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(57) ABSTRACT 
The disclosed mold includes recessed parts Which have a 
shape corresponding to embossed portions of the barrier rib 
to be fabricated, and protruding parts Which have a shape 
corresponding to depressed portions of the barrier rib to be 
fabricated, protrude adjacent to the recessed parts, and are 
tapered. The protruding parts and the recessed parts are 
arranged at regular intervals. It is possible to simply fabri 
cate the tWo-layered barrier rib for inkjet application through 
a single embossing process at loW cost using the mold for 
fabricating the barrier rib of the present invention. 

0 I 
O 00.00.00.000‘ 

00 
00.4.0 



Patent Application Publication May 25, 2006 Sheet 1 0f 9 US 2006/0108905 A1 

FIG. 1 
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FIG.3c 

FIG.3d 
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FIG. 5 
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FIG.6a 
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FIG.7a 
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MOLD FOR FABRICATING BARRIER RIB AND 
METHOD OF FABRICATING TWO-LAYERED 

BARRIER RIB USING SAME 

BACKGROUND OF THE INVENTION 

[0001] Priority is claimed to Application No. 2004-97649, 
?led in the Republic of Korea on Nov. 25, 2004, herein 
incorporated by reference. 

[0002] 
[0003] The present invention relates, in general, to a mold 
for fabricating a barrier rib and a method of fabricating a 
tWo-layered barrier rib using the same and, more particu 
larly, to a mold for fabricating a barrier rib that includes a 
plurality of tapered protruding parts and recessed parts 
having a shape corresponding to embossed portions of the 
barrier rib, and a method of fabricating a tWo-layered barrier 
rib for inkjet application using the same through a loW-cost 
simple process. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] As shoWn in FIG. 1, a conventional barrier rib for 
display devices has a vertically and horizontally striped 
structure so as to discriminate RGB pixels on a transparent 
glass substrate 2. A space betWeen the barrier ribs is empty 
and the adjacent surface is ?at and transparent to at least one 
Wavelength so that light penetrates it. In a color ?lter for 
liquid crystal displays, an organic black matrix formed on 
the glass substrate may be exempli?ed as an application of 
barrier rib structure. 

[0006] Methods of fabricating the color ?lter for liquid 
crystal displays is classi?ed into various methods, such as a 
pigment dispersion method, a printing method, a dyeing 
method, an electrode position method, a photolithographic 
method, and an inkjet printing method. Among them, the 
inkjet printing method has draWn much attention from the 
display industries in recent years because it has advantages 
in that, since it is possible to simultaneously produce red (R), 
green (G), and blue (B) color ?lters, the process is simple, 
the amount of material used is reduced, and thus the pro 
duction cost is loW. 

[0007] According to the inkjet printing method, predeter 
mined patterns, What is commonly called a barrier rib 
structure formed on a substrate, are prepared and the 
recessed parts of the barrier rib are ?lled With colored resins 
(R, G, and B) to fabricate a color ?lter. When an embossing 
process or an imprinting process employed for fabricating 
barrier ribs, a deformable composition for the barrier rib is 
pressed using the mold having a predetermined pattern, and 
cured, and the mold is removed, thereby forming the barrier 
rib structure on the substrate. In other Words, it is possible 
to apply the embossing process to fabricate a micropattern or 
a barrier rib. The embossing process may be classi?ed into 
a thermal embossing process, in Which curing is conducted 
by temperature variation, and a UV embossing process, in 
Which curing is conducted by UV radiation, according to a 
method of forming a solidi?ed pattern. In the thermal 
embossing process, if material of the barrier rib is thermo 
plastic, the material is heated at a glass transition tempera 
ture or higher so as to be deformable or ?uidic at the molding 
temperature, pressure is applied thereto to conduct emboss 
ing, the resulting material is solidi?ed (more strictly speak 
ing, glassi?ed) by cooling after a pattern is formed, and the 
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mold is removed. Meanwhile, When using thermosetting 
material, the material of the barrier rib having ?uidity is 
embossed, heated, and cured, and then the mold is removed. 

