit. 
0034) First, the display region A of the thin film transistor 
display panel 100 will be described. A plurality of gate lines 
121 and a plurality of storage electrode lines 131 are disposed 
on an insulating Substrate 110 including at least one of trans 
parent glass, plastic, and the like. 
0035. The gate line 121 transfers a gate signal and extends 
substantially in a horizontal direction. The gate line 121 
includes a plurality of gate electrodes 124 protruding toward 
a lower direction and wide end portions (not shown) config 
ured to provide a connection with other layers and/or external 
driving circuits. The gate driving circuit (not shown) gener 
ating the gate signal may be mounted on a flexible printed 
circuit film (not shown) attached onto the substrate 110, or 
may be directly mounted on the substrate 110, or may be 
integrated on the substrate 110. In the case in which the gate 
driving circuit is integrated on the Substrate 110, the gate line 
121 may be extended so as to be directly connected to the gate 
driving circuit 110. 
0036) A predetermined voltage is applied to the storage 
electrode line 131, which includes a stem line extended so as 
to be substantially in parallel to the gate line 121, as well as a 
plurality of pairs of first and second storage electrodes 133a 
and 133b branched from the stem line. The storage electrode 
line 131 is disposed between two adjacent gate lines 121, and 
the stem line of the storage electrode line 131 is disposed 
closer to a lower gate line 121 of the two adjacent gate lines 
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121. Each of the first and second storage electrodes 133a and 
133b have a fixing terminal connected to the stem line and a 
free terminal which is opposite to the fixing terminal. The first 
storage electrode 133a has the fixing terminal having a rela 
tively wider area and the free terminal branched into two 
portions, including a straight portion and a curved portion. 
However, the shape and the arrangement of the storage elec 
trode line 131 is not limited thereto, and may be variously 
modified. 

0037. The gate line 121 and the storage electrode line 131 
may be made of at least one of an aluminum (Al) based metal 
Such as aluminum, an aluminum alloy, and the like, a silver 
(Ag) based metal Such as silver, a silver alloy, and the like, a 
copper (Cu) based metal such as copper, a copper alloy, and 
the like, a molybdenum (Mo) based metal such as molybde 
num, a molybdenum alloy, and the like, chromium (Cr), tan 
talum (Ta), titanium (Ti), and the like. However, the gate line 
121 and the storage electrode line 131 may have a multilayer 
structure including two conductive layers (not shown) having 
different physical properties. For example, one conductive 
layer among the two conductive layers may be made of a 
metal having low resistivity, including an aluminum based 
metal, a silver based metal, a copper based metal, and the like, 
in order to reduce a signal delay and/or a Voltage drop. The 
other conductive layer may be made of a material having 
excellent physical, chemical, and electrical contact character 
istics in connection with indium tin oxide (ITO) and indium 
Zinc oxide (IZO), for example, a molybdenum based metal, 
chromium, tantalum, titanium, and the like 
0038 Specifically, the gate line 121 and the storage elec 
trode line 131 having a multilayer structure may include a 
chromium lower layer and an aluminum (alloy) upper layer, 
oran aluminum (alloy) lower layer and a molybdenum (alloy) 
upper layer. However, the multilayer structure of the gate line 
121 and the storage electrode line 131 is not limited thereto, 
and may be made of various Suitable metals and/or conduc 
tOrS. 

