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PIXEL STRUCTURE OF A THIN FILM
TRANSISTOR LIQUID CRYSTAL DISPLAY
AND FABRICATING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This is a divisional application of and claims the
priority benefit of patent application Ser. No. 11/180,090,
filed on Jul. 11, 2005, which claims the priority benefit of
Taiwan application serial no. 93124164, filed on Aug. 12,
2004. The entirety of each of the above-mentioned patent
applications is incorporated herein by relerence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Tnvention

[0003] The present invention relates to a pixel structure of a
thin film transistor liquid crystal display and a fabricating
method thereof. More particularly, the present invention
relates to a pixel structure of a thin film transistor liquid
crystal display fabricated in four mask processes.

[0004] 2. Description of the Related Art

[0005] A thin film transistor liquid crystal display mainly
comprises a thin film transistor array substrate, a color filter
array substratc and a liquid crystal layer sandwiched between
the two substrates. The thin film transistor array substrate has
a plurality of pixel structures, and each pixel structure com-
prises a thin film transistor and a pixel electrode.

[0006] The pixel structure of most of the thin film transistor
liquid crystal display is fabricated in five mask processes. The
first mask process is used to pattern a first metallic layer so as
to form a scanning line and a gate electrode of the thin film
transistor. The second mask process is used to define a chan-
nel layer and an ohmic contact layer ol the thin [ilm transistor.
The third mask process is used to pattern a second metallic
layer to form a data line and a pair of source/drain electrodes
of the thin film transistor. The fourth mask process is used to
pattern a passivation layer and the fifth mask process is used
to pattern a transparent conductive layer to form a pixel elec-
trode.

[0007] However, as the size of thin film transistor liquid
crystal display panel continues to increase, several problems
such as a drop in the yield and throughput have to be over-
come. Therefore, if the number of mask processcs for forming
the thin film transistor is reduced, that means the number of
exposure process in fabricating the thin film transistor is
reduced, the manufacturing time and cost can be reduced.
[0008] At present, methods of fabricating thin film transis-
tor liquid crystal display using four mask processes have been
developed. However, these methods often utilize a halftone
pattern design on a photo-mask to achieve the reduction of
one mask process. However, using the halftone pattern on a
photo-mask to [orm the display also exists some problems.
Forexample, itis more difficult to design the pattern layout on
the photo-mask and the photoresist selectivity should be con-
sidered seriously. Furthermore, using the photo-mask having
a halftone pattern thereon to perform an exposure process
usually causes the patterned photoresist to have non-uniform
patterns.

SUMMARY OF THE INVENTION

[0009] Accordingly, at least one objective of the present
invention is to provide a method of fabricating a pixel struc-
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ture of a thin film transistor liquid crystal display with four
mask processes in which no halftone technique is used in
photo-masks.

[0010] At least a second objective of the present invention
is to provide a pixel structure of a thin film transistor liquid
crystal display that can be fabricated with four mask pro-
cesses.

[0011] To achieve these and other advantages and in accor-
dance with the purposc of the invention, as embodicd and
broadly described herein, the invention provides a method of
fabricating a pixel structure of a thin film transistor liquid
crystal display. A transparent conductive layer and a first
metallic layer are sequentially formed over a substrate. A first
mask process is performed to pattern the first metallic layer
and the transparent conductive layer so as to [orm a gate
pattern and a pixel electrode pattern. A gate insulating layer
and a semiconductor layer are sequentially formed over the
substrate to cover the gate pattern and the pixel electrode
pattern. A second mask process is performed to remove the
first metallic layer in the pixel electrode pattern but the gate
insulating layer and the semiconductor layer over the gate
pattern are remained. Thereafter, a second metallic layer is
formed over the substrate. A third mask process is performed
to pattern the second metallic layer so as to form a source
pattern and a drain pattern over the remained semiconductor
layer. After that, a passivation layer is formed over the sub-
strate. A fourth mask process is performed to pattern the
passivation layer so that the transparent conductive layer in
the pixel elecirode pattern is exposed.

