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1
TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY PANEL

This application claims priority to Taiwan Patent Applica-
tion Serial Number 96135730, filed on Sep. 26, 2007, which
1s herein incorporated by reference.

RELATED APPLICATIONS
10

None

BACKGROUND OF THE INVENTION

1. Field of the Invention N

The present invention relates to a liquid crystal display
panel, and more particularly, to a transflective liquid crystal
display panel.

2. Description of the Prior Art

By having characteristics of lightness, less radiation, and
low power consumption, liquid crystal displays have gradu-
ally replaced conventional cathode ray tubes and become the
dominant product in the display market. Typically, a liquid
crystal display includes an array substrate, a color filter sub-
strate, and a liquid crystal layer filled between the array
substrate and the color filter substrate. The array substrate
includes a plurality of pixels arranged in the manner of a 5,
matrix, in which each of the pixels is defined by a plurality of
scan lines arranged horizontally and a plurality of data lines
arranged vertically. Thin film transistors are used as switch
elements for each pixel, and pixel electrodes are used to drive
liquid crystals to adjust brightness of the pixels. Blue, green, 35
and red color filters disposed on the color filter substrate are
utilized to generate lights of different colors, thereby produc-
ing high quality color images. Depending on their source of
lights, liquid crystal display panels are categorized into trans-
mitting liquid crystal display panels, reflective liquid crystal *°
display panels, and transflective liquid crystal display panels.

20

Referring to FIG. 1, FIG. 1 illustrates a schematic view of
a transflective liquid crystal display panel according to the
prior art. As shown in FIG. 1, the conventional transflective
liquid crystal display panel includes at least a pixel 12 and a
plurality of scan lines 20 and data lines 22 surrounding the
pixel 12. The pixel 12 also includes a transmitting region 14,
a capacitor region 16, and a transistor region 18, in which
capacitors and thin film transistors are disposed in the capaci-
tor region 16 and the transistor region 18 respectively.

50

It should be noted as the specification (such as contrast,
viewing angle, response time, and NTSC values) of liquid
crystal display advances, numerous metal structures are fab-
ricated into the transistor and capacitor region of the display.
This design not only raises the complexity of the display
panel but also reduces its aperture ratio and results in lowered
transmitting rate. Due to the nature of having both transmit-
ting and reflecting mode, the reduction of the pixel area of a
transflective liquid crystal display becomes much more diffi-
cult as the resolution of the display increases. This increases
the proportion of non-transparent structures in the pixel
region and affects the optical performance of the display
panel significantly. If the aperture ratio of the display panel is
increased by reducing the number of storage capacitors, prob-
lem such as electrical instability will result. Consequently,

2

how to effectively increase the aperture ratio of a liquid crys-
tal display pane has become an important task.

SUMMARY OF THE INVENTION

It is an objective of the present invention to provide a liquid
crystal display panel for solving the aforementioned prob-
lems.

A liquid crystal display panel is disclosed. The liquid crys-
tal display panel includes: an array substrate having a trans-
mitting region and a reflecting region; and a storage capacitor
disposed on the reflecting region of the array substrate, com-
prising: a common electrode disposed on the array substrate,
a first dielectric layer disposed on the common electrode, a
metal electrode disposed on the first dielectric layer, a second
dielectric layer disposed on the metal electrode, and a first
transparent conducting layer disposed on the second dielec-
tric layer and electrically connected to the common electrode;
a third dielectric layer disposed on the first transparent con-
ducting layer; and a reflective conducting layer disposed on
the third dielectric layer and electrically connected to the
metal electrode.

A pixel structure for liquid crystal display is also disclosed.
The pixel structure is fabricated on a substrate having a trans-
mitting region and a reflecting region, in which the pixel
structure comprises: a thin film transistor disposed on the
reflecting region of the substrate; a stacked capacitor disposed
on the reflecting region of the substrate, comprising: a first
conductive layer, disposed on the reflecting region of the
substrate; a first dielectric layer disposed on the first conduc-
tive layer; a second conductive layer disposed on the first
dielectric layer and electrically connected to the thin film
transistor; a second dielectric layer disposed on the second
conductive layer; a third conductive layer disposed on the
second dielectric layer and electrically connected to the first
conductive layer; a third dielectric layer disposed on the third
conductive layer; a reflective electrode disposed on the third
dielectric layer on the reflecting region of the substrate and
electrically connected to the second conductive layer; and a
pixel electrode disposed on the transmitting region of the
substrate and electrically connected to the thin film transistor.

