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1. 

PXEL STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the priority benefit of Taiwan 
application serial no. 100120435, filed on Jun. 10, 2011. The 
entirety of the above-mentioned patent application is hereby 
incorporated by reference herein and made a part of this 
specification. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a semiconductor device. 

More particularly, the present invention relates to a pixel 
Structure. 

2. Description of Related Art 
An organic light emitting device is a self-illuminating light 

emitting device. Displays adopting organic light emitting 
devices have no limitation in viewing angle, low fabrication 
cost, high responding speed (about 100 times faster than that 
of liquid crystals), low power consumption, application in 
portable devices, wide operation temperature range, and light 
weight. Moreover, these displays can be miniaturized as 
required by hardware apparatuses. Thus, the displays adopt 
ing organic light emitting devices have high potential in 
development and may become flat panel displays of the next 
generation. 
A pixel structure of the organic light emitting device in the 

display is usually driven by the cooperation of a plurality of 
thin film transistors (TFTs) and a capacitor. However, since 
the plurality of TFTs is used in the pixel circuit structure, the 
TFTs must have occupied a certain area in the pixel structure. 
The pixel circuit structure consequently has no extra space for 
disposing other components. Or, the pixel circuit structure 
can not be miniaturized easily and thus can not be applied in 
displays with high resolution. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a pixel 
structure capable of reducing an area occupied by compo 
nents of the pixel structure. 
The present invention provides a pixel structure compris 

ing a semiconductor layer, a first insulating layer, a first 
conductive layer, a second insulating layer, a second conduc 
tive layer, a third insulating layer, a third conductive layer, and 
a pixel electrode. The semiconductor layer comprises at least 
one source region and at least one drain region. The first 
insulating layer covers the semiconductor layer. The first 
conductive layer is disposed on the first insulating layer and 
includes at least one gate. The second insulating layer covers 
the first conductive layer. The second conductive layer is 
disposed on the second insulating layer and includes at least 
one source electrode, at least one drain electrode and at least 
one bottom electrode, wherein the at least one source elec 
trode and the at least one drain electrode are electrically 
connected to the at least one source region and the at least one 
drain region, and the at least one source region, the at least one 
Source electrode, the at least one drain region, the at least one 
drain electrode and the at least one gate form at least one thin 
film transistor. The third insulating layer covers the second 
conductive layer. The third conductive layer is disposed on 
the third insulating layer and includes at least one top elec 
trode, wherein the at least one top electrode of the third 
conductive layer and the at least one bottom electrode of the 
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2 
second conductive layer form at least one capacitor. The pixel 
electrode is electrically connected to the at least one thin film 
transistor. 
The present invention provides a pixel structure compris 

ing a semiconductor layer, a first insulating layer, a first 
conductive layer, a second insulating layer, a second conduc 
tive layer, a third insulating layer, a third conductive layer, and 
a pixel electrode. The semiconductor layer comprises at least 
one source region, at least one drain region, at least one 
channel region and at least one first electrode. The first insu 
lating layer covers the semiconductor layer. The first conduc 
tive layer is disposed on the first insulating layer and includes 
at least one gate and at least one second electrode, wherein the 
at least one gate is disposed above the at least one channel 
region, and the at least one second electrode is disposed above 
the at least one first electrode. The second insulating layer 
covers the first conductive layer. The second conductive layer 
is disposed on the second insulating layer and includes at least 
one third electrode located above the at least one second 
electrode, wherein the at least one first electrode of the semi 
conductor layer, the at least one second electrode of the first 
conductive layer, and the at least one third electrode of the 
second conductive layer form at least one capacitor. The third 
insulating layer covers the second conductive layer. The third 
conductive layer is disposed on the third insulating layer and 
includes at least one source electrode and at least one drain 
electrode, wherein the at least one source electrode and the at 
least one drain electrode are electrically connected to the at 
least one source region and the at least one drain region 
respectively, and the at least one source region, the at least one 
source electrode, the at least one drain region, the at least one 
drain electrode, the at least one channel and the at least one 
gate form at least one thin film transistor. The pixel electrode 
is electrically connected to the at least one thin film transistor. 