[0012] The present invention also provides a pixel structure
of a thin film transistor liquid crystal display comprising a
thin film transistor, a pixel electrode pattern and a passivation
layer. The thin film transistor is disposed on a surface of a
substrate. The thin film transistor comprises a gate pattern, a
gate insulating layer disposed on the gate pattern and the
substrate. a semiconductor layer covering the gate insulating
layer and a source pattern and a drain pattern formed over the
semiconductor layer. The pixel electrode pattern is disposed
on the surface of the substrate and is electrically connected to
the drain pattern of the thin film transistor. The passivation
layer covers the thin film transistor but exposes the pixel
electrode pattern.

[0013] In the present invention, only [our mask processes
are required to tabricate the pixel structure. Comparing with
the five mask processes in the conventional method, the num-
ber of mask processes can be reduced. Therefore, the through-
put is increased and the manufacturing cost down can be
achieved.

[0014] Furthermore, halftone patterns are not used on the
photo-mask in the present invention and hence problems
related to the layout design of the photo-mask and photoresist
selectivity can be avoided. Moreover, the problem of non-
uniform pattern of the patterned photoresist after the expo-
sure process using the photo-mask having halftone patterns
thereon does not exist.

[0015] Itis to be understood that both the foregoing general
description and the [ollowing detailed description are exem-
plary, and are intended to provide further explanation ot the
invention as claimed.

BRICTI' DESCRIPTION QT TIIE DRAWINGS

[0016] The accompanying drawings are included Lo pro-
vide a further understanding of the invention, and are incor-
porated in and constitute a part of this specification. The
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drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0017] FIG. 1 is a top view showing a pixel structure of a
thin film transistor liquid crystal display according to one
preferred embodiment of the present invention.

[0018] FIGS. 2A through 2H are schematic cross-sectional
views showing the steps for fabricating a pixel structure of a
thin film transistor liquid crystal display according to one
preferred embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

[0020] The pixel structure of a thin film transistor liquid
crystal display in the present invention is fabricated with four
mask processes in which the halftone technique on photo-
masks is not required. The substrate having a plurality of pixel
structures thereon and fabricated using the method of the
present invention can be combined with a color filter substrate
and a liquid crystal layer in many ways to form a thin film
transistor liquid crystal display panel. The following is a
description of the preferred embodiment of the present inven-
tion but should not be used to limit the scope of the present
invention.

[0021] FIG. 1 is a top view showing a pixel structure of a
thin (ilm transistor liquid crystal display according to one
preferred embodiment of the present invention. FIGS. 2A
through 2H are schematic cross-sectional views showing the
steps for fabricating a pixel structure of a thin film transistor
liquid crystal display according to one preferred embodiment
of the present invention. As shown in FIGS. 1 and 2A, a
transparent conductive layer 102 and a first metallic layer 104
are sequentially formed over a substrate 100. In one preferred
embodiment, the substrate 100 further comprises an area for
forming thin film transistors (T), an area for forming pixel
electrodes (P), an area for forming storage capacitors (C) and
an area for forming bonding pads B and B'. The substrate 100
can be a transparent glass substrate or a transparent plastic
substrate, for example. The transparent conductive layer 102
can be a metal oxide layer including, [or example, an indium-
tin-oxide (ITO) layer, an indium-zinc-oxide (IZO) layer or
the like. The first metallic layer 104 can be fabricated from
chromium (Cr), tungsten (W), tantalum (la), titanium (11),
molybdenum (Mo), aluminum (Al) layer or an alloy thereof,
for example. In particular, if the transparent conductive layer
102 is fabricated from 1TO or 170 material, the first metallic
layer 104 is preferably selected from chromium (Cr), tung-
sten (W), tantalum (Ta), titanium (Ti), molybdenum (Mo) or
an alloy thereof.

[0022] A first mask process is performed to form a pat-
terned photoresist layer 106 over the first metallic layer 104.
Thereafter, using the photoresist layer 106 as an etching
mask, an etching process is carried out 1o pattern the first
metallic layer 104 and the transparent conductive layer 102 so
as 10 form a patlerned first metallic layer 104a and a patterned
transparent conductive layer 102g as shown in FIG. 2B. In
one prelerred embodiment, the (irst mask process delines a
gate pattern 108 in the area for forming thin film transistors
(T), a pixel electrode pattern 110 in the area for forming pixel
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electrodes (P) and a scanning line 150 (as shown in FIG. 1)
electrically connecting with the pate pattern 108.