The present invention uses the reflective electrode and the
transparent conducting layer of the display panel to form a
stacked capacitor that is connected in parallel. This design
reduces the utilization of metal structures found in typical
transflective display panels and thus increases the aperture
ratio and transmitting rate of the display panel significantly.
The present invention also fabricates a storage capacitor hav-
ing a plurality of layers to maintain a sufficient level of capac-
ity, and at the same time, uses the aforementioned dielectric
material to optimize the stability and electrical performance
of the display panel.

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

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a schematic view of a transflective liquid
crystal display panel according to the prior art.

FIG. 2 illustrates a perspective view of utilizing an amor-
phous silicon process to fabricate a transflective liquid crystal
display panel according a first embodiment of the present
invention.
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FIG. 3 illustrates a cross-sectional view of FIG. 2 along the
sectional line AA'.

FIG. 4 illustrates a cross-sectional view of using an amor-
phous silicon process to fabricate a transflective liquid crystal
display panel according to a second embodiment of the
present invention.

FIG. 5 illustrates a perspective view of utilizing a low
temperature polysilicon process to fabricate a transflective
liquid crystal display panel according to a third embodiment
of the present invention.

FIG. 6 illustrates a cross-sectional view of FIG. 5 along the
sectional line BB'.

FIG. 7 illustrates a cross-sectional view of using a low
temperature polysilicon process to fabricate a transflective
liquid crystal display panel according to a fourth embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
First Embodiment

Referring to FIGS. 2-3, FIG. 2 illustrates a perspective
view of utilizing an amorphous silicon process to fabricate a
transflective liquid crystal display panel according a first
embodiment of the present invention, and FI1G. 3 illustrates a
cross-sectional view of FI1G. 2 along the sectional line AA".
The transflective liquid crystal display panel 30 includes a top
substrate 32, a bottom substrate 34 (such as an array substrate
34) disposed opposite to the top substrate 32, a plurality of
wires disposed on the array substrate 34, a color filter 40
disposed between the top substrate 32 and the array substrate
34, a liquid crystal layer 42 disposed between the top sub-
strate 32 and the array substrate 34, and at least one pixel 44
electrically connected to the wires. The wires preferably
includes a plurality of scan lines 36 and data lines 38, and the
color filter 40 can be disposed on the top substrate 32 to form
acolor filter substrate, or disposed on the array substrate 34 to
form a color filter on array (COA) substrate, which are all
within the scope of the present invention.

Preferably, the pixel 44 has a transmitting region 46 and a
reflecting region 48. The pixel 44 also includes a thin film
transistor 50 (such as a bottom gate thin film transistor), a
conductive layer 52 disposed on the reflecting region 48 of the
array substrate 34, a diclectric layer 54 disposed on the con-
ductive layer 52, a conductive layer 56 disposed on the dielec-
tric layer 54 over the conductive layer 52, a dielectric layer 58
disposed on the conductive layer 56 and the dielectric layer
54, a conductive layer 60 disposed on the dielectric layer 58
and electrically connected to the conductive layer 52, a
dielectric layer 64 disposed on the conductive layer 60, a
reflective electrode 66 disposed on the dielectric layer 64 of
the reflecting region 48 and a pixel electrode 68 disposed on
the transmitting region 46 and electrically connected to the
thin film transistor 50. The reflective electrode 66 is electri-
cally connected to the conductive layer 56, which is further
connected to the thin film transistor 50 to drive the liquid
crystal molecules within the liquid crystal layer 42. Prefer-
ably. the pixel electrode 68 is electrically connected to the
reflective electrode 66 to be further connected to the thin film
transistor 50.

The conductive layer 52, the dielectric layer 54, and the
conductive layer 56 can be used to form a storage capacitor,
and the conductive layer 60, the dielectric layer 64, and the
reflective electrode 66 can be used to form another storage
capacitor. In other words, according to the preferred embodi-
ment of the present invention, the conductive layer 52, the
dielectric layer 54, the conductive layer 56, the dielectric
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layer 58, the conductive layer 60, the dielectric layer 64, and
the reflective electrode 66 can be used to form a stacked
capacitor connected in a parallel manner. Additionally, the
conductive layer 60 is electrically connected to the conduc-
tive layer 52 through a via hole or a conductive plug 62, which
is further connected to a common voltage source (not shown)
of a common electrode. The reflective electrode 66 is electri-
cally connected to the conductive layer 56 through another
conductive plug 70. The conductive layers 52 and 60 electri-
cally connected to the common electrode (not shown) have a
first potential, whereas the conductive layer 56 and the reflec-
tive electrode 66 electrically connected to the thin film tran-
sistor 50 have a second potential.

