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A reflective liquid crystal display device and a fabricating
method thereof are disclosed in the present invention. The
liquid crystal display device includes first and second sub-
strates spaced apart from each other, a gate line and a data
line over an inner surface of the first substrate, the gate line
and the data line crossing each other and defining a sub-pixel
region, a thin film transistor connected to the gate line and
the data line, a first passivation layer on the thin film
transistor layer, the first passivation layer having a plurality
of first uneven patterns in the sub-pixel region, a second
passivation layer acting as a light-shielding layer on the first
passivation layer, the second passivation layer having a
plurality of second uneven patterns on the first uneven
patterns, and a reflective layer on the second passivation
layer, the reflective electrode having a plurality of third
uneven patterns on the second uneven patterns.
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REFLECTIVE LIQUID CRYSTAL DISPLAY
DEVICE AND FABRICATING METHOD THEREOF

[0001] This application claims the benefit of the Korean
Application No. P2002-081962 filed on Dec. 20, 2002,
which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a reflective liquid
crystal display device and a fabricating method thereof.
Although the present invention is suitable for a wide scope
of applications, it is particularly suitable for improving a
contrast ratio and an aperture ratio of the reflective liquid
crystal display device.

[0004] 2. Discussion of the Related Art

[0005] Flat panel display (FPD) devices processing and
displaying a mass of information have been a subject of
recent researches in the coming of the information age.
Among the FPD devices, liquid crystal display (LCD)
devices are developed as next generation display devices
because they are portable and have a low power consump-
tion. Presently, among the various types of LCD devices
commonly used, active matrix LCD (AM-LCD) devices in
which switching elements such as thin film transistors
(TFTs) are disposed in a matrix for each pixel region have
been developed because of their high resolution and supe-
riority in displaying moving images.

[0006] In general, LCD devices are classified into trans-
missive LCD devices using a backlight unit and reflective
LCD devices using an external light source. The transmis-
sive LCD devices use a backlight unit, which consumes
more than two thirds of the total power. On the other hand,
since the reflective LCD devices use an external light source
instead of a backlight unit, the power consumption is
reduced. Accordingly, the reflective LCD devices are
rescarched and developed due to their advantages over the
transmissive LCD devices.

[0007] FIGS. 1A and 1B are schematic plane views
showing an array substrate and a color filter substrate
according to the related art, respectively.

[0008] In FIG. 1A, a gate line 14 and a data line 28
crossing each other are disposed on a first substrate 10. A
thin film transistor (TFT) “T” is disposed at each intersec-
tion of the gate line 14 and the data line 28. A sub-pixel
region “P” is defined by the gate line 14 and the data line 28
and a reflective clectrode 38 connected to the TFT “T” is
formed in the sub-pixel region “P”. The reflective electrode
38 overlaps the adjacent gate line 14 and the adjacent data
line 28 to increase brightness. The reflective electrode 38 is
formed of an opaque material having a high reflectance to
reflect the incident light from the exterior. The reflective
electrode 38 is a pixel electrode functioning as a reflecting
plate. A region “L” of slant lines corresponds to a black
matrix (not shown) of a second substrate (not shown).

[0009] In FIG. 1B, a second substrate 50 also has the
sub-pixel region “P”. Ablack matrix 52 is formed at a border
region between the adjacent sub-pixel regions “P”. Red,
green, and blue color filters 544, 54b, and 54¢ are sequen-
tially disposed in each sub-pixel region “P”. The red, green,
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and blue color filters 54a, 54b, and S4¢ constitute a color
filter layer 54 and a common electrode (not shown) is
formed on the color filter layer 54. A region “M” surrounded
by dotted lines corresponds to the reflective electrode 38
(shown in FIG. 1A).