[0023] In another preferred embodiment, the first mask
process further defines a lower electrode pattern 112 in the
area for forming storage capacitors (C). The storage capacitor
is a capacitor-on-gate (Cs on gate), for example. In another
preferred embodiment, the first mask process further defines
a bonding pad pattern 114 electrically connecting with the
scanning line 150 in the area for forming bonding pads (B)
near one of the edges of the substrate 100. Similarly, the first
mask process also defines an independent bonding pad pat-
tern 1144 (having a cross section similar or identical to the
bonding pad B) in the area for forming bonding pads B' near
another cdge of the substrate 100. In another preferred
cmbodiment, the first mask proccss also defines a lower clec-
trode pattern 112 and a bonding pad pattern 114.

[0024] Asshown in['IGS. 1 and 2C, a gate insulating layer
116 and a semiconductor layer 118 are sequentially formed
over the substrate 100 to cover the aforementioned structures.
In onc preferred ecmbodiment, the gate insulating layer 116 is
fabricated from silicon nitride, silicon oxide or silicon oxyni-
tride, for example. The semiconductor layer 118 is consti-
tuted of a channel material layer (for example, an amorphous
silicon layer) and an ohmic contact material layer (for
example, a doped amorphous silicon layer).

[0025] A second mask process is performed to form a pat-
terned photoresist layer 120 over the semiconductor layer
118. Using the photoresist layer 120 as an etching mask, an
etching process is carried out 1o pattern the semiconductor
layer 118 and the gate insulating layer 116 so as to form a
patterned semiconductor layer 118a and a gale insulating
layer 1164 as shown in FIG. 2D. In the meantime, the first
metallic layer 104¢ in the pixel electrode pattern 110 is
removed while the transparent conductive layer 102¢ in the
pixel electrode pattern 110 is remained. In one preferred
embodiment, the semiconductor layer 1184 and the gate insu-
lating layer 116 over the gate pattern 108 are also remained
in the sccond mask process.

[0026] In another preferred embodiment, the second mask
process further comprises remaining the semiconductor layer
1184 and the gate insulating layer 116« over the electrode
pattern 112, which serve as a capacitor dielectric layer. In
another preferred embodiment, the second mask process fur-
ther comprises removing a portion of the semiconductor layer
1184 and the gatc insulating layer 1164 over the bonding pad
pattern 114, 114a. In addition, a portion of the first metallic
layer 1044 of the bonding pad pattern 114, 114a is removed so
that the transparent conductive layer 102a of'the bonding pad
pattern 114, 114a is exposed. In another preferred embodi-
ment, the second mask process [urther comprises remaining
the semiconductor layer 118 and the gate insulating layer
1164 over the lower electrode pattern 112 and the bonding
pad pattern 114, 114¢ and removing a portion of the first
metallic layer 1044 of the bonding pad pattern 114, 114« so
that the transparent conductive layer 102a of the bonding pad
pattern 114, 114 is exposed.

[0027] AsshowninFIGS.1and 2E, a second metallic layer
122 is formed over the substrate 100 to cover the aforemen-
tioned structures. In one preferred embodiment, the second
metallic layer is fabricated from chromium (Cr), tungsten
(W), tantalum (Ta), titanium (Ti), molybdenum (Mo), alumi-
num (Al) or an alloy thereof.

[0028] A third mask process is performed to form a pat-
terned photoresist layer 124 over the second metallic layer
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122. Using the photoresist layer 124 as an etching mask, an
etching process is carried out to pattern the second metallic
layer 122 5o as to form a patterned second metallic layer 122q
as shownin FI1G. 2F. In one preferred embodiment, the second
metallic layer 122a over the gate pattern 108 includes a
source pattern 126 and a drain pattern 128. The drain pattern
128 is electrically connected to the pixel electrode pattern
110. Furthermore, the third mask process further comprises
defining a data linc 160 clectrically connecting to the source
pattern 126 (as shown in FIG. 1). In one preferred embodi-
ment, a definite thickness of the semiconductor layer 1184
between the source pattern 126 and the drain pattern 128 is
removed to form a semiconductor layer 1185 when the sec-
ond metallic layer 122 is patterned. Thus, a channel 119 is
formed between the source patlern 126/drain pattern 128 and
the gate pattern 108.