In light of the foregoing, in one embodiment of the present 
invention, the capacitor is formed with the second conductive 
layer and the third conductive layer, and therefore the capaci 
torcan be disposed overlapping with the semiconductor layer, 
So as to educe an area occupied by components of the pixel 
structure. According to another embodiment of the present 
invention, the capacitor is formed with the semiconductor 
layer, the first conductive layer and the second conductive 
layer, and the area occupied by the capacitor can be reduced 
on the premise that a predetermined capacitance is main 
tained, such that an overall area of the pixel structure can also 
be reduced. 

In order to make the aforementioned and other features and 
advantages of the present invention more comprehensible, 
several embodiments accompanied with figures are described 
in detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings constituting a part of this 
specification are incorporated herein to provide a further 
understanding of the invention. Here, the drawings illustrate 
embodiments of the invention and, together with the descrip 
tion, serve to explain the principles of the invention. 

FIG. 1 is a schematic circuit diagram of a pixel structure 
according to an embodiment of the invention. 

FIG. 2 is a top view showing a pixel structure according to 
an embodiment of the invention. 
FIG.3A is a top view showing a semiconductor layer of the 

pixel structure in FIG. 2. 
FIG.3B is a top view showing a first conductive layer of the 

pixel structure in FIG. 2. 
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FIG.3C is a top view showing a second conductive layer of 
the pixel structure in FIG. 2. 

FIG. 3D is a top view showing a third conductive layer of 
the pixel structure in FIG. 2. 

FIG. 4 is a top view showing a capacitor of the pixel 
structure in FIG. 2. 

FIG. 5 is schematic cross-sectional diagram along the 
cross-sectional line I-I" and the cross-sectional line II-II in 
FIG 2. 

FIG. 6 is a schematic diagram showing forming an organic 
light emitting device on the pixel structure of FIG. 2. 

FIG. 7 is schematic cross-sectional diagram showing a 
pixel structure according to an embodiment of the invention. 

FIG. 8 is a top view showing a pixel structure according to 
an embodiment of the invention. 
FIG.9A is a top view showing a semiconductor layer of the 

pixel structure in FIG. 8. 
FIG.9B is a top view showing a first conductive layer of the 

pixel structure in FIG. 8. 
FIG.9C is a top view showing a second conductive layer of 

the pixel structure in FIG. 8. 
FIG. 9D is a top view showing a third conductive layer of 

the pixel structure in FIG. 8. 
FIG. 10 is schematic cross-sectional diagram along the 

cross-sectional line I-I" and the cross-sectional line II-II in 
FIG 8. 

FIG. 11 is a schematic diagram showing forming an 
organic light emitting device on the pixel structure of FIG.8. 

FIG. 12 is schematic cross-sectional diagram showing a 
pixel structure according to an embodiment of the invention. 

DESCRIPTION OF EMBODIMENTS 

First Embodiment 

FIG. 1 is a schematic circuit diagram of a pixel structure 
according to an embodiment of the invention. FIG. 2 is a top 
view showing a pixel structure according to an embodiment 
of the invention. FIG. 5 is schematic cross-sectional diagram 
along the cross-sectional line I-I" and the cross-sectional line 
II-II in FIG. 2. FIG. 3A is a top view showing a semiconduc 
tor layer of the pixel structure in FIG. 2. FIG.3B is a top view 
showing a first conductive layer of the pixel structure in FIG. 
2. FIG.3C is a top view showing a second conductive layer of 
the pixel structure in FIG. 2. FIG. 3D is a top view showing a 
third conductive layer of the pixel structure in FIG. 2. 