[0010] FIG. 2A is a schematic cross-sectional view of a
reflective liquid crystal display device having a mirror type
reflective electrode and a front scattering film according to
the related art, and FIG. 2B is a schematic cross-sectional
view of a reflective liquid crystal display device having an
uneven surface type reflective electrode according to the
related art. FIGS. 2A and 2B are taken along line II-IT of
FIGS. 1A and 1B, respectively.

[0011] In FIG. 2A, first and second substrates 10 and 50
face into and are spaced apart from each other. A thin film
transistor (TFT) “T” including a gate electrode 12, a semi-
conductor layer 22, and source and drain electrodes 24 and
26 is formed on the inner surface of the first substrate 10. A
passivation layer 36 including a drain contact hole 30 is
formed on the TFT “T” and the drain contact hole exposes
the drain electrode 26. A reflective electrode 38 connected to
the drain electrode 26 through the drain contact hole 30 is
formed on the passivation layer 36 in a sub-pixel region “P”.
A data line 28 is connected to the source electrode 24. To
show an overlapping structure of the reflective electrode 38
and the data line 28, a data line of the adjacent sub-pixel
region is also illustrated. The passivation layer 36 is formed
to be thick using an insulating material having a low
diclectric constant to reduce an electrical interference
between the data line 28 and the reflective electrode 38. The
reflective electrode 38 is formed of an opaque metallic
material having a high reflectance. Since the reflective
electrode 38 has a flat surface, the light is reflected as if the
reflective electrode 38 is a mirror. This phenomenon is
referred to as a mirror reflection.

[0012] Ablack matrix 52 is formed on the inner surface of
the second substrate 50 in a region corresponding to the TFT
“T” and the data line 28. A color filter layer 54 is formed on
the black matrix 52, and a common electrode 56 is formed
on the color filter layer 54. A liquid crystal layer 70 is
interposed between the reflective electrode 38 and the com-
mon electrode 56. A front scattering film 58 including a
plurality of scattering particles 39 is formed on the outer
surface of the second substrate 50. The front scattering film
58 scatters the light reflected from the reflective electrode 38
to increase a reflection efficiency. An LCD device having a
front scattering film provides a reflection efficiency higher
than an LCD device having a mirror type reflective elec-
trode. However, the LCD device having a front scattering
film has some disadvantages in that a material for the front
scattering film is expensive and it is difficult to adjust
reflectance. To resolve these problems, an LCD device
including a reflective electrode of an uneven shape without
a front scattering film has been suggested.

[0013] In FIG. 2B, descriptions for portions having the
same structures as the LCD device of FIG. 2A will be
omitted for simplicity. A passivation layer 96 having a drain
contact hole 90 and a first uneven pattern in a sub-pixel
region “P” is formed on a TFT “T”. The drain contact hole
exposes a drain electrode 86. A reflective electrode 98
connected to the drain electrode 86 through the drain contact
hole 90 is formed on the passivation layer 96. The reflective
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electrode 98 includes a second uneven pattern corresponding
to the first uneven pattern. Since the reflective electrode 98
is formed by depositing a metallic material on the passiva-
tion layer 96, the second uneven pattern is formed on the first
uneven pattern. A region “N” indicates the second uneven
pattern formed by using the first uneven pattern as a seed. As
compared to an LCD device including a front scattering film,
a material cost is reduced due to the omission of a front
scattering film, and a process efficiency is improved due to
an adjustment of reflectance by controlling the structure of
an uneven pattern in an LCD device having an uneven
surface type reflective electrode.

[0014] FIG. 3 is a schematic cross-sectional view showing
a path of an incident light in a liquid crystal display device
having an uneven surface type reflective electrode according
to the related art.