[0008] With respect to a conventional method of prevent 
ing the nonuniform spread or mix-up betWeen the adjacent 
pixels and staining of the barrier rib’s surface by resins of 
color ?lter printed in an inkj et manner, Japanese Patent 
Laid-Open Publication No. 2001-42313 discloses a method 
of neatly applying ink to an ink receiving structure betWeen 
barrier ribs (see FIG. 2). 

[0009] In other Words, as shoWn in FIG. 2, a barrier rib is 
patterned on a glass substrate 11 using photolithographic 
methods so as to have a structure consisting of tWo layers 12, 
13. A loWer layer 12 of the barrier rib is made of a 
hydrophilic material that has af?nity to hydrophilic ink and 
an upper layer 13 is made of hydrophobic material that has 
an aversion for ink so that the glass substrate 11 easily 
receives ink, and vice versa in the case of Water-based ink. 
HoWever, if the barrier rib is fabricated through the above 
methods, undesirably, a plurality of complicated coatings, 
mask aligning steps and exposure processes must be carried 
out. 

[0010] Furthermore, there exist methods of employing 
materials having different surface properties or of conduct 
ing treatment using them so as to easily receive ink through 
a procedure similar to that of Japanese Patent Laid-Open 
Publication No. 2001-42313 as described above. For 
example, Japanese Patent Laid-Open Publication No., 2000 
89022 discloses a method of conducting exposure While an 
ink receiving layer is hidden using a black matrix made of 
a resin composition having a light blocking property. Japa 
nese Patent Laid-Open Publication No. 2000-28819 dis 
closes a method of polishing an ink receiving layer to ?atten 
it, Japanese Patent Laid-Open Publication No. Hei. 
11-194211 discloses a method of forming a second layer on 
a metal black matrix. Korean Patent Laid-Open Publication 
No. 2001-110183 discloses a surface treatment method 
using a plasma. 

[0011] HoWever, all of the above methods need at least one 
additional photolithography process Which incurs a high 
cost, particularly because of a surface treatment or the use of 
costly devices and ?ne chemicals in great quantities. There 
fore, there remains a need to develop a mold capable of 
fabricating a barrier rib employing a simple loW-cost process 
and an embossing method of fabricating the barrier rib using 
the mold. 

SUMMARY OF THE INVENTION 

[0012] The present inventors have conducted extensive 
studies into the solutions of problems occurring in the prior 
art, resulting in the ?nding that, When employing a mold for 
fabricating a barrier rib, Which includes a plurality of tapered 
protruding parts and a plurality of recessed parts, and an 
embossing process according to the present invention, it is 
possible to relatively simply fabricate a tWo-layered barrier 
rib for inkj et applications, Which includes an ink-philic layer 
and an ink-phobic layer, through a single embossing process, 
thereby accomplishing various aspects of the present inven 
tion. 

[0013] Therefore, an object of the present invention is to 
provide a mold for fabricating a barrier rib, Which is capable 
of fabricating a tWo-layered barrier rib through a single 
embossing process. 
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[0014] Another object of the present invention is to pro 
vide a method of relatively simply fabricating the tWo 
layered barrier rib Which includes an ink-philic layer and an 
ink-phobic layer using the mold for fabricating the barrier 
rib through the single embossing process. 

[0015] Still another object of the present invention is to 
provide a tWo-layered barrier rib for inkjet application 
fabricated through the above method of fabricating the 
barrier rib. 

[0016] In order to accomplish the above objects, according 
to an aspect of the present invention, there is provided a 
mold for fabricating a barrier rib. The mold comprises a 
plurality of protruding parts and a plurality of recessed parts. 
The protruding parts and the recessed parts are arranged at 
regular intervals, and the recessed parts have a shape cor 
responding to embossed ink barrier portions to be fabricated. 
The protruding parts have shapes corresponding to 
depressed portions of the barrier rib to be fabricated, pro 
trude adjacent to the recessed parts, and are tapered, there 
fore each protruding part of the mold has a triangular 
loop-like shape (See FIGS. 3a and 3b). This tapered shape 
of the mold makes the process simple as shoWn in later. 
Accordingly, the surface of recessed part of embossed 
barrier rib structure is not ?at rather grooved, hoWever, it is 
almost ?at as long as the apex angle of the top of the 
protruding part is not much less than 180°. 