Referring to FIG. 1, FIG. 2, FIG. 3A, FIG. 3B, FIG. 3C, 
FIG. 3D and FIG. 5, the pixel structure is disposed on a 
substrate 100 and comprises a semiconductor layer PO, a first 
insulating layer 102, a first conductive layer, M1 a second 
insulating layer 104, a second conductive layer M2, a third 
insulating layer 106, a third conductive layer M3 and a pixel 
electrode PE. In the embodiment, the pixel structure is 
applied to an organic electroluminescence display and has a 
structure comprising six thin film transistors and one capaci 
tor (6T1C), which should not be construed as a limitation to 
the invention. According to another embodiment, the pixel 
structure may also be a 1T1C structure, a 2T1C structure or 
other structures including a specific number of transistor and 
a specific number of capacitor, and the pixel structure may be 
applied to other displays, such as a liquid crystal display, an 
electrophoretic display, an electro-wetting display or other 
Suitable displays. In addition, the cross-sectional diagram of 
FIG.5 is a cross-sectional view for the fifth thin film transistor 
in the 6T1C pixel structure. Since the six thin film transistors 
in the 6T1C pixel structure are substantially similar, the 
people skilled in the art may understand the cross-sectional 
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4 
structures of other five thin film transistors inaccordance with 
the description for the fifth thin film transistor shown in FIG. 
5. 
The Substrate 100 can be made of glass, quartz, an organic 

polymer, an opaque/reflective material (such as a conductive 
material, metal, wafer, ceramics, or any other appropriate 
material), or any other appropriate material. An additional 
insulating layer or buffer layer (not shown) may also be 
formed on the substrate 100. 
The semiconductor layer PO is disposed on the substrate 

100 and can be made of amorphous silicon, polysilicon, 
micro-silicon, mono-silicon, an organic semiconductor mate 
rial, an oxide semiconductor material (e.g., indium Zinc 
oxide, indium germanium Zinc oxide, any other Suitable 
material, or a combination of the above), any other suitable 
material, the aforesaid material having dopant, or a combina 
tion of the above. The semiconductor layer PO comprises at 
least one source region and at least one drain region, and a 
region between the source region and the drain region is a 
channel region. According to the embodiment, the layout of 
the semiconductor layer PO is shown in FIG. 3A, and the 
semiconductor layer PO mainly comprises channel regions, 
Source regions and drain regions of the six thin film transis 
tOrS. 

In the embodiment, the semiconductor layer PO has a 
source region S5, a drain region D5 and a channel region CH5 
in a region predetermined for forming a fifth thin film tran 
sistor T5. Similarly, the semiconductor layer PO has a source 
region S1, a drain region D1 and a channel region (not shown) 
in a region predetermined for forming a first thin film tran 
sistorT1: the semiconductor layer PO has a source region S2, 
a drain region D2 and a channel region (not shown) in a region 
predetermined for forming a second thin film transistor T2: 
the semiconductor layer PO has a source region S3, a drain 
region D3 and a channel region (not shown) in a region 
predetermined for forming a third thin film transistor T3; the 
semiconductor layer PO has a source region S4, a drain region 
D4 and a channel region (not shown) in a region predeter 
mined for forming a fourth thin film transistor T4; and the 
semiconductor layer PO has a source region S6, a drain region 
D6 and a channel region (not shown) in a region predeter 
mined for forming a sixth thin film transistor T6. 
The first insulating layer 102 covers the semiconductor 

layer PO. The first insulating layer 102 can be made of an 
inorganic material (Such as silicon oxide, silicon nitride, or 
silicon oxynitride), an organic material or a stacked layer 
containing the insulating material and any other insulating 
material. 
The first conductive layer M1 is disposed on the first insu 

lating layer 102. In consideration of electrical conductivity, 
the first conductive layer M1 is often made of metal materials. 
However, the invention is not limited thereto. According to 
other embodiments of the invention, the first conductive layer 
M1 can also be made of other conductive materials. The metal 
material includes, for example, an alloy, metal nitride, metal 
oxide, metal oxynitride, another appropriate material, or a 
layer in which the metal material and any other conductive 
material are stacked to each other. According to the embodi 
ment, the layout of the first conductive layer M1 is shown in 
FIG. 3B, which mainly comprises gates of the six thin film 
transistors. For example, the first conductive layer M1 has a 
gate G5 in the region predetermined for forming the fifth thin 
film transistor T5. 