[0015] In FIG. 3, first and second substrates 110 and 130
face into and are spaced apart from each other. A liquid
crystal layer 120 is interposed between the first and second
substrates 110 and 130. An incident light “I.1” from the air
passes through the second substrate 130 and the liquid
crystal layer 120, and is reflected at a reflective electrode 112
having an uneven pattern. Then, the reflected light is emitted
through the second substrate 130 and is perceived by users.
For example, when the incident light “LL1” has an incident
angle a (alpha) of about 30° with respect to the normal
direction of the second substrate 130, a refracted light “I.2”
has a refraction angle f (beta) of about 20° with respect to
the normal line according to Snell’s Law. The refracted light
“L2” passes through a liquid crystal layer 120 and is
reflected by the reflective electrode 112. A slanting angle 6
(theta) due to the uneven pattern of the reflective electrode
112 may be within the range of about 60 to 100 so that
reflected light “I3” can be transmitted within a main view-
ing angle y (gamma). The slanting angle 0 (theta) due to the
uneven pattern can be adjusted during a fabricating process
of the reflective electrode 112 having the uneven pattern.

[0016] FIGS. 4A and 4B arc schematic cross-sectional
views showing the fabricating process of an uneven pattern
having a single layer structure according to the related art.

[0017] In FIG. 4A, organic material patterns 152 are
formed on a substrate 150 by depositing and patterning an
organic material. The organic material patterns are over-
lapped or spaced apart from each other. The organic material
is formed of a positive type photosensitive material and its
irradiated portion is eliminated by development. The organic
material patterns 152 have a rectangular shape due to
characteristics of the photolithographic process.

[0018] In FIG. 4B, the organic material patterns 152
(shown in FIG. 4A) are melted and cured by a heat-
treatment to become uneven patterns 153 having an effective
slanting angle 6 (theta). A straight sidewall of each organic
material pattern 152 (shown in FIG. 4A) becomes round by
using the spread of materials during the melting process and
the melted uneven patterns 154 become hard during the
curing process. The effective slanting angle 6 (theta) can be
controlled through the adjustment of a distance between the
organic material patterns 152 (shown in FIG. 4A) and the
area of an overlapped portion. However, the fabricating
process of the uneven patterns 154 becomes complicated
and provides a low reproducibility.
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[0019] FIGS. 5A to 5C are schematic cross-sectional
views showing the fabricating process of an uneven pattern
having a double layer structure according to the related art.

[0020] In FIG. SA, organic material patterns 162 spaced
apart from each other are formed on a substrate 160. The
organic material patterns 162 have a rectangular shape
through the same photolithographic process as that of the
organic material patterns 152 of FIG. 4A.

[0021] In FIG. 5B, the organic material patterns 162
(shown in FIG. 5A) are melted and cured by a heat-
treatment to become uneven patterns 164. The uneven
patterns 164 are used as seeds for the subsequent uneven
shape.

[0022] In FIG. 5C, an organic material layer 166 having
an uneven shape is formed on the uneven patterns 164 by
coating an organic material. An effective slanting angle 6
(theta) can be adjusted by a space between the adjacent
uneven patterns 164. Since each uneven pattern 164 has an
equal shape, a density of the uneven patterns 164 can be
controlled by the adjustment of the space along the main
viewing angle. Thus, the uneven surface of the organic
material layer 164 can be obtained by using an acrylic
organic material through two step processes to increase the
reflectance along the main viewing angle. In the first step
process, seeds of an uneven shape are randomly formed. In
the second step process, a resulting uneven pattern is
obtained by forming an organic material layer on the seeds
with various thicknesses.

[0023] Generally, the organic material layer 166 on the
uneven patterns 164 is formed of a transparent organic
material. In the reflective LCD device according to the
related art, metal lines such as a gate line and a data line are
exposed between the reflective electrodes. Since a voltage
(i.e., data signal) is not applied to a liquid crystal layer over
the metal lines, the reflected light from the metal lines
degrades a contrast ratio of the reflective LCD device. To
solve this problem, a black matrix is formed on the facing
substrate. However, an aperture ratio is reduced due to the
increase of a black matrix arca. Moreover, since the black
matrix is formed on the facing substrate, a contrast ratio is
reduced when a misalignment occurs during an attaching
process.