[0017] According to another aspect of the present inven 
tion, there is provided a method of fabricating a barrier rib. 
The method comprises (i) applying ink-philic material on a 
transparent substrate to form a loWer ink-philic layer; (ii) 
applying ink-phobic material on the ink-philic layer to form 
an upper ink-phobic layer; (iii) providing the mold for 
fabricating the barrier rib according to claim 1 on the 
ink-phobic layer and leaving the resulting structure for a 
predetermined time; (iv) radiating UV onto the backside of 
the transparent substrate or applying heat to conduct curing; 
and (v) removing the mold. 

[0018] According to still another aspect of the present 
invention, there is provided a barrier rib fabricated through 
the above method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The above and other objects, features and advan 
tages of the present invention Will be more clearly under 
stood from the folloWing detailed description taken in con 
junction With the accompanying draWings, in Which: 

[0020] FIG. 1 schematically illustrates a barrier rib for 
displays; 

[0021] FIG. 2 is a schematic sectional vieW of a conven 
tional tWo-layered barrier rib; 

[0022] FIG. 3a illustrates a three-dimensional structure of 
a mold for fabricating a barrier rib, according to embodi 
ments of the present invention; 

[0023] FIG. 3b is a sectional vieW taken along the line 
A-A' of FIG. 3a; 

[0024] FIGS. 30 and 3d are confocal laser scanning 
microscope images Which shoW the three-dimensional struc 
ture of the mold for fabricating the barrier rib, and the 
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embossed structure after completion of embossing process, 
according to embodiments of the present invention, respec 
tively; 

[0025] FIGS. 4a-4e illustrates the fabrication of a tWo 
layered barrier rib using the mold for fabricating the barrier 
rib, according to embodiments of the present invention; 

[0026] FIG. 5 illustrates the mold in an embossing step 
and deformation of a tWo layers in the course of fabricating 
the tWo-layered barrier rib according to embodiments of the 
present invention; 

[0027] FIGS. 6a and 6b are SEM pictures ofthe barrier rib 
fabricated according to the present invention; 

[0028] FIG. 7a illustrates Raman spectrum of 
ORMOCER used as an ink-philic material according to 
embodiments of the present invention to probe the presence 
of ink-phobic material HEMA on the ink-philic section; 

[0029] FIG. 7b illustrates the barrier rib used in the 
Raman image mapping measurement; 

[0030] FIG. 70 illustrates tWo-dimensional micro-Raman 
mapping results of a patterned section of FIG. 7a; and 

[0031] FIG. 7d is a graph of Raman intensity of 
ORMOCER in the direction of the arroW of FIG. 7b. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] Hereinafter, a detailed description Will be given of 
the present invention, referring to the accompanying draW 
ings. 

[0033] The present invention relates to a mold Which is 
used to fabricate a barrier rib, such as an organic black 
matrix of an inkjetted color ?lter for a liquid crystal display. 
In the mold of the present invention, since a protruding part 
protrudes adjacent to a recessed part and is tapered, tWo 
deformable layers having different ink-philicity constituting 
the barrier rib is pressed and solidi?ed at the same time, thus 
it is possible to simply fabricate a tWo-layered barrier rib 
using a single embossing process at a loW cost. 