Similarly, the first conductive layer M1 has a gate G1 in the 
region predetermined for forming the first thin film transistor 
T1: the first conductive layer M1 has a gate G2 in the region 
predetermined for forming the second thin film transistor T2: 
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the first conductive layer M1 has a gate G3 in the region 
predetermined for forming the third thin film transistor T3: 
the first conductive layer M1 has a gate G4 in the region 
predetermined for forming the fourth thin film transistor T4: 
and the first conductive layer M1 has a gate G6 in the region 
predetermined for forming the sixth thin film transistor T6. In 
addition, the first conductive layer M1 further comprises a 
scan line SLn, a scan line SLn-1 and a light emitting signal 
line EM, wherein the scan line SLn is electrically connected 
to the gate G3, the scan line SLn-1 is electrically connected to 
the gate G1, and the light emitting signal line EM is electri 
cally connected to the gates G5, G2. Moreover, the first con 
ductive layer M1 may further comprise a reference signal line 
RL (as shown in FIG. 1). 
The second insulating layer 104 covers the first conductive 

layer M1. The second insulating layer 104 is a single-layer 
structure or a multi-layer structure, and the second insulating 
layer 104 may also be referred to a planarization layer. The 
second insulating layer 104 can be made of an inorganic 
material (Such as silicon oxide, silicon nitride, or silicon 
oxynitride), an organic material or a stacked layer containing 
the insulating material and any other insulating material. 

The second conductive layer M2 is disposed on the second 
insulating layer 104. In consideration of electrical conductiv 
ity, the second conductive layer M2 is often made of metal 
materials. However, the invention is not limited thereto. 
According to other embodiments of the invention, the second 
conductive layer M2 can also be made of other conductive 
materials. The metal material includes, for example, an alloy, 
metal nitride, metal oxide, metal oxynitride, another appro 
priate material, or a layer in which the metal material and any 
other conductive material are stacked to each other. Accord 
ing to the embodiment, the layout of the second conductive 
layer M2 is shown in FIG. 3C, which mainly comprises 
source electrodes and drain electrodes of the six thin film 
transistors and a bottom electrode of a capacitor. For example, 
the second conductive layer M2 has a source electrode SE5 
and a drain electrode DE5 in the region predetermined for 
forming the fifth thin film transistor T5, the source electrode 
SE5 and the drain electrode DE5 are electrically connected to 
the source region S5 and the drain region D5 respectively, and 
the source region S5, the drain region D5, the source electrode 
SE5, the drain electrode DE5 and the gate G5 form the fifth 
thin film transistor T5. 

Similarly, the second conductive layer M2 has a source 
electrode and a drain electrode (not shown) in the region 
predetermined for forming the first thin film transistor T1, the 
source electrode and the drain electrode are electrically con 
nected to the source region S1 and the drain region D1 respec 
tively, and the source region S1, the drain region D1, the 
source electrode, the drain electrode and the gate G1 form the 
first thin film transistor T1. The second conductive layer M2 
has a source electrode and a drain electrode (not shown) in the 
region predetermined for forming the second thin film tran 
sistor T2, the source electrode and the drain electrode are 
electrically connected to the Source region S2 and the drain 
region D2 respectively, and the source region S2, the drain 
region D2, the source electrode, the drain electrode and the 
gate G2 form the second thin film transistor T2. The second 
conductive layer M2 has a source electrode and a drain elec 
trode (not shown) in the region predetermined for forming the 
third thin film transistorT3, the source electrode and the drain 
electrode are electrically connected to the source region S3 
and the drain region D3 respectively, and the source region 
S3, the drain region D3, the source electrode, the drain elec 
trode and the gate G3 form the third thin film transistor T3. 
The second conductive layer M2 has a source electrode and a 
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6 
drain electrode (not shown) in the region predetermined for 
forming the fourth thin film transistorT4, the source electrode 
and the drain electrode are electrically connected to the 
Source region S4 and the drain region D4 respectively, and the 
Source region S4, the drain region D4, the Source electrode, 
the drain electrode and the gate G4 form the third thin film 
transistor T4. The second conductive layer M2 has a source 
electrode and a drain electrode (not shown) in the region 
predetermined for forming the sixth thin film transistor T6. 
the source electrode and the drain electrode are electrically 
connected to the source region S6 and the drain region D6 
respectively, and the Source region S6, the drain region D6, 
the source electrode, the drain electrode and the gate G6 form 
the sixth thin film transistor T6. The above source electrodes 
and the drain electrodes are electrically connected to the 
Source region and the drain regions through contact via struc 
tures V1-V6. 