According to an embodiment of the present invention, the
dielectriclayers 54, 58, 64 can be composed of oxides, silicon
oxides, silicon nitrides, silicon oxynitrides, organic materials,
inorganic materials, or combination thereof, and the conduc-
tive layer 60, the conductive plug 62, and the pixel electrode
68 can be composed of transparent conducting material such
as indium tin oxide (ITO) or indium zinc oxide (IZ0).

It should be noted that the present invention specifically
uses the reflective electrode and the transparent conducting
layer to form a stacked capacitor that is connected in parallel.
This design reduces the utilization of metal structures found
in typical transflective display panels and increases the aper-
ture ratio and transmitting rate of the display panel signifi-
cantly. The present invention also fabricates a storage capaci-
tor having a plurality of layers to maintain a sufficient level of
capacity and at the same time, uses the aforementioned
dielectric material to optimize the stability and electrical per-
formance of the display panel.

Second Embodiment

Referring to FIG. 4, FIG. 4 illustrates a cross-sectional
view of using an amorphous silicon process to fabricate a
transflective liquid crystal display panel according to a sec-
ond embodiment of the present invention. As shown in FIG. 4,
the transflective liquid crystal display panel 80 includes a top
substrate 82, a bottom substrate 84 (such as an array substrate
84) disposed opposite to the top substrate 82, a color filter 86
disposed between the top substrate 82 and the array substrate
84, and a liquid crystal layer 88 disposed between the top
substrate 82 and the array substrate 84.

The transflective liquid crystal display panel 80 also
includes a conductive layer 92 disposed on the array substrate
84, a dielectric layer 94 disposed on the conductive layer 92,
a conductive layer 96 disposed on the dielectric layer 94 over
the conductive layer 92 and electrically connected to a thin
film transistor (not shown), a dielectric layer 98 disposed on
the conductive layer 96 and the dielectric layer 94, a conduc-
tive layer 100 disposed on the dielectric layer 98 and electri-
cally connected to the conductive layer 92, a dielectric layer
102 disposed on the conductive layer 100, a reflective elec-
trode 104 disposed on the dielectric layer 102 and electrically
connected to the conductive layer 96, and a pixel electrode
106 disposed on the dielectric layer 98 of the transmitting
region and electrically connected to the thin film transistor.

In this embodiment, the conductive layer 92, the dielectric
layer 94, and the conductive layer 96 can be used to form a
storage capacitor, the conductive layer 96, the dielectric layer
98, and the conductive layer 100 can be used to form a storage
capacitor, and the conductive layer 100, the dielectric layer
102, and the reflective electrode 104 can be used to form a
storage electrode. In other words, the conductive layer 92, the
dielectric layer 94, the conductive layer 96, the dielectric
layer 98, the conductive layer 100, the dielectric layer 102,
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and the reflective electrode 104 can be used to form a stacked
capacitor, in which the stacked capacitor is connected in a
parallel manner. Additionally, the conductive layer 100 is
electrically connected to the conductive layer 92 through a
conductive plug 108, which is further connected to a common
voltage source (not shown). The reflective electrode 104 is
electrically connected to the conductive layer 96 through
another conductive plug 110.

Similar to the first embodiment of the present invention, the
dielectric layers 94, 98, 102 can be composed of oxides,
silicon oxides, silicon nitrides, silicon oxynitrides, organic
materials, inorganic materials, or combination thereof, and
the conductive layer 100, the conductive plug 108, and the
pixel electrode 106 can be composed of transparent conduct-
ing material such as indium tin oxide (ITO) or indium zinc
oxide (IZ0).

Third Embodiment

Referring to FIGS. 5-6, FIG. 5 illustrates a perspective
view of utilizing a low temperature polysilicon process to
fabricate a transflective liquid crystal display panel 120
according to a third embodiment of the present invention, and
FIG. 6 illustrates a cross-sectional view of FIG. 5 along the
sectional line BB'. The transflective liquid crystal display
panel 120 includes a top substrate 122, a bottom substrate 124
(such as an array substrate 124) disposed opposite to the top
substrate 122, a plurality of wires disposed on the array sub-
strate 124, a color filter 130 disposed between the top sub-
strate 122 an the array substrate 124, a liquid crystal layer 132
disposed between the top substrate 122 and the array sub-
strate 124, and at least one pixel 134 electrically connected to
the wires. The wires preferably includes a plurality of scan
lines 126 and data lines 128, and the color filter 130 can be
disposed on the top substrate 122 to form a color filter sub-
strate, or disposed on the array substrate 124 to form a color
filter on array (COA) substrate, which are all within the scope
of the present invention.