SUMMARY OF THE INVENTION

[0024] Accordingly, the present invention is directed to a
reflective liquid crystal display device and a fabricating
method thereof that substantially obviate one or more of
problems due to limitations and disadvantages of the related
art.

[0025] Another object of the present invention is to pro-
vide a reflective liquid crystal display device and a fabri-
cating method thereof that improve a contrast ratio and an
aperture ratio.

[0026] Another object of the present invention is to pro-
vide a reflective liquid crystal display device where a black
matrix is formed on a first substrate including a reflective
electrode and an additional black matrix on a second sub-
strate is omitted.

[0027] A further object of the present invention is to
provide a reflective liquid crystal display device where a first
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passivation layer on a second passivation layer having
unevenness is formed of an opaque material and light
reflected from metal lines is prevented without reducing an
aperture ratio.

[0028] Additional features and advantages of the inven-
tion will be set forth in the description which 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.

[0029] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
device includes first and second substrates spaced apart from
each other, a gate line and a data line over an inner surface
of the first substrate, the gate line and the data line crossing
each other and defining a sub-pixel region, a thin film
transistor connected to the gate line and the data line, a first
passivation layer on the thin film transistor layer, the first
passivation layer having a plurality of first uneven patterns
in the sub-pixel region, a second passivation layer acting as
a light-shielding layer on the first passivation layer, the
second passivation layer having a plurality of second uneven
patterns on the first uneven patterns, and a reflective layer on
the second passivation layer, the reflective electrode having
a plurality of third uneven patterns on the second uneven
patterns.

[0030] In another aspect of the present invention, a
method of fabricating a liquid crystal display device
includes forming a gate line and a data line crossing each
other over a first substrate, the gate line and the data line
defining a sub-pixel region, forming a thin film transistor
connected to the gate line and the data line, forming an
organic material layer on the thin film transistor layer,
forming a first passivation layer having a plurality of first
uneven patterns in the sub-pixel region, forming a second
passivation layer acting as a light-shielding layer on the first
passivation layer, wherein the second passivation layer has
a plurality of second uneven patterns on the first uneven
patterns of the first passivation layer, forming a reflective
layer on the second passivation layer, wherein the reflective
electrode has a plurality of third uneven patterns on the
second uneven patterns of the second passivation layer,
forming a common electrode on a second substrate, attach-
ing the first and second substrates to each other such that the
reflective layer faces into the common electrode, and form-
ing a liquid crystal layer between the reflective electrode and
the common electrode.

[0031] It 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

[0032] 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.
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[0033]

[0034] FIGS. 1A and 1B are schematic plane views
showing an array substrate and a color filter substrate
according to the related art, respectively;

[0035] FIG. 2A is a schematic cross-sectional view of a
reflective liquid crystal display device having a mirror type
reflective electrode and a front scattering film according to
the related art;

[0036] FIG. 2B is a schematic cross-sectional view of a
reflective liquid crystal display device having an uneven
surface type reflective electrode according to the related art,

[0037] FIG. 3 is aschematic cross-sectional view showing
a path of an incident light in a liquid crystal display device
having an uneven surface type reflective electrode according
to the related art;

[0038] FIGS. 4A and 4B arc schematic cross-sectional
views showing the fabricating process of an uneven pattern
having a single layer structure according to the related art;

[0039] FIGS. 5A to 5C are schematic cross-sectional
views showing the fabricating process of an uneven pattern
having a double layer structure according to the related art;

[0040] FIGS. 6A to 6C are schematic cross-sectional
views showing the fabricating process of an uneven pattern
according to a first embodiment of the present invention,

[0041] FIG. 7is a schematic cross-sectional view showing
a reflective liquid crystal display device according to the first
embodiment of the present invention,

[0042] FIG. 8 s a schematic cross-sectional view showing
a reflective liquid crystal display device according to a
second embodiment of the present invention; and

[0043] FIG. 9 is a flow chart showing the fabricating
method of a reflective liquid crystal display device accord-
ing to the first embodiment of the present invention.