Besides, the second conductive layer M2 further comprises 
a bottom electrode BE in a region predetermined for forming 
a capacitor CS, and the bottom electrode BE is electrically 
connected to the source region S1, the drain region D3 and the 
gate G4, as shown in FIG.1. Moreover, the second conductive 
layer M2 may further comprise a data line DL and a power 
line Vdd. The data line DL is electrically connected to the 
source region S6, and the power line Vdd is electrically con 
nected to the drain region D2, as shown in FIG. 1, FIG. 2 and 
FIG.3C. 
The third insulating layer 106 covers the second conduc 

tive layer M2. The third insulating layer 106 can be made of 
an inorganic material (Such as silicon oxide, silicon nitride, or 
silicon oxynitride), an organic material or a stacked layer 
containing the insulating material and any other insulating 
material. 
The third conductive layer M3 is disposed on the third 

insulating layer 106. In consideration of electrical conductiv 
ity, the third conductive layer M3 is often made of metal 
materials. However, the invention is not limited thereto. 
According to other embodiments of the invention, the third 
conductive layer M3 can also be made of other conductive 
materials. The metal material includes, for example, an alloy, 
metal nitride, metal oxide, metal oxynitride, another appro 
priate material, or a layer in which the metal material and any 
other conductive material are stacked to each other. Accord 
ing to the embodiment, the layout of the third conductive 
layer M3 is shown in FIG. 3D, which mainly includes a top 
electrode TE of the capacitor CS, and the top electrode TE is 
electrically connected to the power line Vdd through contact 
via structures V8-V9, as shown in FIG. 3D and FIG. 5. 
According to the embodiment, the third conductive layer M3 
further comprises a conductive pattern E electrically con 
nected to the drain electrode DE5 through a contact via struc 
ture V10. The conductive pattern E and the contact via struc 
ture V10 are used to electrically connect the drain electrode 
DE5 and a film layer formed subsequently. 
The capacitor CS in the embodiment is formed with the top 

electrode TE of the third conductive layer M3, the bottom 
electrode BE of the second conductive layer M2 and the third 
insulating layer 106 between the bottom electrode TE and the 
bottom electrode BE. The layout for the capacitor CS of the 
pixel structure is as shown in FIG. 4. 
The pixel electrode PE is electrically connected to the 

above thin film transistors. In the embodiment, a planariza 
tion layer 110 is disposed on the third insulating layer 106, 
and the pixel electrode PE is disposed on the planarization 
layer 110. The pixel electrode PE is electrically connected to 
the drain electrode DE5 of the fifth thin film transistor TS 
through a contact via structure V. For detail, the pixel elec 
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trode PE is electrically connected to the conductive pattern E 
through the contact via structure V, and the conductive pattern 
E is electrically connected to the drain electrode DE5 through 
the contact via structure V10, such that the pixel electrode PE 
can be electrically connected to the drain electrode DE5 of the 
fifth thin film transistor T5. The pixel electrode PE may be a 
transparent pixel electrode, a reflective pixel electrode or a 
transflective pixel electrode. 

In the embodiment, the bottom electrode BE and the top 
electrode TE of the capacitor CS are respectively disposed in 
the second conductive layer M2 and the third conductive layer 
M3. The semiconductor layer PO is not used as an electrode 
for the capacitor CS, and therefore, the capacitor CS can be 
disposed overlapping with the semiconductor layer PO, so as 
to reduce an area occupied by components of the pixel struc 
ture. Comparing with a conventional 6T1C pixel structure, 
the pixel structure of the embodiment which using the second 
conductive layer M2 and the third conductive layer M3 as 
electrodes of the capacitor CS may save 20-30% area for the 
pixel structure. 
The pixel structure shown in FIG. 2 and FIG. 5 may be 

applied in an organic electroluminescence display. FIG. 6 is a 
schematic diagram showing forming an organic light emitting 
device on the pixel structure of FIG.2. Referring to FIG. 6, the 
pixel structure of the organic electroluminescence display 
further comprises a light emitting region defining layer 112, a 
light emitting layer OE and an electrode layer CA, and the 
pixel electrode PE, the light emitting layer OE and the elec 
trode layer CA form an organic light emitting device OLED. 