0039. The gate line 121 and the storage electrode line 131 
may include sides inclined with respect to a Surface of the 
substrate 110 at an inclined angle of about 30° to about 80°. 
0040. A gate insulating layer 140 made of silicon nitride 
(SiN.) and/or silicon oxide (SiO, ) is formed on the gate line 
121 and the storage electrode line 131. 
0041 A plurality of linear semiconductors 151 made of 
hydrogenated amorphous silicon (for short, a-Si), polysili 
con, and the like may be disposed on the gate insulating layer 
140. The linear semiconductor 151 extends substantially in 
the Vertical direction and includes a plurality of projections 
154 extending toward the gate electrode 124. 
0042 A plurality of linear ohmic contacts (not shown) and 
island-shape ohmic contacts 165 are formed on the semicon 
ductor 151. The plurality of linear ohmic contacts may be 
made of a material including at least one of n+hydrogenated 
amorphous silicon which is heavily doped with n-type impu 
rities such as phosphorus (P), and/or silicide. The linear 
ohmic contacts (not shown) include a plurality of projections 
163, and the projections 163 and the island-shape ohmic 
contacts 165 are disposed on the projections 154 of the semi 
conductor 151 in pairs. 
0043. The semiconductor 151 and the ohmic contacts may 
also include sides inclined with respect to the substrate 110 at 
an angle. The inclined angle of the sides of the semiconductor 
151 and the ohmic contacts may be about 30° to 80°. 
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0044) A plurality of data lines 171 and a plurality of drain 
electrodes 175 are formed on the ohmic contacts and the gate 
insulating layer 140. The data line 171 is configured to trans 
fera data signal and extends Substantially in a vertical direc 
tion crossing the gate line 121. The data line 171 also crosses 
the storage electrode lines 131 extending between the respec 
tive pair of storage electrodes 133a and 133b. The gate line 
171 includes a plurality of source electrodes 173 which 
extends toward the gate electrode 124 and wide end portions 
(not shown) configured to provide a connection with other 
layers and/or external driving circuits. The data driving cir 
cuit (not shown), configured to generate the data signal, may 
be mounted on a flexible printed circuit film (not shown) 
attached onto the substrate 110, or may be directly mounted 
on the substrate 110, or may be integrated on the substrate 
110. In the case in which the data driving circuit is integrated 
on the substrate 110, the data line 171 may be extended and be 
directly connected to the data driving circuit. 
0045. The drain electrode 175 is separated from the data 
line 171 and is disposed facing the source electrode 173 with 
respect to the gate electrode 124. 
0046. One gate electrode 124, one source electrode 173, 
and one drain electrode 175 form one thin film transistor 
(TFT) together with the projection of the semiconductor layer 
154, and a channel of the thin film transistor is formed in the 
projection 154 between the source electrode 173 and the drain 
electrode 175. 

0047. The data line 171 and the drain electrode 175 may be 
made of a refractory metal including at least one of molyb 
denum, chromium, tantalum, titanium, and the like, and an 
alloy thereof, and may have a multilayer structure including a 
refractory metal layer (not shown) and a low resistance con 
ductive layer (not shown). For example, the multilayer struc 
ture may include a double layer of a chromium and/or molyb 
denum (alloy) lower layer and an aluminum (alloy) upper 
layer, and a triple layer of a molybdenum (alloy) lower layer, 
an aluminum (alloy) middle layer, and a molybdenum (alloy) 
upper layer. However, the multilayer structure of the data line 
171 and the drain line 175 is not limited thereto, and may be 
made of various metals and/or conductors. 

