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TRANSFLECTIVE LIQUID CRYSTAL DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. 2000-38076, filed on Jul. 4, 2000 in
Korea, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a transflective
liquid crystal display (LCD) device having a color filter
substrate and manufacturing method thereof.

[0004] 2. Discussion of the Related Art

[0005] Generally, typical thin film transistor liquid crystal
display (TFT-LCD) devices include an upper substrate and
a lower substrate with liquid crystal molecules interposed
therebetween. The upper substrate and the lower substrate
are generally referred to as a color filter substrate and an
array substrate, respectively. The upper substrate and the
lower substrate respectively include electrodes disposed on
opposing surfaces of the upper substrate and the lower
substrate. An electric field is generated by applying a voltage
to the electrodes, thereby driving the liquid crystal mol-
ecules to display images depending on light transmittance.

[0006] In accordance with the application of an internal or
external light source, LCD devices are commonly classified
into two categories: a transmission type and a reflection
type. The transmission type LCD has a liquid crystal display
panel that does not emit light, and therefore, a backlight is
provided to function as a light-illuminating source. The
backlight is disposed at a first or rear side of the panel, and
light emitted from the backlight passes through the liquid
crystal panel to be controlled by the liquid crystal panel,
thereby displaying an image. That is, the liquid crystal panel
display forms an image according to an arrangement of the
liquid crystal molecules which transmit or interupt light
emitted from the backlight. However, the backlight of the
transmission type LCD consumes 50% or more of the total
power consumed by the LCD device. Accordingly, the use of
the backlight increases power consumption of the LCD
device.

[0007] To reduce power consumption, reflection type LCD
devices have been developed for portable information appa-
ratuses that are often used outdoors or carried along with
users. Such reflection type LCD devices are provided with
a reflector formed on one of a pair of substrates, and ambient
light is reflected from the surface of the reflector. However,
visibility of the display of reflection type LCD devices is
extremely poor when the surrounding environment is dark
and no ambient light is available.

[0008] In order to overcome the above problems, a trans-
flective liquid crystal display device has been proposed that
utilizes both a transmissive mode display and a reflective
mode display in a single liquid crystal display device. The
transflective liquid crystal display (LCD) device alterna-
tively acts as a transmissive LCD device and a reflective
LCD device by making use of both internal and external
light sources, thereby providing operation with low power
consumption in good ambient light conditions.

1. Field of the Invention
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[0009] FIG.1is aschematic cross-sectional view showing
a layer structure of a typical transflective LCD device. As
shown, the transflective LCD device includes an upper
substrate 30 and a lower substrates 10 and a horizontally
oriented liquid crystal layer 60 interposed therebetween. The
lower substrate 10 has a thin film transistor (TFT) (not
shown) and a pixel electrode 20 disposed on the surface
facing the upper substrate 30. The pixel electrode 20
includes reflective electrode portion 22 and a transparent
electrode portion 21 disposed in an opening therebetween.
The transparent electrode 21 is formed of ITO (indium-tin-
oxide) or IZO (indium-zinc-oxide), and the reflective elec-
trode 22 is made of aluminum (Al) having low electrical
resistance and superior light reflectivity.

[0010] In FIG. 1, the upper substrate 30 includes a color
filter 40 formed on the surface facing the lower substrate 10
corresponding to the pixel electrode 20, and a common
clectrode 50 formed on the color filter 40. Furthermore, a
first retardation film 71 and a second retardation film 72 are
formed on outer surfaces of the lower substrate 10 and the
upper substrate 30, respectively. The first retardation film 71
and the second retardation film 72 are quarter wave plates
(“QWP”s). The first QWP 71 and the second QWP 72
change a polarization state of light transmitted through the
liquid crystal layer 60. Specifically, the first QWP 71 and the
second QWP 72 convert linearly polarized light into right-
or left-handed circularly polarized light, and conversely
convert right- or left-handed circularly polarized light into
linearly polarized light. A lower polarizer 81 and an upper
polarizer 82 are formed on each outer surface of the first
QWP 71 and the second QWP 72, respectively. Accordingly,
a transmissive axis of the upper polarizer 82 makes an angle
of 90 degrees with a transmissive axis of the lower polarizer
81. Furthermore, a backlight device 90 is disposed adjacent
to the lower polarizer 81 and functions as a light source in
the transmissive mode.