In the drawings:

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0044] Reference will now be made in detail to the illus-
trated 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.

[0045] A liquid crystal display device according to the
present invention includes first and second substrates facing
into each other, and a liquid crystal layer interposed ther-
ebetween. A sub-pixel region is defined in the first and
second substrates as a minimum unit for displaying images.
A gate line and a data line crossing each other are formed
over the inner surface of the first substrate. A thin film
transistor including a gate electrode, a semiconductor layer,
and source and drain electrodes is connected to the gate line
and the data line in each sub-pixel region and a first
passivation layer covers the thin film transistor. The first
passivation layer has a plurality of uneven patterns in the
sub-pixel region. The plurality of uneven patterns are ran-
domly disposed, and a space between the adjacent uneven
patterns exposes a gate insulating layer.

[0046] A second passivation layer formed on the first
passivation layer is formed of a material having an optical
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density greater than 3, such as black resin. The second
passivation layer improves a reproducibility of a slanting
angle of the uneven pattern in the first passivation layer and
functions as a black matrix because the second passivation
layer is formed of a light-shielding material, such as black
resin screening light. The first and second passivation layers
have a drain contact hole exposing the drain electrode. A
reflective electrode connected to the drain electrode through
the drain contact hole can be formed on the second passi-
vation layer. Otherwise, an electrically floating reflective
plate can be formed on the second passivation layer in the
sub-pixel region and an interlayer insulating layer having a
drain contact hole through the first and second passivation
layer can be formed on the reflective plate. In the latter
structure, a pixel electrode of a transparent conductive
material connected to the drain electrode through the drain
contact hole can be formed on the interlayer insulating layer.

[0047] Since the second passivation layer of a light-
shielding material is formed over the first substrate, an
additional black matrix on the second substrate can be
omitted and an aperture ratio is improved. Moreover, since
the reflected light from the metal lines is effectively shielded
by the second passivation layer, the reduction of a contrast
ratio is prevented. Finally, since the light-shielding pattern
(i.e., the second passivation layer) is formed on the substrate
having the metal lines, a light leakage resulting from a
misalignment is effectively prevented.

[0048] FIGS. 6A to 6C are schematic cross-sectional
views showing the fabricating process of an uneven pattern
according to a first embodiment of the present invention.

[0049] In FIG. 6A, a first organic material layer 212 is
formed on a substrate 210 by coating a first organic material.
The first organic material is a photosensitive organic mate-
rial. For example, a positive type photosensitive organic
material that is eliminated when the light is irradiated can be
used as the first organic material.

[0050] In FIG. 6B, a first uneven pattern 214 is formed
through photolithographic, melting and curing processes of
the first organic material layer 212 (shown in FIG. 6A). The
photolithographic process includes exposure and develop-
ment. The first uneven pattern 214 has a round top portion.

[0051] In FIG. 6C, a second organic material layer 216 is
formed on the first uneven pattern 214 by coating a second
organic material. A thickness of the second organic material
layer 216 is determined such that the second organic mate-
rial layer 216 has a second uneven pattern along the first
uneven pattern 214. That is, the second organic material is
coated with a thickness such that the reproducibility of a
slanting angle of the first uneven pattern 214 increases. The
second organic material is a light-shielding material (i.e., an
opaque material). For example, a black resin is used as the
second organic material.

[0052] FIG.7is a schematic cross-sectional view showing
a reflective liquid crystal display device according to the first
embodiment of the present invention.