[0034] FIG. 3a illustrates a three-dimensional structure of 
the mold for fabricating the barrier rib according to the 
present invention. With reference to FIG. 3a, a mold 30 for 
fabricating the barrier rib according to the present invention 
includes a predetermined pattern 31 in Which a plurality of 
protruding parts 31a and a plurality of recessed parts 31b are 
repeatedly arranged at regular intervals. As shoWn in FIG. 
3b, the protruding parts 3111 have a shape corresponding to 
depressed portions of the barrier rib to be fabricated, pro 
trude adjacent to the recessed parts 31b, and are tapered, 
therefore has a pentahedral triangular loop-like shape. FIG. 
30 is confocal laser scanning microscope image Which 
shoWs the three-dimensional structure of the mold for fab 
ricating the barrier rib, according to embodiments of the 
present invention, and FIG. 3d is the embossed structure 
after completion of the present process. As shoWn in FIG. 
30, edges of the protruding parts 31a of the mold according 
to embodiments of the present invention may have a pointed 
shape Which is formed by meeting tWo sides at a predeter 
mined angle, or a rounded edge shape, if necessary. In 
exemplary embodiments of the present invention, the mold 
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may be made of any material, such as silicon, metal, plastic, 
glass, semiconductor, or insulating material. 

[0035] The fabricating method of the mold of the present 
invention having tapered protruding parts includes Well 
knoWn conventional fabrication techniques for three-dimen 
sional micro electromechanical systems (MEMS) such as a 
holographic lithography, anisotropic Wet etching, LIGA, 
direct laser Writing using excimer laser and so forth. 

[0036] Another aspect of the present invention is charac 
teriZed in that the mold for fabricating the barrier rib and an 
embossing process are employed to fabricate a tWo-layered 
barrier rib for inkj et application Which includes an ink-philic 
layer and an ink-phobic layer. Hereinafter, a method of 
fabricating the tWo-layered barrier rib Will be exempli?ed, 
but the method of the present invention may be applied to a 
multilayered barrier rib having tWo or more layers. 

[0037] FIG. 4 illustrates the fabrication of a barrier rib 
using a mold 21 for fabricating the barrier rib according to 
the present invention through a single embossing process. 
With reference to FIG. 4, in order to fabricate a tWo-layered 
barrier rib for inkjet application using the mold 21 for 
fabricating the barrier rib according to the present invention, 
ink-philic material is applied on a transparent substrate 24 to 
form an ink-philic layer (“loWer layer”: 23), and ink-phobic 
material is then applied on the ink-philic layer 23 to form an 
ink-phobic layer (“upper layer”: 22). 
[0038] Material for the transparent substrate Which is used 
to fabricate the barrier rib of the exemplary embodiments of 
the present invention is not limited, and may be properly 
selected from an inorganic substrate and an organic sub 
strate, depending on the application of the barrier rib. The 
substrate is not necessarily transparent When the hot emboss 
ing method is employed, hoWever, transparent substrate is 
chosen as a representative example because the main appli 
cation area of the present invention is display-related one. 

[0039] The method of forming the ink-phobic layer 22 or 
the ink-philic layer 23 is not limited, and a suitable method 
(for example, a spin coating method or a dip coating 
method) may be chosen according to circumstances. 

[0040] When using a hydrophilic ink such as Water or 
alcohol based solutions, the ink-philic layer 23 is made of 
hydrophilic material, and the ink-phobic layer 22 is made of 
hydrophobic material. When using an oily ink, the ink-philic 
layer 23 is made of the hydrophobic material, and the 
ink-phobic layer 22 is made of the hydrophilic material. 

[0041] According to the processing feature of the present 
invention, the viscosity of the loWer layer must be higher 
than that of the upper layer When the mold is pressed to 
maintain the desirable tWo-layer structure. Therefore, mate 
rial having loWer viscosity at a molding temperature is used 
as the ink-phobic material constituting the ink-phobic upper 
layer 22, and material having higher viscosity at a molding 
temperature is used as the ink-philic material constituting 
the ink-philic loWer layer 23. The viscosity of each layer can 
be selected by controlling their composition or degree of 
polymerization. 

[0042] Illustrative, but non-limiting examples of the 
hydrophobic materials available to the present invention 
include isoprene, styrene, acrylate containing ?uorine, meth 
acrylate containing ?uorine, monomers thereof, oligomers 
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thereof, homopolymers or copolymers thereof, or organic or 
inorganic complexes containing silicon. Preferably, the 
hydrophobic material is exempli?ed by ORMOCER Which 
is manufactured by Microresist Co., Germany. 