[0011] FIG. 2 shows operating principles of the transflec-
tive liquid crystal display device shown in FIG. 1. The
transflective LCD device depicted in FIG. 2 includes a
dispersion film 70 formed between the upper substrate 30
and the second QWP 72 to disperse the incident light (light
“L” from the backlight device 90 and light “M” from the
surroundings) and, thereby widens the viewing angle.

[0012] In FIG. 2, the light “L” generated from the back-
light device 90 passes through the lower polarizer 81 and
other elements on the lower substrate 10, through the liquid
crystal layer 60, and through the upper polarizer 82. Con-
currently, ambient light “M” passes through the upper polar-
izer 82 and other elements on the upper substrate 30, and
then, through the liquid crystal layer 60. Then, the ambient
light “M” is reflected onto a surface of the reflective elec-
trode 22 and is redirected up toward the upper substrate 30,
and passes back through the upper polarizer 82. At this time,
the liquid crystal layer 60 has an optical retardation (defined
by (d'An) hereinafter) /4 (at =550 nm).

[0013] In the above transflective liquid crystal display
device, a normally white mode is adopted. Accordingly, the
transflective device displays a white color when a signal is
not applied. However, only about 50% of the light generated
from the backlight device 90 can pass through the upper
polarizer 82 in the transmissive mode of the transflective
LCD device. Accordingly, a dark gray color is produced due



US 2002/0036730 Al

to the transflective LCD device operating in the reflective
mode, and also because a first cell gap “d;” (in FIG. 1) of
the reflective portion is substantially equal to a second cell
gap “d,” (in FIG. 1) of the transmitting portion.

[0014] In FIG. 2, a color purity of the light passing
through the color filter 40 is dependent upon a thickness of
the color filter 40. Accordingly, increasing a thickness of the
color filter 40 improves the color purity of the light passing
through the color filter 40. In the transflective liquid crystal
display device shown in FIG. 2, the ambient light “M”
passes through the color filter 40 twice due to the reflection
on the reflective electrode 22, while the light “L” from the
backlight device 90 passes through the color filter 40 just
once. Therefore, there is a difference in color purity pro-
duced by the LCD device when operated in the transmissive
mode versus operation in the reflective mode.

[0015] Furthermore, during operation of the transflective
LCD device in the reflective mode, display images can only
be seen in a projection direction and not in an incident
direction because the ambient light “M” from the outside is
reflected from the reflective electrode 22. To overcome this
problem, the light dispersion film 70 is formed on the upper
substrate 30. As a result, the manufacturing cost is raised and
deterioration of display image brightness is increased in the
transmissive mode.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to a
transflective liquid crystal display device and manufacturing
method thereof that substantially obviates one or more of
problems due to limitations and disadvantages of the related
art.

[0017] An object of the present invention is to provide a
transflective liquid crystal display device and a manufactur-
ing method thereof that increases brightness.

[0018] Another object of the present invention is to pro-
vide a transflective liquid crystal display device and a
manufacturing method thereof that has uniform color purity
in both the transmissive mode and reflective mode.

[0019] A further object of the present invention is to
provide a method of manufacturing a color filter substrate
that decreases manufacturing costs.

[0020] Additional features and advantages of the inven-
tion will be set forth in the description that follows, and in
part will be apparent from the description, or may be learned
by practice of the invention. The objectives and other
advantages of the invention will be realized and attained by
the structure particularly pointed out in the written descrip-
tion and claims hereof as well as the appended drawings.