The pixel 134 includes a transmitting region 136 and a
reflecting region 138. The pixel 134 also includes a thin film
transistor 140 (such as a top gate thin film transistor) fabri-
cated by a low temperature polysilicon process, a semicon-
ductor layer 166 electrically connected to the thin film tran-
sistor 140 and disposed on the array substrate 124 of the
reflecting region 138, a dielectric layer 168 disposed on the
semiconductor layer 166 and the array substrate 124, a con-
ductive layer 142 disposed on the dielectric layer 168 of the
reflecting region 138, a dielectric layer 144 disposed on the
conductive layer 142 and the dielectric layer 168, a conduc-
tive layer 146 disposed on the dielectric layer 144 over the
conductive layer 142 and electrically connected to the thin
film transistor 140, a dielectric layer 148 disposed on the
conductive layer 146 and the dielectric layer 144, a conduc-
tive layer 150 disposed on the dielectric layer 148 of the
reflecting region 138 and electrically connected to the con-
ductive layer 142, a dielectric layer 154 disposed on the
conductive layer 150, a reflective electrode 156 disposed on
the dielectric layer 154 and electrically connected to the con-
ductive layer 146, and a pixel electrode 158 disposed on the
transmitting region 136 and electrically connected to the thin
film transistor 140.

By utilizing a low temperature polysilicon process to fab-
ricate a display panel, this embodiment would need to form an
additional semiconductor layer 166 and dielectric layer 168
onthe array substrate. Typically, the semiconductor layer 166
is formed corresponding to the polysilicon layer of the low
temperature polysilicon thin film transistor 140 disposed on
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the transistor region, and the dielectric layer 168 is formed
corresponding to the gate dielectric layer (not shown) of the
thin film transistor 140.

Preferably, the semiconductor layer 166, the dielectric
layer 168, and the conductive layer 142 can be used to form a
storage capacitor, the conductive layer 142, the dielectric
layer 144, and the conductive layer 146 can be used to form a
storage capacitor, the conductive layer 146, the dielectric
layer 148, and the conductive layer 150 can be used to form a
storage capacitor, and the conductive layer 150, the dielectric
layer 154, and the reflective electrode 156 can be used to form
another storage capacitor. In other words, the semiconductor
layer 166, the dielectric layer 168, the conductive layer 142,
the dielectric layer 144, the conductive layer 146, the dielec-
tric layer 148, the conductive layer 150, the dielectric layer
154, and the reflective electrode 156 can be used to form a
stacked capacitor connected in a parallel manner. Addition-
ally, the conductive layer 146 is electrically connected to the
semiconductor layer 166 through a conductive plug 170, the
conductive layer 150 is electrically connected to the conduc-
tive layer 142 through a conductive plug 162, and the reflec-
tive electrode 156 is electrically connected to the conductive
layer 146 through another conductive plug 164. The conduc-
tive layers 142 and 150 electrically connected to a common
electrode (not shown) have a first potential, whereas the con-
ductive layer 146 and the reflective electrode 156 electrically
connected to the thin film transistor 140 have a second poten-
tial.

According to an embodiment of the present invention, the
dielectric layers 144, 148, 154, 168 can be composed of
oxides, silicon oxides, silicon nitrides, silicon oxynitrides,
organic materials, inorganic materials, or combination
thereof, and the conductive layer 150, the conductive plug
162, and the pixel electrode 158 can be composed of trans-
parent conducting material such as indium tin oxide (ITO) or
indium zinc oxide (1Z0).

Fourth Embodiment

Referring to FIG. 7, FIG. 7 illustrates a cross-sectional
view of using a low temperature polysilicon process to fab-
ricate a transflective liquid crystal display panel according to
a fourth embodiment of the present invention. As shown in
FIG. 7, the transflective liquid crystal display panel 180
includes a top substrate 182, a bottom substrate 184 (such as
an array substrate 184) disposed opposite to the top substrate
182, a color filter 186 disposed between the top substrate 182
and the array substrate 184, and a liquid crystal layer 188
disposed between the top substrate 182 and the array sub-
strate 184.