[0043] Illustrative, but non-limiting examples of the 
hydrophilic material available to the present invention 
include polyethylene glycol, polyurethane, polyamide, 
poly(2-hydroxy ethyl methacrylate), monomers thereof, oli 
gomers thereof, or homopolymers or copolymers thereof. 

[0044] Inorganics, such as silicone subjected to surface 
modi?cation or carbon nanotubes, may be added to the 
ink-phobic layer 22 and the ink-philic layer 23 so as to 
control hydrophilic and hydrophobic properties, but the kind 
of material is not limited. Additionally, in the present inven 
tion, a UV initiator (for example, Irgacure 184), a heat 
initiator (for example, AIBN: 2,2'-AZobisisobutyronitrile), a 
crosslinking agent, a pigment, a dye, and a surfactant may be 
added to the ink-phobic layer composition or the ink-philic 
layer composition, if necessary, but their kind is not limited. 
Material that is more ?exible than the mold 21 for fabricat 
ing the barrier rib and is deformable or ?uidic is used as 
material for forming the ink-phobic layer 22 and the ink 
philic layer 23. 

[0045] After the ink-philic layer 23 and the ink-phobic 
layer 22 are formed on the transparent substrate 24, the 
ink-phobic layer 22 is positioned so as to face protruding 
parts of the mold 21 for fabricating the barrier rib according 
to exemplary embodiments of the present invention. The 
mold comes into contact With the ink-phobic layer 22 While 
heat, or pressure, or heat and pressure are applied thereto, if 
necessary, and then left for a predetermined time. As shoWn 
in FIG. 4b, if the mold 21 for fabricating the barrier rib is 
positioned on the ink-phobic layer 22 and a predetermined 
pressure is then applied thereto to deform material of the 
ink-phobic layer 22, stress is focused only on the ink-phobic 
layer 22 because the material of the ink-phobic layer 22 has 
loWer viscosity than the material of the ink-philic layer 23, 
thus only the ink-phobic layer 22 deforms or ?oWs as shoWn 
at reference number 25. In this respect, the applied pressure 
may depend on the desired height of the barrier rib. 

[0046] As shoWn in FIG. 40, even though deformation 
occurs after the mold comes into contact With the loWer 
layer, the upper layer and the loWer layer do not mix With 
each other because of a difference in viscosity and hydro 
philicity, and the ?nal deformation is assured While the 
upper and the loWer layer are maintained as they are after a 
predetermined time (FIG. 3d). 

[0047] As shoWn in FIG. 4d, UV 26 irradiates to the 
backside of the transparent substrate or heat is applied 
particularly to the resins to cure the barrier rib, and then the 
mold is removed, thereby creating a structure as shoWn in 
FIG. 4e, in Which an ink receiving layer 28a having an 
a?inity to ink is formed on a transparent substrate, an 
ink-philic barrier rib portion 28b having an a?inity to ink is 
formed beloW the barrier rib, and the barrier rib 27 having 
an aversion for ink is formed thereon. 

[0048] In the present invention, it is possible to adjust the 
height of the ink-philic barrier rib portion 28b or to remove 
it by controlling the amount of material of the ink-philic 
layer of FIG. 4a or controlling the pressure applied to the 
mold, depending on the purpose. 
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[0049] FIG. 5 illustrates the mold in an embossing step 
and deformation (How) of tWo layers. If the mold is sub 
jected to a surface treatment process or a coating process so 
as to have a hydrophilic or hydrophobic property like the 
ink-philic layer (loWer layer), the ink-phobic layer (upper 
layer) having the loW viscosity meets the mold at a high 
angle of 0 betWeen the mold having an af?nity for ink and 
the loWer layer, thus the mechanical mixing of the upper and 
the loWer layer does not take place during the embossing 
unless the pressing speed is not fast. Furthermore, the 
Reynolds number of the upper layer has the folloWing value 
under typical embossing conditions: 

LVp Equation 1 
Re 

(1x104 m)(l X10’5 msealxio3 kg/m3) 

[0050] Therefore, Re is loW enough to guarantee an 
absence of vortex, turbulence or a secondary ?oW during 
embossing. In other Words, the How is a stable and laminar 
?oW. In addition, the possibility of the presence of a residual 
top resin on the outer surface of the bottom layer is signi? 
cantly loWered. 