0048. The data line 171 and the drain electrode 175 may 
include sides inclined with respect to the surface of the sub 
strate 110 at an inclined angle of about 30° to about 80°. 
0049 Color filters 230R, 230G, and 230B are formed on 
portions of the data line 171, the drain electrode 175, and the 
exposed semiconductor 151. The color filters 230R, 230G. 
and 230B may extend along a column of pixel electrodes 191, 
and may have a flat surface. Each of the color filters 230R, 
230G, and 230B are configured to respectively display one of 
primary colors. Such as the three primary colors of red, green, 
and blue. However, the color that the color filter may display 
is not limited to the three primary colors such as red, green, 
and blue. For example, the color filters may also display one 
of cyan, magenta, yellow, and white. 
0050. The color filters 230R, 230G, and 230B are pro 
vided with a plurality of contact holes 185 exposing the drain 
electrode 175, and the color filters 230R, 230G, and 230B and 
the gate insulating layer 140 are provided with a plurality of 
contact holes 183a exposingaportion of the storage electrode 
line 131 near a fixing terminal of the first storage electrode 
133a and the plurality of contact holes 183b exposing the 
projection of the free terminal of the first storage electrode 
133. 
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0051. The plurality of pixel electrodes 191 and a plurality 
of overpasses 196 are formed on the color filters 230R, 230G. 
and 230B. The plurality of pixel electrodes 191 and the plu 
rality of overpasses 196 may be made of a transparent con 
ductive material including at least one of an ITO, an IZO, and 
the like, or a reflective metal including at least one of alumi 
num, silver, chromium, and an alloy thereof. 
0052. The pixel electrode 191 is physically and electri 
cally connected to the drain electrode 175 through the contact 
hole 185 and is applied with a data voltage from the drain 
electrode 175. The pixel electrode 191, to which the data 
Voltage is applied, is configured to generate an electric field 
with the common electrode 270 of the common electrode 
display panel 200, which is applied with the common voltage, 
thereby configured to align a direction of the liquid crystal 
molecules in the liquid crystal layer 3 between the pixel 
electrode 191 and the common electrode 270. The light pass 
ing through the liquid crystal layer 3 is polarized depending 
on the direction of the liquid crystal molecules determined as 
described above. The pixel electrode 191 and the common 
electrode 270 forms a capacitor (hereinafter, referred to as 
liquid crystal capacitor), configured to maintain the applied 
voltage after the thin film transistor is turned off. 
0053. The pixel electrode 191 is overlapped with the stor 
age electrode line 131 including the storage electrodes 133a 
and 133b, and a capacitor formed by overlapping the pixel 
electrode 191 and the drain electrode 175 electrically con 
nected to the pixel electrode 191 with the storage electrode 
line 131 may referred to as a storage capacitor, which may 
enhance Voltage storage capability of the liquid crystal 
capacitor. 
0054 The overpass 196 is disposed crossing the gate line 
121 and is connected to an exposed portion of the storage 
electrode line 131 and an exposed end portion of the free 
terminal of the first storage electrode 133a through the con 
tact holes 183a and 183b disposed at opposite ends of the over 
pass 196 with respect to the gate line 121. The storage elec 
trode line 131 including the storage electrodes 133a and 133b 
may be used to repaira defect of the gate line 121, the data line 
171, or the thin film transistor together with the overpass 196. 
0055. A light blocking member 220a, which may also be 
referred to as a black matrix, is formed on the color filter 
230R, 230G, and 230B and the pixel electrode 191. The light 
blocking member 220a has a plurality of opening parts having 
approximately the same shape as the pixel electrode 191. The 
light blocking member 220a is configured to reduce or pre 
vent light leakage between the pixel electrodes 191. The light 
blocking member 220a includes portions corresponding to 
the gate line 121 and the data line 171 and a portion corre 
sponding to the thin film transistor. The light blocking mem 
ber 220a is formed of a photosensitive material, and a portion 
of the photosensitive material not exposed to light may be 
removed. 
0056. An alignment layer 11 is disposed on the pixel elec 
trode 191 and the light blocking member 220a. The alignment 
layer 11 is formed in the display region A, and thus, the 
alignment layer 11 may be made of an insulating material 
such as polyimide(PI). 
0057 Next, the non-display region B of the thin film tran 
sistor display panel 100 will be described. 
0058. Two lines of light leakage preventing layer 125 are 
disposed, spaced apart from each other, along a circumfer 
ence of the non-display region B, which is defined by a sealant 
310, and on the insulating substrate 110 made of transparent 
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glass, plastics, and the like. The light leakage preventing layer 