The transflective liquid crystal display panel 180 also
includes a semiconductor layer 216 disposed on the array
substrate 184, a dielectric layer 218 disposed on the semicon-
ductor layer 216 and the array substrate 184, a conductive
layer 192 disposed on the dielectric layer 218, a dielectric
layer 194 disposed on the conductive layer 192 and the dielec-
tric layer 218, a conductive layer 196 disposed on the dielec-
tric layer 194 over the conductive layer 192 and electrically
connected to a thin film transistor (not shown), a dielectric
layer 198 disposed on the conductive layer 196 and the dielec-
tric layer 194, a conductive layer 200 disposed on the dielec-
tric layer 198 and electrically connected to the conductive
layer 192, a dielectric layer 202 disposed on the conductive
layer 200, a reflective electrode 204 disposed on the dielectric
layer 202 and electrically connected to the conductive layer
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196, and a pixel electrode 206 disposed on the dielectric layer
198 of the transmitting region and electrically connected to
the thin film transistor.

Similar to the third embodiment of the present invention,
by using a low temperature polysilicon process to fabricate a
display panel, the present embodiment would have an addi-
tional semiconductor layer 216 and dielectric layer 218 dis-
posed on the array substrate 184. Moreover, the semiconduc-
tor layer 216 is formed corresponding to the polysilicon layer
of the low temperature polysilicon thin film transistor 140
disposed on the transistor region, and the dielectric layer 218
is formed corresponding to the gate dielectric layer (not
shown) of the thin film transistor.

Preferably, the semiconductor layer 216, the dielectric
layer 218, and the conductive layer 192 can be used to form a
storage capacitor, the conductive layer 192, the dielectric
layer 194, and the conductive layer 196 can be used to form a
storage capacitor, the conductive layer 196, the dielectric
layer 198, and the conductive layer 200 can be used to form a
storage capacitor, and the conductive layer 200, the dielectric
layer 202, and the reflective electrode 204 can be used to form
another storage capacitor. In other words, the semiconductor
layer 216, the dielectric layer 218, the conductive layer 192,
the dielectric layer 194, the conductive layer 196, the dielec-
tric layer 198, the conductive layer 200, the dielectric layer
202, and the reflective electrode 204 can be utilized to form a
stacked capacitor. Additionally, the conductive layer 196 is
electrically connected to the semiconductor layer 216
through a conductive plug 212, the conductive layer 200 is
electrically connected to the conductive layer 192 through a
conductive plug 208, and the reflective electrode 204 is elec-
trically connected to the conductive layer 196 through
another conductive plug 210.

Overall, the present invention uses the reflective electrode
and the transparent conducting layer of the display panel to
form a stacked capacitor that is connected in parallel. This
design reduces the utilization of metal structures found in
typical transflective display panels and thus increases the
aperture ratio and transmitting rate of the display panel sig-
nificantly. The present invention also fabricates a storage
capacitor having a plurality of layers to maintain a sufficient
level of capacity, and at the same time, the present invention
uses the aforementioned dielectric material to optimize the
stability and electrical performance of the display panel.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made without departing from the principles and spirit of
the present invention, the scope of which is defined in the
appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display panel, comprising:

an array substrate having a transmitting region and a
reflecting region;

a storage capacitor disposed on the reflecting region of the
array substrate, comprising:

a common electrode disposed on the array substrate;

a first dielectric layer disposed on the common elec-
trode;

a metal electrode disposed on the first dielectric layer;

a second dielectric layer disposed on the metal elec-
trode;

a first transparent conducting layer disposed on the sec-
ond dielectric layer and electrically connected to the
common electrode;

a third dielectric layer disposed on the first transparent
conducting layer; and
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a reflective conducting layer disposed on the third dielec-
tric layer and electrically connected to the metal elec-
trode.

2. The liquid crystal display panel of claim 1, wherein the
metal electrode is electrically connected to a thin film tran-
sistor.

3. The liquid crystal display panel of claim 1, wherein a
material of the first dielectric layer, the second dielectric
layer, and the third dielectric layer comprises oxides, silicon
oxides, silicon nitrides, silicon oxynitrides, or a combination
thereof.

4. The liquid crystal display panel of claim 1, wherein a
material of the first dielectric layer, the second dielectric
layer, and the third dielectric layer comprises organic mate-
rial, inorganic material, or a combination thereof.