[0029] In another embodiment, the third mask process fur-
ther compriscs remaining the second metallic layer 122a over
the lower electrode pattern 112 serving as an upper electrode
129 of a pixel storage capacitor. Furthermore, the upper elec-
trode 129 is electrically connected to the pixel electrode pat-
tern 110. Hence, the upper electrode 129, the lower electrode
pattern 112 and the dielectric material layer between the two
electrodes (the gate insulating layer 1164 and the semicon-
ductor layer 118q) together form a pixel storage capacitor. In
another preferred embodiment, the third mask process further
comprises remaining the second metallic layer 1224 over the
bonding pad pattern 114. T'urthermore, the second metallic
layer 122a is electrically connected to the first metallic layer
104a and the transparent conductive layer 102a of the hond-
ing pad pattern 114. In addition, a sccond mectallic layer 122a
electrical connecting with the data line 160 is formed in the
area for forming the bonding pads B' near to one edge of the
substrate 100 to be a portion of the bonding pad pattern 114a.
Preferably, the bonding pad B' structure and the bonding pad
B structure are identical or similar. In another preferred
embodiment, the third mask process [urther comprises
remaining the second metallic layer 122a over the lower
electrode pattern 112 and the bonding pad pattern 114, 114a.
[0030] Asshownin FIGS. 1and 2G, a passivation layer 130
is formed over the substrate 100 to cover the aforementioned
structures. In one preferred embodiment, the passivation
layer 130 is fabricated from a material including silicon
oxide, silicon nitride, silicon oxynitride or an organic com-
pound, [or example.

[0031] Thereafter, a fourth mask process is performed to
form a patterned photoresist layer 132 over the passivation
layer 130. Using the photoresist layer 132 as an etching mask,
an etching process is carried out to pattern the passivation
layer 130 so as to form a patterned passivation layer 130a as
shown in FIG. 2H. In one preferred embodiment, the pat-
terned passivation layer 130a exposes the transparent con-
ductive layer 102a of the pixel electrode pattern 110. In
another preferred embodiment, the patterned passivation
layer 130 further exposes a portion of the transparent con-
ductive layer 102a of the bonding pad pattern 114, 114« so
that the bond pad pattern 114, 1144 can connect electrically to
an external circuit.

[0032] The aforementioned pixel structure formed in four
mask sleps comprises a thin (ilm transistor (T), a pixel elec-
trode (P) and a passivation layer 130a. The thin (ilm transistor
(T) is disposed on a surface of a substrate 100. The thin (ilm
transistor (T) comprises a gate pattern 108, a gate insulating
layer 1164 disposed on the gate pattern 108 and the substrate
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100, a semiconductor layer 1184 covering the gate insulating
layer 116¢ and a source pattern/drain pattern 126/128 formed
over the semiconductor layer 1184. The pixel electrode pat-
tern 110 ofthe pixel electrode (P) is disposed on the surface of
the substrate 100 and is electrically connected to the drain
pattern 128 of the thin film transistor (T). In addition, the
passivation layer 130a covers the thin film transistor (T) but
exposes the pixel electrode pattern 110.

[0033] In one preferred embodiment, the drain pattern 128
of the thin film transistor (1) covers a portion of the pixel
electrode pattern 110. In another preferred embodiment, the
gate pattern 108 comprises a lower transparent conductive
layer 102 and an upper metallic layer 104a. In one preferred
cmbodiment, the gate insulating layer 116« in the thin film
transistor (T) is formed between the semiconductor layer
118a and the gate pattern 108.

[0034] In one preferred embodiment, the pixel structure of
the present invention further comprises a storage capacitor
(C) disposed on the substrate 100. The storage capacitor (C)
comprises a lower clectrode 112, an upper clectrode 129 (the
metallic layer 122a) formed over the lower electrode 112 and
a dielectric material layer (for example, the gate insulating
layer 1164 and the semiconductor layer 118a) sandwiched
betweenthe two electrodes. In one preferred embodiment, the
lower electrode 112 comprises a lower transparent conduc-
live layer 1024 and an upper metallic layer 104a. In another
preferred embodiment, the upper electrode 129 covers a por-
tion of the pixel electrode pattern 110.