125 may be disposed in parallel to the gate line 121 and/or the 
data line 171, and may be made of the same material as the 
gate line 121. The light leakage preventing layer 125 is con 
figured to reduce or prevent leakage of light provided from a 
backlight (not shown) disposed below the thin film transistor 
display panel 100 into the non-display region B through the 
hydrophobic layer 220b. Therefore, the light leakage prevent 
ing layer 125 is formed below the hydrophobic layer 220b, 
corresponding to a position and an area of the hydrophobic 
layer 220b. 
0059 A step providing layer 231 is formed on the light 
leakage preventing layer 125. Two lines of the step providing 
layer 231 are also disposed, spaced apart from each other, 
along the circumference of the non-display region B, which is 
defined by the sealant 310, and in parallel to the gate line 121 
or the data line 171. The step providing layer 231 may be 
made of the same material as the color filters 230R, 230G, and 
23B, and for example, may be made of the blue color filter 
23OB. 
0060 A hydrophobic layer 220b is disposed on the step 
providing layer 231. The hydrophobic layer 220b is also 
disposed in the region defined by the sealant 310 along the 
non-display region B and is disposed on the step providing 
layer 231. The hydrophobic layer 220b may have a relatively 
higher concentration of fluorine in an upper Surface thereof 
and may be made of the same material as the light blocking 
member 220a. More specifically, the hydrophobic layer 220b 
may be formed by performing a transflective exposure to the 
light blocking member 220a. 
0061 The light blocking member 220a disposed in the 
display region A may also be continuously disposed in the 
non-display region B, wherein the light blocking member 
220a is disposed overlapping a portion of the step providing 
layer 231, thereby forming an additional step part 221. The 
additional step part 221 refers to a double step layer which 
protrudes in a shoulder shape at left and right of the hydro 
phobic layer 220b in FIG. 3. 
0062. The hydrophobic layer 220b, due to its hydrophobic 
property, may be configured to Suppress flowability of the 
liquid crystal molecules 300 and the polyimide solution, and 
the additional step part 221, like a dam, may reduce or prevent 
an overflow of the liquid crystal molecules 300 and the poly 
imide solution by increasing a height of the step providing 
layer 231. The light leakage preventing layer 125 may reduce 
or prevent leakage of light, provided from a backlight (not 
shown) disposed below the thin film transistor display panel 
100, into the non-display region B through the hydrophobic 
layer 220b. 
0063) Next, the common electrode display panel 200 
which is opposite to the thin film transistor display panel 100 
will be described. 
0064. The common electrode 270, made of the transparent 
conductor such as ITO and/or IZO, may be disposed on the 
insulating Substrate 210 made of transparent glass and/or 
plastics. An alignment layer 21 is disposed on the common 
electrode 270. The alignment layer 21 is disposed corre 
sponding to the display region A, and may be made of an 
insulating material Such as polyimide. 
0065. The thin film transistor display panel 100 and the 
common electrode display panel 200 are disposed facing each 
other, and are affixed to each other by the sealant 310. The 
sealant 310 is formed along the circumference of the display 
region A and defines a region of a closed-shell shape. The 
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sealant 310 may have the same height as a cell gap and may be 
made of a photocurable resin and/or a thermosetting resin 
including at least one of an acrylic based resin, an epoxy 
based resin, an acrylic-epoxy based resin and a phenol resin. 
0066. The liquid crystal molecules 300 is disposed in the 
region defined by the sealant 310, and the hydrophobic layer 
220b, the additional step part 221, and the step providing 
layer 231 may be configured to control a speed of the liquid 
crystal molecules 300 flowing out at the circumference of the 
display region A to the outside of the display region A. There 
fore, the liquid crystal molecules 300 may be inhibited or 
prevented from being concentrated at edges of the display 
panels 100 and 200, and thereby, the liquid crystal molecules 
300 may be uniformly maintain within the cell gap. The 
hydrophobic layer 220b, the additional step part 221, and the 
step providing layer 231 may be configured to suppress 
flowability of the liquid crystal molecules 300, and the liquid 
crystal molecules 300 may be inhibited or prevented from 
being curled into the display region A. 
0067. The sealant 310 may be cured by light and/or heat 
after both the display panels 100 and 200 are affixed with 
uncured sealant 310. The hydrophobic layer 220b, the addi 
tional step part 221, and the step providing layer 231 are 
configured to reduce or prevent the liquid crystal molecules 
300 from being directly in contact with the uncured sealant 
310, thereby inhibiting or preventing the liquid crystal mol 
ecules 300 from being contaminated from the uncured sealant 
31 O. 