5. The liquid crystal display panel of claim 1, wherein the
first transparent conducting layer comprises an indium tin
oxide layer or an indium zinc oxide layer.

6. The liquid crystal display panel of claim 1, further com-
prising a second transparent conducting layer disposed on the
transmitting region of the array substrate.

7. The liquid crystal display panel of claim 6, wherein the
second transparent conducting layer comprises an indium tin
oxide layer or an indium zinc oxide layer.

8. The liquid crystal display panel of claim 6, wherein the
second transparent conducting layer is a pixel electrode.

9. The liquid crystal display panel of claim 6, wherein the
second transparent conducting layer is connected to the
reflective conducting layer.

10. A pixel structure for liquid crystal display, wherein the
pixel structure is fabricated on a substrate having a transmit-
ting region and a reflecting region, the pixel structure com-
prising:

athin film transistor disposed on the reflecting region of the
substrate;

a stacked capacitor disposed on the reflecting region of the
substrate, comprising:

a first conductive layer, disposed on the reflecting region
of the substrate;

a first dielectric layer disposed on the first conductive
layer;

asecond conductive layer disposed on the first dielectric
layer and electrically connected to the thin film tran-
sistor;

a second dielectric layer disposed on the second conduc-
tive layer;

a third conductive layer disposed on the second dielec-
tric layer and electrically connected to the first con-
ductive layer; and

a third dielectric layer disposed on the third conductive
layer;

a reflective electrode disposed on the third dielectric layer
on the reflecting region of the substrate, and electrically
connected to the second conductive layer; and

a pixel electrode disposed on the transmitting region of the
substrate and electrically connected to the thin film tran-
sistor.

11. The pixel structure of claim 10, wherein a material of
the first dielectric layer, the second dielectric layer, and the
third dielectric layer comprises oxides, silicon oxides, silicon
nitrides, silicon oxynitrides, or a combination thereof.

12. The pixel structure of claim 10, wherein a material of
the first dielectric layer, the second dielectric layer, and the
third dielectric layer comprise organic material, inorganic
material, or a combination thereof.
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13. The pixel structure of claim 10, wherein the third con-
ductive layer comprises an indium tin oxide layer or an
indium zinc oxide layer.

14. The pixel structure of claim 10, wherein the pixel
electrode comprises an indium tin oxide layer or an indium
zinc oxide layer.

15. A liquid crystal display array substrate, comprising:

a substrate having a plurality of pixel structures thereon,
each of the pixel structures comprises a transmitting
region and a reflecting region, each pixel structure com-
prising:

athin film transistor disposed on the reflecting region of the
substrate;

a stacked capacitor disposed on the reflecting region of the
substrate, comprising:

a first conductive layer disposed on the reflecting region
of the substrate;

a first dielectric layer disposed on the first conductive
layer;

asecond conductive layer disposed on the first dielectric
layer and electrically connected to the thin film tran-
sistor;

asecond dielectric layer disposed on the second conduc-
tive layer;

a third conductive layer disposed on the second dielec-
tric layer and electrically connected to the first con-
ductive layer; and

a third dielectric layer disposed on the third conductive
layer;
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a reflective electrode disposed on the third dielectric layer
on the reflecting region of the substrate, and electrically
connected to the second conductive layer; and

a pixel electrode disposed on the transmitting region of the
substrate and electrically connected to the thin film tran-
sistor.

16. The liquid crystal display array substrate of claim 15,
wherein a material of the first dielectric layer, the second
dielectric layer, and the third dielectric layer comprises
oxides, silicon oxides, silicon nitrides, silicon oxynitrides, or
a combination thereof.

17. The liquid crystal display array substrate of claim 15,
wherein a material of the first dielectric layer, the second
dielectric layer, and the third dielectric layer comprises
organic material, inorganic material, or a combination
thereof.

18. The liquid crystal display array substrate of claim 15,
wherein the third conductive layer comprises an indium tin
oxide layer or an indium zinc oxide layer.

19. The liquid crystal display array substrate of claim 15,
wherein the pixel electrode comprises an indium tin oxide
layer or an indium zinc oxide layer.

20. The liquid crystal display array substrate of claim 15,
wherein the thin film transistor comprises a gate dielectric
layer, wherein the gate dielectric layer is disposed on the same
level as the first dielectric layer.

21. The liquid crystal display array substrate of claim 15
further comprising a semiconductor layer and another dielec-
tric layer disposed between the first conductive layer and the
substrate.
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