[0021] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a transflective liquid crys-
tal display (LCD) device includes a first substrate, a second
substrate, a liquid crystal layer disposed between the first
substrate and the second substrate, a passivation layer hav-
ing a plurality of convex portions formed on a first surface
portion of the second substrate, and a color filter layer
formed on a second surface portion of the second substrate
and on the passivation layer.
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[0022] 1In another aspect of the present invention, a
method of forming a color filter substrate for use in a
transflective liquid crystal display (LCD) device includes the
steps of forming a passivation layer on a first portion of a
substrate, the passivation layer having different refraction
characteristic portions, and forming a color filter layer on a
second portion of the substrate and the passivation layer.

[0023] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0025] FIG. 1 is a schematic cross-sectional view of a
typical transflective LCD device and shows a layer structure
of the typical transflective LCD device;

[0026] FIG. 2 shows the operating principles of the trans-
flective liquid crystal display device shown in FIG. 1,

[0027] FIG. 3 is a schematic cross-sectional view of a
transflective LCD device according to an embodiment of the
present invention,

[0028] FIG. 4 is an enlarged sectional view of a portion
“A” of FIG. 3;

[0029] FIGS. 5A to 5C are cross-sectional views showing
a manufacturing process of a passivation layer according to
the present invention;

[0030] FIGS. 6A and 6B are cross-sectional views show-
ing a manufacturing process of another passivation layer
according to the present invention;

[0031] FIG. 7 is a cross-sectional view showing another
passivation layer and an upper substrate according to the
present invention; and

[0032] FIGS. 8A to 8D are cross-sectional views respec-
tively showing an upper substrate having an over-coating
layer formed on another passivation layer according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0033] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0034] FIG. 3 is a schematic cross-sectional view of a
transflective LCD device according to the present invention.
As shown, the transflective LCD device is divided into a
transmitting portion “B” and a reflective portion “C,” and
includes an upper substrate 150 and a lower substrates 110
with a liquid crystal layer 190 interposed therebetween. The
lower substrate 110 includes a thin film transistor (not
shown) and a transparent electrode 120 disposed on the
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surface facing the upper substrate 150. An insulation layer
130 and a reflective electrode 140 are successively formed
upon the transparent electrode 120. In the transflective LCD
device, the transparent electrode 120 includes an indium-
tin-oxide (ITO) or indium-zinc-oxide (IZO) material, the
insulation layer 130 includes an inorganic substance, such as
silicon nitride (SiNy) or silicon oxide (SiOy), or an organic
substance, such as BCB (benzocyclobutene) or acryl-based
resin, and the reflective electrode includes aluminum (Al) or
an Al-alloy material. The insulation layer 130 and the
reflective electrode 140 correspond to transmitting holes 131
and 141, respectively, that penetrate both the insulation layer
130 and the reflective electrode 140. As a result, a corre-
sponding portion of the transparent electrode 120 is exposed
by the transmitting holes 131 and 141. The transmitting
holes 131 and 141 can be shaped like a quadrilateral, circle
or oval. Although not shown in FIG. 3, the reflective
electrode 140 is electrically connected with the transparent
electrode 120 to function as a pixel electrode, and alterna-
tively, the insulation layer 130 can be omitted.

[0035] In FIG. 3, the lower substrate 110, a lower quarter
wave plate (QWP) 210 and a lower polarizer 230 are
successively formed on the transparent electrode 120 oppo-
site from the side of the lower substrate 110 where the
insulation layer 130 is formed. The lower QWP 210 converts
linearly polarized light into right- or left-handed circularly
polarized light, and conversely, converts right- or left-
handed circularly polarized light into linearly polarized
light. Moreover, a backlight device 250, which functions as
a light source in the transmissive mode, is arranged adjacent
to the lower polarizer 230.