0068 Polarizers (not shown) may be provided on outer 
surfaces of the display panels 100 and 200, and polarizing 
axes of the two polarizers may be disposed in parallel or 
perpendicular to each other. In the case of a reflective liquid 
crystal display, one of two polarizers may be omitted. 
0069. The liquid crystal layer 3 has positive or negative 
dielectric constant anisotropy, and liquid crystal molecules 
300 of the liquid crystal layer 3 are aligned so that major axes 
thereof are substantially in parallel or perpendicular to sur 
faces of the two display panels 100 and 200 without an elec 
tric field applied thereto. 
0070 Hereinafter, a liquid crystal display according to one 
or more exemplary embodiments will be described in detail 
with reference to FIG. 4. FIG. 4 is a cross-sectional view of a 
liquid crystal display according to one or more exemplary 
embodiments. The descriptions regarding configuration and 
structure that are substantially identical to the exemplary 
embodiments described above are omitted, and the non-dis 
play region B of the thin film transistor display panel 100 of 
FIG. 4 will be described. 
0071 Referring to FIG.4, a light leakage preventing layer 
125 formed in one line may have a width wider than that of the 
light leakage preventing layer 125 illustrated in FIG.3 along 
the circumference of the non-display region B, which is 
defined by a sealant 310 on the insulating substrate 110 made 
of transparent glass, plastics, and the like. The light leakage 
preventing layer 125 may be disposed in parallel to the gate 
line 121 and/or the data line 171, and may be made of sub 
stantially the same material as the gate line 121. The light 
leakage preventing layer 125 is configured to reduce or pre 
vent leakage of light, provided from a backlight (not shown) 
disposed below the thin film transistor display panel 100, into 
the non-display region B through the hydrophobic layer 220b. 
Therefore, the light leakage preventing layer 125 is formed 
below the hydrophobic layer 220b, corresponding to a posi 
tion and an area of the hydrophobic layer 220b. 
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0072 A step providing layer 231 is formed on the light 
leakage preventing layer 125. The step providing layer 231 is 
also disposed near the circumference of the non-display 
region B, which is defined by the sealant 310, and in parallel 
to the gate line 121 or the data line 171. The step providing 
layer 231 may be made of the same material as the color filters 
230R, 230G, and 23B, and for example, may be made of the 
blue color filter 230B. 
0073. A hydrophobic layer 220b is disposed on the step 
providing layer 231. The hydrophobic layer 220b is also 
disposed in the region defined by the sealant 310 along the 
non-display region B and is disposed on the step providing 
layer 231. The hydrophobic layer 220b may have a relatively 
higher concentration of fluorine in the upper surface thereof 
and may be made of the same material as the light blocking 
member 220a. More specifically, the hydrophobic layer 220b 
may be formed of a material obtained by performing a trans 
flective exposure to the light blocking member 220a. 
0074 The light blocking member 220a disposed in the 
display region A may also be disposed in the non-display 
region B, wherein the light blocking member 220a is dis 
posed overlapping a portion of the step providing layer 231, 
thereby forming an additional step part 221. 
(0075 Referring to FIG. 4, the hydrophobic layer 220b 
having a wide area may be configured to Suppress flowability 
of the liquid crystal molecules 300 and the polyimide solu 
tion, and the additional step part 221 formed at the left of the 
hydrophobic layer 220b, like a dam, may reduce or prevent an 
overflow of the liquid crystal molecules 300 and the polyim 
ide solution, by increasing a height of the step providing layer 
231. The light leakage preventing layer 125 may reduce or 
prevent leakage of light, provided from a backlight (not 
shown) disposed below the thin film transistor display panel 
100, into the non-display region B through the hydrophobic 
layer 220b. 
0076. Hereinafter, a liquid crystal display and a method 
for manufacturing the same according to one or more exem 
plary embodiments and an effect thereof will be described in 
detail with reference to FIGS. 5, 6, 7, and 8. FIG. 5 is a 
cross-sectional view of a liquid crystal display according to 
one or more exemplary embodiments, and FIG. 6 is a diagram 
showing an exemplary method of forming a hydrophobic 
layer 220b for manufacturing a liquid crystal display accord 
ing to the liquid crystal display illustrated in FIG. 5. FIG. 7 is 
an experimental result of the PI solution flowability suppress 
ing effect of the hydrophobic layer 220b, according to one or 
more exemplary embodiments, and FIG. 8 is a graph com 
paring experimental results in response to including an addi 
tional step layer 221, which is a graph representing a height 
measurement of a portion VIII-VIII of FIG. 5, according to 
one or more exemplary embodiments. 
0077. The descriptions regarding configuration and struc 
ture that are substantially identical to the exemplary embodi 
ments described above are omitted, and the non-display 
region B of the thin film transistor display panel 100 of FIG. 
5 will be described. 
0078 Referring to FIG. 5, one line of a light leakage 
preventing layer 125, which has a width wider than that of a 
one line of the light leakage preventing layer 125 of FIG.3, is 
formed along the circumference of the non-display region B. 
which is a region defined by the sealant 310 on the substrate 
110. Two step providing layers 231 are formed on the light 
leakage preventing layer 125, spaced apart from each other, 
and a hydrophobic layer 220b is formed on the step providing 
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layers 231. The light blocking member 220a is overlapped 
with corner portions of the step providing layer 231, forming 
the additional step providing part 221 at the corner portions of 
the step providing layer 231, and the light leakage preventing 
layer 125 and the hydrophobic layer 220b are disposed over 
lapping with each other between the two step providing layers 
231, forming a deep well shape therebetween. 
0079 According to the exemplary method of manufactur 
ing the liquid crystal display according to the exemplary 
embodiments illustrated in FIG. 5 above, a plurality of gate 
lines 121 including agate electrode 124 made of an aluminum 
alloy, a plurality of storage electrode lines 131 including 
storage electrodes 133a and 133b, and the light leakage pre 
venting layer 125 are formed on the substrate 110. 
0080. The gate insulating layer 140 and an intrinsic amor 
phous silicon layer (not shown) are sequentially disposed by 
plasma enhanced chemical vapor deposition (PECVD), and 
the amorphous silicon layer is photolithography-etched, 
thereby forming a plurality of linear semiconductors and 
projections 151 and 154. An impurity semiconductor (not 
shown) is disposed on the gate insulating layer 140 and the 
plurality of linear semiconductors and projections 151 and 
154. 