[0035] In one preferred embodiment, the pixel electrode of
the present invention further comprises bonding pads B, B'
disposed close (o the two edges of the substrate 100. The
bonding pad pattern 114 of the bonding pads B is electrically
connected to the scanning line 150. The bonding pad pattern
114 comprises a lower transparent conductive layer 102« and
an upper metallic layer 104a. Furthermore, the bonding pads
D' of the bonding pad pattern 114ais electrically connected to
the dataline 160. The bonding pads B' have a structure similar
to the bonding pads B. The passivation layer 130a cxposcs the
lower transparent conductive layer 102 of the bonding pad
patterns 114, 1144 so that the bonding pad patterns 114, 114a
can connect electrically with an external circuit.

[0036] Another pixel structure ot a thin film transistor lig-
uid crystal display and a fabricating method thereof accord-
ing to a second embodiment are also provided. The second
embodiment is similar to the first embodiment of the present
invention. The difference is that the first metallic layer 104
formed over the transparcent conductive layer 102 as shown in
FIG. 2A has a multi-layered metallic structure. The multi-
layered metallic structure is fabricated from two or three
metallic layers selected from a chromium (Cr) layer, a tung-
sten (W) layer, a tantalum (Ta) layer, a titanium (Ti) layer, a
molybdenum (Mo) layer, an aluminum (Al) layer and an
alloyed layer thereol, [or example. In one embodiment. the
(irst metallic layer 104 is an Al/Cr/Al or Mo/Al/Mo three-
layered structure, or a Cr/Al two-layered structure, for
example. It the transparent conductive layer 102 is fabricated
from ITO or IZO material, the layer in the multi-layered
metallic layer 104 be contact with the transparent conductive
layer 102 is preferably fabricated from chromium (Cr), tung-
sten (W), tantalum (Ta), titanium (Ti). molybdenum (Mo) or
an alloy thereof.

[0037] In FIG. 2B, the gate patlern 108 in the area [or the
thin film transistor (T), the pixel electrode pattern 110 in the
area for the pixel electrode (P) and the metallic layer portion
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of the scanning line 150 (shown in FIG. 1) are multi-layered
metallic layers. Similarly, the metallic portion of the lower
electrode pattern 112 and the bonding pad pattern 114, 114a
may be a multi-layered metallic layer structure.
[0038] Lhe steps performed in FIGS. 2C and 2D are similar
to the first embodiment and hence detailed description is
omitted. In FIG. 2E, the second metallic layer 122 on the
substrate 100 is a multi-layered metallic structure comprising
two orthree metallic layers sclected from a group of materials
including, for example, chromium (Cr), tungsten (W), tanta-
lum (Ta), titanium (Ti), molybdenum (Mo), aluminum (Al)
and an alloy thereof. Here, the number of metallic layers and
the constituent material of each metallic layer of the second
metallic layer 122 can be identical or different from that of the
(irst metallic layer 104.
[0039] Thus, in step 2F, the metallic portion of the source
pattern 126, the drain pattern 128 and the data line 160 has a
multi-layered metallic structure. Similarly, the metallic por-
tion of the upper electrode 129 of the pixel storage capacitor
is a multi-layered metallic layer structure.
[0040] Thereafter, the steps in FIGS. 2G and 2H are carried
out. Since the steps in FIGS. 2G and 2H are identical to the
first ecmbodiment, detailed description is omitted.
[0041] In the present invention, only four mask processes
are required to fabricate the pixel structure. Comparing with
the five mask processes in the conventional method, the num-
ber of mask processes can be reduced. Therefore, the through-
put is increased and the manulacturing cost down can be
achieved.
[0042] Furthermore, halftone patterns are not used on the
photo-masks in the present invention. Hence, problems
related to the layout design of the photo-mask and the pho-
toresist selectivity can be avoided. Moreover, the problem of
non-uniform pattern of the patterned photoresist after the
exposure process using the photo-mask having halftone pat-
terns thereon does not exist.
[0043] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations o[ this invention provided they fall within the scope
of the lollowing claims and their equivalents.
What is claimed is:
1. A method ol fabricatling a pixel structure of 4 thin (ilm
transistor liquid crystal display, comprising the steps of:
providing a substrate;
forming a transparent conductive layer and a first metallic
layer in sequence over the substrate;
performing a first mask process to pattern the first metallic
layer and the transparent conductive layer so as to define
a gate pattern and a pixel electrode pattern;
forming a gate insulating layer and a semiconductor layer
in sequence over the substrate to cover the gate pattern
and the pixel electrode pattern;
performing a second mask process to remove the first
metallic layer of the pixel electrode pattern but remain-
ing the gate insulating layer and the semiconductor layer
over the gate pattern;
forming a second metallic layer over the substrate;
performing a third mask process to pattern the second
metallic layer so as to form a source pattern and a drain
pattern over the remained semiconductor layer;
forming a passivation layer over the substrate; and
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performing a fourth mask process to pattern the passivation
layer so as to expose the transparent conductive layer of
the pixel electrode pattern.