[0036] In FIG. 3, the upper substrate 150 includes a
passivation layer 160 on the surface facing the lower sub-
strate 110 and is formed within the reflective portion “C,”
thereby functioning as a dispersion film due to a plurality of
convex portions formed upon a surface thereof. A color filter
layer 170 is formed on the upper substrate 150 to cover the
passivation layer 160 and has different thicknesses formed
within the transmitting portion “B” and the reflective portion
“C.” Specifically, the color filter layer 170 in the transmitting
portion “B” has a thickness greater than a thickness in the
reflective portion “C.” Accordingly, although surrounding
ambient light passes twice through the color filter layer 170,
differences in color purity can be prevented. As previously
described, because the color purity is dependent upon the
thickness of the color filter layer 170, artificial light pro-
duced from the backlight device 250 passes just once
through the thicker part of the color filter layer 170 and
ambient light passes twice through the thinner part of the
color filter 170. Therefore, both the artificial light and the
ambient light travel the same distance through the color filter
170, thereby maintaining uniform color purity.

[0037] In the structure shown in FIG. 3, the thickness of
the color filter layer 170 in the transmitting portion “B” is
substantially twice as large as the thickness of the color filter
layer 170 in the reflective portion “C.” Furthermore, the
passivation layer 160 is about half as thick as the color filter
layer 170 in the transmitting portion “B.” A common elec-
trode 180 made of a transparent conductive material such as
ITO or IZO, for example, is disposed upon the color filter
layer 170.

[0038] In FIG. 3, in the case when the interposed liquid
crystal layer 190 has an optical retardation “d-An” of /4 (at

Mar. 28, 2002

%=550 nm), the liquid crystal layer 190 in the transmitting
portion “B” is twice as thick as the thickness of the liquid
crystal layer 190 in the reflective portion “C,” thereby
preventing a decrease of brightness in the transmissive
mode. Additionally, a first cell gap “d,” is defined in the
interval between the reflective electrode 140 and the com-
mon electrode 180, ie., a reflective portion “C,” and a
second cell gap “d,” is defined in the interval between the
transparent e¢lectrode 120 and the common electrode 180,
i.e., a transmitting portion “B.” As shown in FIG. 3, since
the insulation layer 130 is selectively formed to create a
difference between the cell gaps “d;” and “d,,” the thickness
of the liquid crystal layer 190, i.e., the cell gaps, is different.
Specifically, the second cell gap “d,” is twice as long as the
first cell gap “d5” (i.e., d,=2d;). Furthermore, the thickness
of both the insulation layer 130 and reflective electrode 140
is the same as that of the first cell gap “d;” of the liquid
crystal layer 190 in the reflective portion “C.” Additionally,
an upper quarter wave plate (QWP) 220 and an upper
polarizer 240 are successively formed on another surface of
the upper substrate 150 opposite to the surface adjacent to
the liquid crystal layer 190. The transmissive axis of the
upper polarizer 240 makes an angle of 90 degrees with that
of the lower polarizer 230.

[0039] FIG. 4 is an enlarged sectional view of a portion
“A” of FIG. 3. In FIG. 4, the passivation layer 160 has a
plurality of convex portions that function as a dispersion
film, such that the passivation layer 160 refracts the ambient
light. Accordingly, although the ambient light enters the
passivation layer 160 in one direction, the ambient light is
refracted and dispersed in other directions due to a difference
in refraction indices between the passivation layer 160 and
the color filter layer 170. As a result, a wide viewing angle
is obtained without forming an additional dispersion film
and thus, thereby achieving reduced manufacturing costs.

[0040] FIG. 5A to 5C are cross-sectional views showing
a manufacturing process of a passivation layer according to
the present invention.

[0041] In FIG. 5A, a transparent resin 161 having a
thermoplastic characteristic is deposited upon the substrate
150 and then, an exposure process is performed using a
photo mask 300. The photo mask 300 includes a plurality of
light-shielding patterns 310 formed in a portion correspond-
ing to the reflective electrode 140 (in FIG. 3).