[0051] After the mold of exemplary embodiments of the 
present invention is left for a predetermined time, typically 
from Zero to several tens of seconds, UV irradiates to the 
backside of the transparent substrate or heat is applied to 
cure the ink-philic layer composition and the ink-phobic 
layer composition. Finally, the mold is removed, thereby 
fabricating the barrier rib of the present invention. 

[0052] The mold of embodiments of the present invention 
may be applied to a barrier rib, used to fabricate a color ?lter 
for liquid crystal displays, employing an inkjet printing 
method, a display part of a organic light emitting display, or 
an organic thin ?lm transistor, a barrier rib for a display part 
of a ?exible display, or an electrophoresis display or an 
electroWetting display, or a PDP cell, or a barrier rib for a 
combinatorial test plate. 

[0053] A better understanding of the present invention 
may be obtained in light of the folloWing examples Which 
are set forth to illustrate, but are not to be construed to limit 
the present invention. 

EXAMPLE 1 

Fabrication of a TWo-Layered Barrier Rib for an 
Inkjet Printing Color Filter, Which has a 

Hydrophilic LoWer Layer and a Hydrophobic 
Upper Layer, Through a UV Embossing Process 

[0054] A monomer mixture liquid of 70 Wt % aliphatic 
urethane-acrylate telechelic oligomer (Ebecryl 284 manu 
factured by UCB, Inc.) and 30 Wt % hexanediol diacrylate 
(HDDA manufactured by UCB, Inc.), Which had viscosity of 
10,000 mPa-sec, as a solvent-free hydrophilic UV-curable 
material, Was mixed With 0.75 Wt % bisacylphosphine oxide 
(BAPO) as a photoinitiator based on the total monomer 
mixture liquid, and the resulting mixture Was applied on a 
glass substrate having a thickness of 0.7 mm at 500 rpm for 
30 sec to form an ink-philic layer (loWer layer) having a 
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thickness of 8 pm. 2,2,3,3-tetra?uoropropyl methacrylate 
monomer (viscosity of 10 mPa-sec) as hydrophobic UV 
curable material, Which contained 0.1 Wt % solvent-free 
?uorine-based surfactant (FC-430 manufactured by 3M Co.) 
and 1.0 Wt % BAPO, Was blade coated in a thickness of 1 
pm to form an ink-phobic layer (upper layer). Subsequently, 
a mold for fabricating a barrier rib according to embodi 
ments of the present invention as shoWn in FIG. 3a Was 
brought into close contact With the entire surface of the 
upper layer, pressure of 5 kgf/cm2 Was applied thereto, and 
the resulting structure Was left for 30 min. Thereafter, the 
backside of the glass substrate Was exposed to UV of 1 kW 
for 3 min using a UV exposing machine, and the mold Was 
then removed. 

EXAMPLE 2 

Fabrication of a Barrier Rib for an Inkjet Printing 
OLED, Which has a Hydrophobic LoWer Layer and 

a Hydrophilic Upper Layer, Through a UV/Hot 
Embossing Process 

[0055] A surface of a mold Was coated With a ?uorine 
based surfactant (Zonyl manufactured by DuPont, Inc.) and 
baked at 200|I| so as to have a hydrophobic property. 
Poly(2,2,3,3-tetra?uoropropyl methacrylate) having a 
molecular Weight of 100,000 (a glass transition temperature 
of about 66° C.) Was dissolved in methylisobutylketone 
(MIBK) so as to have a concentration of 5 Wt %, and applied 
on a glass substrate using a spin coater at a rotation rate of 
2000 rpm to form a loWer layer. 2-hydroxyethyl methacry 
late oligomer, Which Was produced by dissolving Irgacure 
184 and polymerizing it through UV polymerization until 
the viscosity Was 1,000 mPa-sec, Was applied thereon at a 
rotation rate of 2000 rpm. Subsequently, the mold for 
fabricating a barrier rib according to the present invention 
Was brought into close contact With the entire surface of an 
upper layer, embossing Was conducted While the tempera 
ture of the mold and the glass substrate Was set to 1450 C. 
and pressure Was set to 5 kgf/cm2, and the resulting structure 
Was left for 30 min. Thereafter, the backside of the glass 
substrate Was exposed to UV of 1 kW for 3 min using a UV 
exposing machine, and the mold Was then removed. 