2. The method of claim 1, wherein

the first mask process further comprises defining a lower
electrode pattern;

the second mask process further comprises remaining the
gate insulating layer and the semiconductor layer over
the lower electrode pattern; and

the third mask process further comprises remaining the
second metallic layer over the semiconductor layer to
serve as an upper electrode.

3. The method of claim 1, wherein

the first mask process further comprises defining a bonding
pad pattern;

the second mask process further comprises remaining a
portion of the gate insulating layer and the semiconduc-
tor layer over the bonding pad pattern and removing a
portion of the [irst metallic layer of the bonding pad
patlern;

the third mask process further comprises remaining the
second metallic layer over the bonding pad patiern; and

the fourth mask process further comprises removing a por-
tion of the passivation layer over the bonding pad pat-
tern.

4. The method of claim 1, wherein

the first mask process further comprises defining a lower
electrode pattern and a bonding pad pattern;

the second mask process further comprises remaining the
gate insulating layer and the semiconductor layer over
the lower electrode pallern and a portion of the bonding
pad pattern and removing the first metallic layer in a
portion of the bonding pad pattern;

the third mask process further comprises remaining the
second metallic layer over the semiconductor layer over
the lower electrode pattern 1o serve as an upper electrode
and remaining the second metallic layer over the bond-
ing pad pattern; and

the fourth mask process further comprises removing a por-
tion of the passivation layer over the bonding pad pat-
lern.

5. The method of claim 1, wherein the third mask process
further comprises removing a definite thickness from the
semiconductor layer located between the source pattern and
the drain pattern.

6. The method of claim 1, wherein the first metallic layer
comprises a single metallic layer, an alloy layer or a multi-
layered metallic layer.

7. The method of claim 1, wherein the second metallic
layer comprises a single metallic layer, an alloy layer or a
multi-laycred metallic layer.

8. A pixel structure of a thin film transistor liquid crystal
display, comprising:

a thin [ilm transistor disposed on a surface of a substrate,

wherein the thin (ilm transistor comprises a gale pattern,
a pate insulating layer disposed on the pate pattern and
the substrate, a semiconductor layer covering the gate
insulating layer and a source pattern and a drain pattern
formed over the semiconductor layer;

a pixel electrode patlern disposed on Lhe surface of the
substrate, wherein the pixel electrode pattern is electri-
cally connected to the drain pattern of the thin film
transistor;
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a passivation layer covering the thin film transistor but

exposing the pixel electrode pattern; and

astorage capacitor, dispased on the substrate, comprising a

lower electrode, an upper electrode and a capacitor
dielectric layer, wherein the lower electrode comprises a
lower transparent conductive layer and an upper metallic
layer.

9. The pixel structure of claim 8, wherein the drain pattern
covers a portion of the pixel electrode pattern.

10. The pixel structure of claim 8, wherein the gale pattern
comprises a lower transparent conductive layer and an upper
metallic layer.

11. The pixel structure of claim 10, wherein the upper
metallic layer comprises a single metallic layer, an alloy layer
or a multi-layered metallic layer.

12. The pixel structure of claim 8, wherein the gate insu-
lating layer in the thin film transistor is formed between the
semiconductor layer and the gate pattern.
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13. The pixel structure of claim 8, wherein the upper elec-
trode covers a portion of the pixel electrode pattern.

14. The pixel structure of claim 8, wherein the pixel struc-
turc further compriscs a bonding pad pattern disposed on two
edges of the substrate.

15. The pixel structure of claim 14, wherein the bonding
pad comprises a lower transparent conductive layer and an
upper metallic layer, and the upper metallic layer exposes a
portion of the lower transparent conductive layer.

16. The pixel structure of claim 14, wherein the passivation
layer cxposcs the lower transparent conductive layer of the
bonding pad pattern.

17. The pixel structure of claim 8, wherein the drain pattern
and the source pattern are single metallic layers, alloy layers
or multi-layered metallic layers.
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