[0042] 1InFIG. 5B, portions of the transparent resin 161 of
FIG. 5A that are exposed by light are subsequently removed
to form a plurality of transparent resin patterns 162 in a
position corresponding to the reflective electrode 140 of
FIG. 3. A positive photosensitive material may be used as
the transparent resin 161. Accordingly, the portions of the
positive photosensitive material absorb light energy in the
exposure process and are removed during a subsequent
developing process. Alternatively, a negative photosensitive
material may be used as the transparent resin 161.

[0043] 1In FIG. 5C, the upper substrate 150 that now has
a plurality of the transparent resin patterns 162 of FIG. 5B
is thermal-treated. During the thermal treatment, the trans-
parent resin patterns 162 melt to form the passivation layer
160 having a plurality of convex portions. Accordingly, as
shown in FIG. 3, since a portion of the color filter layer 170
has a thickness of about 2 to 3 micrometers in the transmit-
ting portion “B,” a corresponding portion of the passivation
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layer 160 in the reflective portion “C” has a thickness “D”
of about 1 to 2 micrometers in order to create a difference in
thickness of the color filter layer 170 between in the trans-
mitting portion “B” and in the reflective portion “C.” More-
over, with respect to FIG. 3, in the case where a width of a
unit pixel is about 100 micrometers, a width of a portion of
the reflective electrode 140 disposed adjacent to both sides
of the transmitting hole 141 is about 30 micrometers.
Therefore, since the passivation layer 160 has a direct
correspondence with the reflective electrode 140, a width
“E” of the passivation layer 160 is about 30 micrometers.

[0044] Additionally, with respect to the passivation layer
160 having the thickness “D” and width “E”, if one convex
portion of the passivation layer 160 has a width “F” greater
than about 20 micrometers, the corresponding curvature of
the convex portion is relatively small and a total number of
convex portions is decreased, thereby reducing the disper-
sion effect. Furthermore, the width “F” of one convex
portion should be more than about 4 micrometers to achieve
a uniform dispersion without a chromatic aberration in the
visible wavelength (about 400 to 800 nm) of light. Accord-
ingly, the width of the convex portion “F” ranges from about
4 to 20 micrometers.

[0045] Furthermore, to achieve a dispersion effect it is
preferred that there be a difference in refraction index
between the color filter 170 and the passivation layer 160. If
the passivation layer 160 and the color filter 170 do not have
the different refraction indexes, the dispersion does not
occur. Therefore, the difference in refraction index between
the passivation layer 160 and the color filter 170 should be
more than about 0.3.

[0046] In the configuration of FIGS. 5A to 5C, the pas-
sivation layer is formed by patterning and thermal-treating a
thermoplastic transparent resin. However, it is possible to
form the passivation layer 160 only using exposure and
developing processes.

[0047] FIG. 6A and 6B are cross-sectional views showing
a manufacturing process of another passivation layer accord-
ing to the present invention.

[0048] In FIG. 6A, a transparent resin 161 is deposited
upon the substrate 150. Subsequently, an exposure process is
performed using a photo mask 400 that is divided into first,
second and third portion. The first portion corresponds to the
transmitting portion “B” (in FIG. 3) of the transtlective LCD
device and transmits light. The second portion has a plurality
of light-shielding patterns 411 that mask the transparent
resin 161 from being exposed by the light during an expo-
sure process. The third portion has a plurality of light-
transmitting patterns 412 that transmit a portion of the light
during the exposure process. Furthermore, the second por-
tion and the third portion of the mask 400 correspond to the
reflective portion “C” (in FIG. 3) of the transflective LCD
device. In FIG. 6A, the light-transmitting patterns 412 can
be a plurality of slits or, alternatively include certain patterns
of molybdenum silicide (MoSi) in halftone, i.e., semitrans-
parent patterns. Therefore, the transparent resin 161 may
have photosensitive and thermoplastic characteristics. How-
ever, if the transparent resin 161 is not a photosensitive
substance, a photoresist is formed on the transparent resin
161 and then etched. Accordingly, an additional etch process
is required after the exposure and developing processes.