EXAMPLE 3 

Fabrication of a Barrier Rib for an Inkjet Printing 
OLED, Which has A Hydrophobic LoWer Layer and 

a Hydrophilic Upper Layer, Through a UV 
Embossing Process 

[0056] The surface of a mold Was coated With a ?uorine 
based surfactant (Zonyl manufactured by DuPont, Inc.) and 
baked at 2000 C. so as to have a hydrophobic property. 
ORMOCER B59 manufactured by Microresist Co., that is, 
hydrophobic organic/ inorganic hybrid UV curable resin, Was 
applied on a glass substrate using a spin coater at a rotation 
rate of 3000 rpm. 2-hydroxyethyl methacrylate (HEMA) 
monomer containing Irgacure 184 Was applied thereon in 
drops of 1 ml using a pipette. Subsequently, the mold for 
fabricating a barrier rib according to the present invention 
Was brought into close contact With the entire surface of an 
upper layer, embossing Was conducted at room temperature 
and pressure of 5 kgf/cm2, the backside of the glass substrate 
Was exposed to UV of 1 kW for 3 min using a UV exposing 
machine, and the mold Was removed. 
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[0057] SEM pictures of the barrier rib fabricated in 
example 3 are shown in FIGS. 6a and 6b. As shown in 
FIGS. 6a and 6b, in the mold of the present invention, 
protruding parts are tapered and edges may have a rounded 
shape. 
[0058] To evaluate the distribution of ORMOCER and 
HEMA in a section of the mold fabricated in example 3, 
tWo-dimensional micro-Raman image mapping measure 
ment Was conducted using Nano?nder 30 (Tokyo Instru 
ments), and the results are shoWn in FIGS. 7a to 7d. As 
shoWn in FIG. 7a, a peak corresponding only to 
ORMOCER Was observed using the Raman spectrum. The 
section Which Was patterned so as to have the above peak 
Was mapped in the direction of the arroW of FIG. 7b, thereby 
obtaining tWo-dimensional distribution as shoWn in FIG. 70. 
Experimental conditions Were set so that a diode laser Was 

785 nm, a point Was 100, a step Was 100, a shift speed Was 
2, and an exposure time Was 0.5 sec. The intensity variation 
of ORMOCER in the direction indicated by the arroW in 
FIGS. 7b and 7c are shoWn in FIG. 7d, and it can be 
con?rmed that only HEMA Was dispersed on the surface of 
the upper layer because the ORMOCER peak is almost 0 at 
the upper layer, and that only ORMOCER Was dispersed on 
the loWer layer because the ORMOCER peak is almost 100 
at the loWer layer. Accordingly, in the present invention, a 
tWo-layered barrier rib structure having different hydrophi 
licity is fabricated through a simple, single embossing 
process. 

[0059] As described above, it is possible to fabricate a 
barrier rib comprising tWo layers having different physico 
chemical properties through a single loW-cost process using 
a mold for fabricating the barrier rib of embodiments of the 
present invention Without using complicated processes, 
costly lithography and high pressure devices. It is possible 
to easily and precisely form a pattern using the mold for 
fabricating the barrier rib, Which has tapered protruding 
parts according to embodiments of the present invention. 

What is claimed is: 
1. A mold for fabricating a barrier rib, comprising: 

a plurality of protruding parts; and 

a plurality of recessed parts, 

Wherein, the protruding parts and the recessed parts are 
arranged at regular intervals, the recessed parts have a 
shape corresponding to embossed portions of the bar 
rier rib to be fabricated, and the protruding parts have 
a shape corresponding to depressed portions of the 
barrier rib to be fabricated, protrude adjacent to the 
recessed parts, and are tapered. 