[0053] In FIG. 7, first and second substrates 310 and 350
face into each other and have a sub-pixel region “P”. Aliquid
crystal layer 370 is interposed between the first and second
substrates 310 and 350. A gate electrode 312 is formed on
the inner surface of the first substrate 310, and a gate
insulating layer 314 is formed on the gate electrode 312. A

Jun. 24, 2004

semiconductor layer 316 including an active layer 3164 and
an ohmic contact layer 316b is formed on the gate insulating
layer 314 over the gate electrode 312. Source and drain
electrodes 318 and 320 spaced apart from cach other are
formed on the semiconductor layer 316. A data line 322 is
connected to the source electrode 318, and a gate line (not
shown) is connected to the gate electrode 312. The gate
electrode 312, the semiconductor layer 316, and source and
drain electrodes 318 and 320 constitute a thin film transistor
(TFT) “T”. The active layer 316a exposed between the
source and drain electrodes 318 and 320 is defined as a
channel region “ch” where carriers such as electrons or holes
move.

[0054] A first passivation layer 324 is formed on the
source and drain electrodes 318 and 320. The first passiva-
tion layer 324 includes a plurality of first uneven patterns
326 in the sub-pixel region “P”. The plurality of the first
uneven patterns 326 are randomly disposed on the gate
insulating layer 314. The first passivation layer 324 covers
the TFT “T” to protect the channel region “ch” of the active
layer 316a and the data line 322 to prevent a parasitic
capacitance between the data line 322 and a subsequent
reflective electrode 330. A second passivation layer 328 of
a light-shielding material is formed on the first passivation
layer 324. The second passivation layer 328 has a plurality
of second uneven patterns 3284 on the plurality of the first
uneven patterns 326. The second passivation layer 328 has
a thickness such that the plurality of the second uneven
patterns 328a reproduce the plurality of the first uneven
patterns 326. The second passivation layer 328 has a drain
contact hole 322 exposing a portion of the drain electrode
320 through the first passivation layer 324. The first and
second passivation layers 324 and 328 are formed of an
organic material having a low dielectric constant. Especially,
the first passivation layer 324 is formed of a photosensitive
organic material and the second passivation layer 328 is
formed of a light-shielding material having an optical den-
sity greater than 3. For example, a black resin is used for the
second passivation layer 328.

[0055] A reflective layer 330 connected to the drain elec-
trode 320 through the drain contact hole 322 is formed on
the second passivation layer 328. The reflective layer 330
has a plurality of third uneven patterns 330a on the plurality
of the second uneven patterns 328a. The plurality of the first
uneven patterns 326 and the plurality of the second uneven
patterns 328a function as a seed for the plurality of the third
uneven patterns 330q. Since the reflective layer 330 overlaps
the data line 322 to improve the brightness and the aperture
ratio, the first and second passivation layers 324 and 328 are
formed of an organic material having a low dielectric
constant to prevent a parasitic capacitance between the
reflective layer 330 and the data line 322. A color filter layer
354 and a common electrode 356 are sequentially formed on
the inner surface of the second substrate 350.

[0056] Since the second passivation layer increasing the
reproducibility of a slanting angle is formed of the light-
shielding material, the second passivation layer 328 func-
tions as a black matrix. Accordingly, the reflection at the
metal lines, such as a gate line and a data line, and the
irradiation onto the TFT are effectively prevented. There-
fore, an additional black matrix on the second substrate is
not necessary and a high aperture ratio is obtained. More-
over, since the second passivation layer is formed on the first
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substrate having the metal layer, the reduction of a contrast
ratio due to a misalignment is also prevented.

[0057] Alternatively, the reflective layer may be electri-
cally floated and an interlayer insulating layer may be
formed on the reflective layer. Moreover, a transparent pixel
electrode on the interlayer insulating layer may be connected
to the drain electrode through the drain contact hole in the
first and second passivation layer and the interlayer insulat-
ing layer.

[0058] FIG. 8 is a schematic cross-sectional view showing
a reflective liquid crystal display device according to a
second embodiment of the present invention. Detailed
explanations for the similar structures to those of FIG. 7 will
be omitted for simplicity.