0081. A source electrode 173, a data line 171, and a drain 
electrode 175, are formed that of an aluminum alloy. 
0082. A part of the impurity semiconductor, which is 
exposed and not covered by the source electrode 173 and the 
drain electrode 175, is completed by being removed, and 
thereby, the ohmic contacts 163 and 165 are formed. 
I0083. The color filters 230R, 230G, and 230B and the step 
providing layer 231 are stacked and the color filters 230R, 
230G, and 230B are etched, thereby forming a plurality of 
contact holes 183a, 183b, and 185. The pixel electrode 191 
and a plurality of overpasses 196 are formed on the color 
filters 230R, 230G, and 230B. 
0084. Referring to FIG. 6, the light blocking member 220a 

is formed covering the non-display region B including the 
color filters 230R, 230G, and 230B, the pixel electrode 191, 
and the step providing layer 231. The light blocking member 
220a is formed of a photosensitive material, and the portion of 
the photosensitive material not exposed to light may be 
removed. 
0085 Next, as shown in FIG. 6, a mask having three pat 
terns is disposed on the light blocking member 220a, and the 
light blocking member 220a is exposed to light. The mask 
includes a maximum gray scale pattern configured to transmit 
100% of an incident light, a transflective pattern configured to 
transmit 20% of the incident light, and a minimum gray Scale 
pattern configured to transmit 0% of the incident light. The 
minimum gray Scale pattern is disposed on the pixel electrode 
191, the transflective pattern is disposed corresponding to the 
hydrophobic layer 220b, and the maximum gray Scale pattern 
is disposed corresponding to light blocking members 220a 
disposed between the pixel electrodes 191 to prevent light 
leakage and disposed in the non-display region B except for 
the hydrophobic layer 220b. The portion of light blocking 
member 220a not exposed to the light may be removed and an 
opening part, having Substantially the same shape as the pixel 
electrode 191, may be formed as shown in FIG. 5. 
I0086 A portion of the light blocking member 220a dis 
posed in the non-display region B, which is exposed to 20% of 
the incident light, may form the hydrophobic layer 220b, 
because only a portion of the light blocking member remains, 
as shown in FIG. 5. Also, in the light blocking member 220a 