2. The mold as set forth in claim 1, Wherein the mold is 
made of material selected from the group consisting of 
metal, semiconductors, and insulating material, and edges of 
the protruding parts have one of a shape Which is formed by 
tWo sides meeting at a predetermined angle and a rounded 
shape. 

3. A method of fabricating a tWo-layered barrier rib, 
comprising: 

(i) applying ink-philic material on a transparent substrate 
to form a loWer ink-philic layer; 

(ii) applying ink-phobic material on the ink-philic layer to 
form an upper ink-phobic layer; 
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(iii) providing the mold for fabricating the barrier rib 
according to claim 1 on the ink-phobic layer and 
leaving a resulting structure for a predetermined time; 

(iv) radiating UV or applying heat onto a backside of the 
transparent substrate to conduct curing; and 

(v) removing the mold. 
4. The method as set forth in claim 3, Wherein viscosity 

of the ink-phobic material is loWer than viscosity of the 
ink-philic material. 

5. The method as set forth in claim 3, further comprising 
applying at least one of heat and pressure after the mold is 
provided in the step (iii). 

6. The method as set forth in claim 3, Wherein the 
ink-philic layer is made of hydrophilic material and the 
ink-phobic layer is made of hydrophobic material When a 
hydrophilic ink is used, and the ink-philic layer is made of 
the hydrophobic material and the ink-phobic layer is made 
of the hydrophilic material When an oily ink is used. 

7. The method as set forth in claim 4, Wherein the 
ink-philic layer is made of hydrophilic material and the 
ink-phobic layer is made of hydrophobic material When a 
hydrophilic ink is used, and the ink-philic layer is made of 
the hydrophobic material and the ink-phobic layer is made 
of the hydrophilic material When an oily ink is used. 

8. The method as set forth in claim 6, Wherein the 
hydrophobic material is one or more copolymers selected 
from the group consisting of isoprene, styrene, acrylate 
containing ?uorine, methacrylate containing ?uorine, mono 
mers thereof, oligomers thereof, homopolymers or copoly 
mers thereof, and organic or inorganic complexes containing 
silicon. 

9. The method as set forth in claim 6, Wherein the 
hydrophilic material is material selected from the group 
consisting of polyethylene glycol-, polyurethane-, polya 
mide-, and poly(2-hydroxy ethyl methacrylate)-based 
homopolymer or copolymer. 

10. The method as set forth in claim 7, Wherein the 
hydrophobic material is one or more copolymers selected 
from the group consisting of isoprene, styrene, acrylate 
containing ?uorine, methacrylate containing ?uorine, mono 
mers thereof, oligomers thereof, homopolymers or copoly 
mers thereof, and organic or inorganic complexes containing 
silicon. 

11. The method as set forth in claim 7, Wherein the 
hydrophilic material is material selected from the group 
consisting of polyethylene glycol-, polyurethane-, polya 
mide-, and poly(2-hydroxy ethyl methacrylate)-based 
homopolymer or copolymer. 

12. The method as set forth in claim 3, further comprising 
surface treating or coating a surface of the mold using 
material constituting the ink-philic layer. 

13. The method as set forth in claim 4, further comprising 
surface treating or coating a surface of the mold using 
material constituting the ink-philic layer. 

14. The method as set forth in claim 3, further comprising 
conducting cooling to achieve curing betWeen the steps (iii) 
and (iv) When one or both of the ink-phobic material and the 
ink-philic material are thermoplastic material. 

15. A barrier rib fabricated according to the method of 
claim 3. 
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16. The barrier rib as set forth in claim 15, Wherein the display, including an electrophoresis display and an elec 
barrier rib is used to fabricate one of a color ?lter for ?at troWetting display, a PDP or a ?exible display. 
panel displays, an organic light emitting display, and an 18. The barrier rib as set forth in claim 15, Wherein the 
organic thin ?lm transistor, using an inkjet printing process. barrier rib is used for a combinatorial test plate. 

17. The barrier rib as set forth in claim 15, Wherein the 
barrier rib is used for a display part of one of a ?at panel * * * * * 