[0059] In FIG. 8, first and second substrates 410 and 450
face into each other and a liquid crystal layer 470 is
interposed therebetween. A thickness of the liquid crystal
layer 470 is defined as a cell gap “d”. A thin film transistor
(TET) “T” is formed on the inner surface of the first
substrate 410. A first passivation layer 420 having a plurality
of first uneven patterns 418 in a sub-pixel region “P” is
formed on the TFT “T”, and a second passivation layer 422
having a plurality of second uneven patterns 422« is formed
on the first passivation layer 420. The second passivation
layer 422 is formed of a light-shielding material. The first
and second passivation layers 420 and 422 include a drain
contact hole 416 exposing the drain electrode 414. A reflec-
tive layer 424 connected to the drain electrode 414 through
the drain contact hole 416 is formed on the ’second passi-
vation layer 422.

[0060] A planarization layer 426 is formed on the reflec-
tive layer 424. The planarization layer 426 improves the
uniformity of the cell gap “d”. Furthermore, when the
second passivation layer 422 is formed of a carbonic mate-
rial such as a black resin, the planarization layer 426
prevents the carbonic material from contaminating the liquid
crystal layer 470 under a structure that the second passiva-
tion layer 422 contacts the liquid crystal layer 470. When the
planarization layer 426 has a refractive index (about 1.5)
similar to that of the liquid crystal layer and an alignment
layer, the light emitted from the front of the uneven patterns
of the reflective layer does not experience a path change.
Accordingly, the planarization layer 426 does not affect the
reflectance along an effective viewing angle.

[0061] FIG. 9 is a flow chart showing the fabricating
method of a reflective liquid crystal display device accord-
ing to the first embodiment of the present invention.

[0062] In step ST1 of FIG. 9, after first and second
substrates are provided, a gate line and a data line crossing
each other are formed on the first substrate. A thin film
transistor (TFT) including a gate electrode, a semiconductor
layer, and source and drain electrodes is connected to the
gate line and the data line. A first organic material layer of
a first organic material is formed on the TFT. A sub-pixel
region is defined by the gate line and the data line. The first
organic material is photosensitive. For example, a positive
type photosensitive organic material can be used for the first
organic material layer. The positive type photosensitive
organic material can have a low dielectric constant.

[0063] In step ST 2 of FIG. 9, after the first organic
material layer is patterned through a photolithographic pro-
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cess, a first passivation layer having a plurality of first
uneven patterns in the sub-pixel region is obtained through
melting and curing processes of the patterned first organic
material layer. The first passivation layer covers the TFT to
protect the channel of the semiconductor layer and the data
line to prevent a parasitic capacitance between the data line
and the subsequent reflective layer.

[0064] Instep ST 3 of FIG. 9, a second passivation layer
is formed on the first passivation layer. Since the second
passivation layer has a plurality of second uneven patterns
along the plurality of the first uneven patterns, the second
passivation layer increases the reproducibility of a slanting
angle for the plurality of first uneven patterns, and since the
second passivation layer is formed of a light-shielding
material, the second passivation layer functions as a black
matrix. Accordingly, the second passivation layer may be
formed of a second organic material having an optical
density greater than 3. For example, a black resin may be
used for the second passivation layer. Moreover, the second
passivation layer covers the gate line, the data line, and the
TFT to prevent the reflection at metal lines. The first and
second passivation layers include a drain contact hole expos-
ing the drain electrode.

[0065] Instep ST 4 of FIG. 9, a reflective layer connected
to the drain electrode through the drain contact hole is
formed on the second passivation layer. The reflective layer
has a plurality of third uneven patterns according to the
plurality of the second uneven patterns on its top surface.
After forming the reflective layer, a planarization layer may
be formed on the reflective layer.

[0066] In step ST 5 of FIG. 9, a color filter layer and a
common electrode are sequentially formed on the second
substrate.

[0067] In step ST 6 of FIG. 9, the first and second
substrates are attached to each other such that the reflective
layer and the common electrode face into each other, and a
liquid crystal layer is formed therebetween.