Jul. 14, 2016 

exposed to 20% of the incident light, fluorine in the light 
blocking member 220a is brought up to the surface and fluo 
rine content at the Surface may be increased, and therefore, 
the light blocking member 220a becomes the hydrophobic 
layer 220b. Roughness of the surface of the layer is also 
increased. FIG. 7 is a photograph showing an experimental 
result of the PI solution flowability suppressing effect of the 
light blocking member 220a exposed to 20% of the incident 
light. The experimental result shows a degree offlowability of 
the PI solution in the case in which 78 pl. of the PI solution is 
disposed in dots with an interval of 80 um using, for example, 
equipment manufactured by Ishihyoki Co., Ltd., when the 
thickness of the liquid crystal layer PI is 800 A. In FIG. 7, a 
BCS full tone refers to the light blocking member 220a which 
is exposed to 100% of the incident light, and a BCS halftone 
refers to the hydrophobic layer 220b. The PI solution dis 
posed on the surface of the light blocking member 220a 
which is exposed to 100% of the incident light (BCS full tone 
surface) is spread out showing relatively higher flowability, 
and the PI solution disposed on the surface of the hydrophobic 
layer 220b (BCS halftone surface) is aggregated in a droplet 
form showing relatively lower flowability. 
I0087. According to the exemplary embodiments, the mask 
including the transflective pattern configured to transmit 20% 
of the incident light is used to form the hydrophobic layer 
220b, but the exemplary embodiments are not limited thereto. 
The mask may include a transflective pattern configured to 
transmit equal to or more than 15% to equal to or less than 
25% of the incident light. The light transmittances of the 
maximum gray Scale pattern and the minimum gray scale 
pattern are also illustrated as 100% and 0%, respectively, but 
the exemplary embodiments are not limited thereto. The light 
transmittances of the maximum gray scale pattern may be 
equal to or more than 95%, and the light transmittance of the 
minimum gray scale pattern may be equal to or less than 5%. 
I0088. The light blocking member 220a disposed in the 
non-display region B, except for the hydrophobic layer 220b, 
is exposed to 100% of the incident light. The light blocking 
member 220a which is exposed by 100% remains as shown in 
FIG. 5. A portion of the light blocking member 220a exposed 
to 100% of the incident light, which is overlapped with a 
portion of the step providing layer 231, may form the addi 
tional step layer 221. The additional step layer 221 refers to a 
portion of the light blocking member 220a formed on the step 
providing layer 231, having a shoulder shape which has a 
height substantially double the height of other portions of the 
light blocking member 220a, as shown in FIG. 5. The addi 
tional step layer 221 may be formed by forming the light 
blocking member 220a to cover only a portion of the step 
providing layer 231. FIG. 8 is a graph illustrating an experi 
mental result showing formation of the additional step layer 
221, in which the step providing layer 231 is the blue color 
filter 230B. According to FIG. 8, the measured height of a 
portion VIII-VIII of FIG. 5 is represented as a curve graph. A 
horizontal axis of the curve graph represents an area and a 
Vertical axis of the curve graph represents a height. Referring 
to FIG. 8, a BCS half tone refers to the hydrophobic layer 
220b in the portion VIII-VIII in FIG. 5, and a BCS full tone 
refers to the light blocking member 220a disposed at both 
sides of the hydrophobic 220b in the portion VIII-VIII in FIG. 
5. The additional step layer 221 is formed in a shoulder shape 
illustrated by protrusion over 0.0 um of the vertical axis in the 
BCS full tone. In FIG. 8, a BCS step refers to a height 
difference between the light blocking member 220a (BCS 
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full tone) and the hydrophobic layer 220b (BCS half tone), 
and an overlap step refers to a height of the additional step 
layer 221. 
0089. According to the graph of FIG. 8, the additional step 
layer 221 formed on the light blocking member 220a (BCS 
full tone) in the shoulder shape, may have a height about 0.2 
um (more specifically about 0.187 lum), when the height 
difference between the light blocking member 220a (BCS 
full tone) and the hydrophobic layer 220b (BCS halftone) is 
about 1.4 um (more specifically about 1.450 um). 
0090. In the display region A, the thin film transistor dis 
play panel 100 may include the alignment layer 11 disposed 
on the pixel electrode 191 and the light blocking member 
220a. The flowability of the Polyimide may be suppressed as 
stated above. 

0091. The common electrode 270 is formed of a transpar 
ent conductive layer such as ITO and/or IZO on the substrate 
210, the alignment layer 21 is disposed onto the common 
electrode 270, and the sealant 310 is formed, thereby forming 
the common electrode display panel 200 disposed facing the 
thin film transistor display panel 100. Accordingly, the height 
of the sealant 310 may be formed substantially equal to or 
higher than the height of the cell gap considering that the 
sealant may be pressed. 
0092. The liquid crystal molecules 300 may be dropped on 
the thin film transistor display panel 100, and the thin film 
transistor display panel 100 and the common electrode dis 
play panel 200 may be assembled together to form the liquid 
crystal display. 
0093. The method for manufacturing the liquid crystal 
display according to the exemplary embodiments of FIG. 5 
has been described, but the exemplary embodiments are not 
limited thereto. According to one or more exemplary embodi 
ments, the light blocking member 220a may be formed of a 
photosensitive material, and a portion of the photosensitive 
material exposed to incident light may be removed, and 
accordingly, the mask illustrated in FIG. 6 may include the 
maximum gray scale and the minimum gray Scale having 
inverted transmittance. 

0094. According to an embodiment of the present inven 
tion, in the method for manufacturing the liquid crystal dis 
play, the overflow and curl of the liquid crystal molecules and 
polyimide solution may be reduced or prevented by Suppress 
ing flowability of the liquid crystal molecules and the poly 
imide Solution. 

0095 Although certain exemplary embodiments and 
implementations have been described herein, other embodi 
ments and modifications will be apparent from this descrip 
tion. Accordingly, the inventive concept is not limited to Such 
embodiments, but rather to the broaderscope of the presented 
claims and various obvious modifications and equivalent 
arrangements. 