[0049] 1In FIG. 6B, after the developing process, a portion
of the transparent resin 161 corresponding to the transmit-
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ting portion “B” (in FIG. 3) is removed, and a portion of the
transparent resin 161 corresponding to the reflective portion
“C” (in FIG. 3) becomes the passivation layer 160 having a
plurality of convex portions. Therefore, in contrast with the
passivation layer of FIGS. 5A to 5C, the thermal treatment
is not required.

[0050] FIG. 7 is a cross-sectional view showing a passi-
vation layer and an upper substrate according to the present
invention.

[0051] In FIG. 7, a flat passivation layer that includes a
plurality of photo-polymeric materials 163, 164 and 165 is
formed on the upper substrate 150. The photo-polymeric
materials 163, 164 and 165 have variable refraction indices
according to an intensity of the irradiated light and are used
in forming volume holograms. Accordingly, since each
photo-polymeric material 163, 164 and 165 has a different
refraction index, light is dispersed much like a plurality of
convex portions.

[0052] 1In FIGS. 5C and 6B, the passivation layer 160
includes a plurality of convex portions. However, if the
passivation layer does not have a different refraction index
from the color filter, formation of an over-coating layer
disposed over the passivation layer is desired to create a
difference in refraction indices between the passivation layer
and the color filter.

[0053] FIGS. 8A to 8D are cross-sectional views showing
an upper substrate having an over-coating layer disposed on
another passivation layer according to the present invention.

[0054] 1In FIG. 8A, an inorganic material, for example
silicon nitride (SiNy), is deposited using a sputtering pro-
cess, for example, to form an over-coating layer 270 dis-
posed on the substrate 150 to cover the passivation layer
160. As shown, a portion of the over-coating layer 270
corresponding to the transmitting portion “B” (in FIG. 3)
has a planar surface, and another portion of the over-coating
layer 270 corresponding to the reflective portion “C” (in
FIG. 3) has a plurality of convex portions corresponding to
the convex portions of the passivation layer 160. By con-
trolling a thickness of the over-coating layer 270, a thickness
of the color filter layer 170 (in FIG. 3) that is formed on the
passivation layer can be adjusted. Meanwhile, the portion of
the over-coating layer 270 that corresponds to the transmit-
ting portion “B” (in FIG. 3) can be removed as shown in
FIG. 8B, to create a difference in thickness of a portion of
the color filter layer 170 (in FIG. 3) disposed between the
transmitting portion “B” and the reflective portion “C.”

[0055] In FIGS. 8C and 8D, the over-coating layer 270
can have a planar surface disposed over the passivation layer
160 when an organic material is used for forming the
over-coating layer 270. In FIG. 8D, a portion of the over-
coating layer 270 that corresponds to the transmitting por-
tion “B” (in FIG. 3) can be removed to create a difference
in thickness of a portion of the color filter layer 170 (in FIG.
3) disposed between the transmitting portion “B” and the
reflective portion “C.”

[0056] As described above, since the passivation layer has
a plurality of convex portions, the additional dispersion film
formed upon the upper substrate is not required. Further-
more, since incident light is dispersed by the passivation
layer, a wide viewing angle is obtained in the reflective
mode of the transflective LCD device and manufacturing
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costs are reduced. Even further, since the color filter and the
liquid crystal layer have respective portions with different
thicknesses disposed between the transmitting portion and
the reflective portion, the brightness increases in the reflec-
tive mode and uniform color purity is achieved regardless of
the transmissive mode or reflective mode.

[0057] Tt will be apparent to those skilled in the art that
various modification and variations can be made in the
capacitor and the manufacturing method thereof of the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention cover the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A transflective liquid crystal display (LCD) device,
comprising;

a first substrate;
a second substrate;

a liquid crystal layer disposed between the first substrate
and the second substrate;

a passivation layer having a plurality of convex portions
formed on a first surface portion of the second sub-
strate; and

a color filter layer formed on a second surface portion of

the second substrate and on the passivation layer.