[0068] In the reflective LCD device having first and sec-
ond passivation layers on a gate line, a data line, and a TFT,
since the second passivation layer is formed of a light-
shielding material, the reflection at metal lines, such as the
gate line and the data line, and the irradiation onto the TFT
are effectively prevented. Moreover, since the second pas-
sivation layer is formed on a substrate having the metal
lines, the reduction of a contrast ratio is also prevented.
Therefore, the reflective LCD device can obtain a high
aperture ratio, a high contrast ratio, and simplification of the
fabricating process for the color filter substrate.

[0069] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device and the fabricating method
thereof of the present invention without departing from the
spirit or scope of the inventions. Thus, it is intended that the
present invention, covers 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. Aliquid crystal display device, comprising:
first and second substrates spaced apart from each other;

a gate line and a data line over an inner surface of the first
substrate, the gate line and the data line crossing each
other and defining a sub-pixel region;
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a thin film transistor connected to the gate line and the
data line;

a first passivation layer on the thin film transistor layer,
the first passivation layer having a plurality of first
uneven patterns in the sub-pixel region,

a second passivation layer acting as a light-shielding layer
on the first passivation layer, the second passivation
layer having a plurality of second uneven patterns on
the first uneven patterns; and

a reflective layer on the second passivation layer, the
reflective electrode having a plurality of third uneven
patterns on the second uneven patterns.

2. The device according to claim 1, further comprising,

a common electrode on an inner surface of the second
substrate; and

a liquid crystal layer between the reflective electrode and
the common electrode.

3. The device according to claim 1, wherein the second
passivation layer has an optical density greater than 3.

4. The device according to claim 1, wherein the second
passivation layer is formed of a black resin.

5. The device according to claim 1, further comprising a
planarization layer on the reflective layer.

6. The device according to claim 1, wherein the first
passivation layer covers the thin film transistor and the data
line.

7. The device according to claim 1, wherein the second
passivation layer covers the gate line, the data line and the
thin film transistor.

8. The device according to claim 2, further comprising a
color filter layer between the seccond electrode and the
common electrode.

9. The device according to claim 1, wherein the thin film
transistor comprises a gate electrode, a semiconductor layer,
and source and drain electrodes.

10. The device according to claim 9, wherein the second
passivation layer has a drain contact hole exposing a portion
of the drain electrode through the first passivation layer.

11. The device according to claim 9, wherein the reflective
layer is connected to the drain electrode through the drain
contact hole.
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12. The device according to claim 9, further comprising
an interlayer insulating layer on the reflective layer and a
transparent electrode on the interlayer insulating layer,
wherein the reflective layer is electrically floated.

13. The device according to claim 12, wherein the inter-
layer insulating layer has a drain contact hole exposing a
portion of the drain electrode through the first and second
passivation layers, and the transparent electrode is con-
nected to the drain electrode through the drain contact hole.

14. A method of fabricating a liquid crystal display
device, comprising:

forming a gate line and a data line crossing each other
over a first substrate, the gate line and the data line
defining a sub-pixel region;

forming a thin film transistor connected to the gate line
and the data line;

forming an organic material layer on the thin film tran-
sistor layer;

forming a first passivation layer having a plurality of first
uneven patterns in the sub-pixel region;

forming a second passivation layer acting as a light-
shielding layer on the first passivation layer, wherein
the second passivation layer has a plurality of second
uneven patterns on the first uneven patterns of the first
passivation layer;

forming a reflective layer on the second passivation layer,
wherein the reflective electrode has a plurality of third
uneven patterns on the second uneven patterns of the
second passivation layer;

forming a common electrode on a second substrate;

attaching the first and second substrates to each other such
that the reflective layer faces into the common elec-
trode; and

forming a liquid crystal layer between the reflective
electrode and the common electrode.
15. The method according to claim 14, wherein the second
passivation layer has an optical density greater than 3.
16. The method according to claim 15, wherein the second
passivation layer is formed of a black resin.
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