What is claimed is: 

1. A liquid crystal display comprising: 
a Substrate comprising a display region and a non-display 

reg1On; 

a light leakage preventing layer disposed on the Substrate 
along the non-display region; 

a step providing layer disposed on the light leakage pre 
venting layer; and 

a hydrophobic layer disposed on the step providing layer. 
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2. The liquid crystal display of claim 1, wherein the hydro 
phobic layer comprises an upper Surface having a concentra 
tion of fluorine higher than other portions of the hydrophobic 
layer. 

3. The liquid crystal display of claim 2, further comprising 
a light blocking member disposed on the Substrate, 

wherein the hydrophobic layer and the light blocking 
member are formed of substantially identical material. 

4. The liquid crystal display of claim 1, further comprising 
a gate electrode disposed on the Substrate, 

wherein the light leakage preventing layer and the gate 
electrode are formed of substantially identical material. 

5. The liquid crystal display of claim 4, further comprising 
a light blocking member disposed on the Substrate, 

wherein the hydrophobic layer and the light blocking 
member are formed of substantially identical material 
and the hydrophobic layer has an upper Surface compris 
ing a concentration offluorine higher than other portions 
of the hydrophobic layer. 

6. The liquid crystal display of claim 5, further comprising 
a color filter disposed on the substrate, 

wherein the step providing layer and the color filter are 
formed of substantially identical material. 

7. The liquid crystal display of claim 5, wherein a color 
filter is disposed on the Substrate, the color filter comprising a 
blue color filter, 

wherein the step providing layer and the blue color filter are 
formed of substantially identical material. 

8. The liquid crystal display of claim 1, further comprising: 
a light blocking member disposed on the Substrate; and 
an additional step part disposed on the light blocking mem 

ber, the additional step part overlapping the light block 
ing member and a portion of the step providing layer. 

9. The liquid crystal display of claim 8, wherein the hydro 
phobic layer and the light blocking member are formed of 
substantially identical material, and the hydrophobic layer 
has an upper Surface comprising a concentration of fluorine 
higher than other portions of the hydrophobic layer. 

10. The liquid crystal display of claim 9, further compris 
ing a gate electrode disposed on the Substrate, 

wherein the light leakage preventing layer and the gate 
electrode are formed of substantially identical material. 

11. The liquid crystal display of claim 10, further compris 
ing a color filter disposed on the Substrate, 

wherein the step providing layer and the color filter are 
formed of substantially identical material. 

12. A method for manufacturing a liquid crystal display, the 
method comprising: 

forming a substrate comprising a display region and a 
non-display region; 

forming a light blocking member on the Substrate along the 
non-display region; and 

forming a hydrophobic layer by exposing the light block 
ing member to light through a mask, the mask compris 
ing a transflective pattern, 

wherein the hydrophobic layer is formed corresponding to 
the transflective pattern. 

13. The method of claim 12, further comprising: 
forming a light leakage preventing layer on the Substrate 

along the non-display region, the light leakage prevent 
ing layer comprising a material Substantially identical to 
a gate electrode. 
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14. The method of claim 13, further comprising: 
forming a step providing layer on the light leakage prevent 

ing layer, the step providing layer comprising a material 
substantially identical to a color filter. 

15. The method of claim 14, wherein the transflective pat 
tern comprises a light transmittance equal to or more than 
15% and equal to or less than 25%. 

16. The method of claim 15, further comprising: 
forming an additional step part simultaneously with the 

hydrophobic layer by exposing the light blocking mem 
ber to light through the mask, the mask further compris 
ing a maximum gray scale pattern, 

wherein the additional step part is formed at an overlapped 
portion of the light blocking member and the step pro 
viding layer, corresponding to the maximum gray scale. 

17. The method of claim 16, wherein a light transmittance 
of the maximum gray scale pattern is equal to or more than 
95%. 
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18. The liquid crystal display of claim 1, wherein, 
the light leakage preventing layer comprises two lines of 

light leakage preventing layers, 
the step providing layer comprises two lines of step pro 

viding layers, disposed respectively on the two lines of 
light leakage preventing layers, and 

the hydrophobic layer comprising two lines of hydropho 
bic layers, disposed respectively on the step providing 
layer. 

19. The liquid crystal display of claim 1, wherein the step 
providing layer comprises an opening exposing the light leak 
age preventing layer, and 

a part of the hydrophobic layer is disposed on the light 
leakage preventing layer, forming a deep well shape. 

k k k k k 