2. The transflective liquid crystal display device accord-
ing to claim 1, wherein the color filter layer includes a first
portion having a first thickness and a second portion having
a second thickness different from the first thickness.

3. The transflective LCD device according to claim 2,
wherein the first portion and the second portion of the color
filter layer are aligned to the first surface portion and the
second surface portion of the second substrate, respectively.

4. The transflective LCD device according to claim 2,
wherein the second thickness of the second portion of the
color filter layer is greater than the first thickness of the first
portion of the color filter layer.

5. The transflective liquid crystal display device accord-
ing to claim 1, further comprising:

a first electrode disposed on the first substrate; and

a second electrode disposed on the color filter layer.

6. The transflective LCD device according to claim 1,
wherein the first electrode has reflective portions and trans-
missive portions.

7. The transflective LCD device according to claim 6,
wherein the reflective portions and the transmissive portions
of the first electrode are aligned to the first surface portions
and the second surface portions of the second substrate,
respectively.

8. The transflective LCD device according to claim 6,
wherein the reflective portions and transmissive portions of
the first electrode are reflective electrodes and transparent
electrodes, respectively.

9. The transflective LCD device according to claim 1,
wherein each convex portion has a thickness in a ranges
from about 1 to 2 micrometers.

10. The transflective LCD device according to claim 1,
wherein each convex portion has a width in a range from
about 4 to 20 micrometers.

11. The transflective LCD device according to claim 1,
wherein the passivation layer is formed of at least a trans-
parent resin material having thermoplastic characteristics.
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12. The transflective LCD device according to claim 1,
wherein the passivation layer is at least one of a negative
photo-sensitive material and a positive photo-sensitive
material.

13. The transflective LCD device according to claim 1,
further comprising: an over-coating layer formed between
the second substrate and the color filter layer to cover the
passivation layer.

14. The transflective LCD device according to claim 13,
wherein the over-coating layer is made of at least one of an
organic material and an inorganic material.

15. The transflective LCD device according to claim 14,
wherein the inorganic material is silicon nitride.

16. The transflective LCD device according to claim 13,
wherein the over-coating layer is formed only on the pas-
sivation layer.

17. The transflective LCD device according to claim 1,
wherein the passivation layer includes a plurality of photo-
polymeric materials.

18. The transflective LCD device according to claim 6,
wherein the liquid crystal layer has a first cell gap disposed
between the reflective portions of the first electrode and the
second electrode, and a second cell gap disposed between
the transmissive portions of the first electrode and the
second electrode.

19. The transflective LCD device according to claim 18,
wherein the second cell gap is larger than the first cell gap.

20. A method of forming a color filter substrate for use in
a transflective liquid crystal display (LCD) device, compris-
ing the steps of:

forming a passivation layer on a first portion of a sub-
strate, the passivation layer having different refraction
characteristic portions; and

forming a color filter layer on a second portion of the
substrate and the passivation layer.
21. The method according to claim 20, wherein the step
of forming the passivation layer includes:

depositing a transparent resin on the substrate, the trans-
parent resin having a thermoplastic characteristic;

exposing the transparent resin using a mask;

patterning the transparent resin so as to form a plurality of
transparent resin patterns; and

thermal-treating the transparent resin patterns to form a
plurality of convex portions.
22. The method according to claim 20, wherein the step
of forming the passivation layer includes:

depositing a transparent resin on the substrate;

exposing the transparent resin using a mask that has three
different portions, the first portion having a transparent
characteristic, the second portion having a light-shield-
ing characteristic, and the third portion having a semi-
transparent characteristic; and

developing and patterning the transparent resin to form a
plurality of convex portions.
23. The method according to claim 22, wherein the
transparent resin has a photosensitive characteristic.
24. The method according to claim 20, further comprising
the step of forming an over-coating layer between the
passivation layer and the color filter layer.
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