The light emitting region defining layer 112 is disposed on 
the pixel electrode PE and has an opening 112a exposing the 
pixel electrode PE. The light emitting region defining layer 
112 can be made of an inorganic material (such as silicon 
oxide, silicon nitride, or silicon oxynitride), an organic mate 
rial (e.g., polyester (PET), polyethylene, cycloolefin, polyim 
ide, polyamide, polyalcohols, polyphenylene, polyether, 
polyketone, any other Suitable material, or a combination 
thereof), any other suitable material, or a combination of the 
above. The light emitting layer OE is disposed on the pixel 
electrode PE exposed by the opening 112a of the emitting 
region defining layer 112. The light emitting layer OE can be, 
for example, an organic emitting layer including a red organic 
emitting pattern, a green organic emitting pattern and a blue 
organic emitting pattern, or the other emitting patterns with 
the colors (such as white, orange, purple, etc.) generated by 
combining various light spectrums. The electrode layer CA is 
disposed on the light emitting layer OE and comprises an 
electrode material having a suitable work function related to 
the light emitting layer OE. 

The pixel structure of FIG. 6 is a pixel structure in an 
organic electroluminescence display, which should not be 
construed as a limitation to the invention. According to 
another embodiment, the configuration of that the bottom 
electrode BE and the top electrode TE of the capacitor CS are 
respectively disposed in the second conductive layer M2 and 
the third conductive layer M3 may also be applied to a liquid 
crystal display, an electrophoretic display, an electro-wetting 
display or other Suitable displays. 

FIG. 7 is schematic cross-sectional diagram showing a 
pixel structure according to an embodiment of the invention. 
The embodiment depicted in FIG. 7 is similar to the embodi 
ment depicted in FIG. 5, and the same components indicated 
in FIG. 5 are denoted by the same numerals and are not 
repeated herein. With reference to FIG. 7, the pixel structure 
is disposed on the substrate 100, and the substrate 100 
includes a capacitor region CR and a transistor region TR. 
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8 
The pixel structure comprises a thin film transistor T, a 
capacitor CS and a pixel electrode PE. 
The thin film transistor T is disposed in the transistor region 

TR and includes a semiconductor layer PO, a gate G, a source 
electrode SE and a drain electrode DE. The semiconductor 
layer PO includes a Source region S, a drain region D and a 
channel region CH. A first insulating layer 102 covers the 
semiconductor layer PO. The gate G is disposed on the insu 
lating layer 102 above the channel region CH of the semicon 
ductor layer PO. A second insulating layer 104 covers the gate 
G. The source electrode SE and the drain electrode DE are 
disposed on the second insulating layer 104 and electrically 
connected to the source region S and the drain region D 
respectively. 
The capacitor CS is disposed in the capacitor region CR 

and includes a bottom electrode BE and a top electrode TE. 
The bottom electrode BE is disposed on the second insulating 
layer 104, the top electrode TE is disposed on the third insu 
lating layer 106, and the third insulating layer 106 between 
the bottom electrode BE and the top electrode TE serves as a 
capacitor dielectric layer. The storage capacitance of the 
capacitor CS may be adjusted by selecting a specific capacitor 
dielectric material or adjusting a thickness of the capacitor 
dielectric layer. For example, when a thinner capacitor dielec 
tric layer is formed, an area occupied by the capacitor CS can 
be reduced on the premise that a predetermined capacitance is 
maintained, such that the display may have high resolution. 
Furthermore, the semiconductor layer PO may be disposed 
under the capacitor CS (not shown) to increase the design 
convenience, which should not be construed as a limitation to 
the invention. 

It is noted that in the thin film transistor T and the capacitor 
CS of the embodiment, the gate G of the thin film transistor T 
belongs to the first conductive layer; the source electrode SE 
and the drain electrode DE of the thin film transistor Tand the 
bottom electrode BE of the capacitor CS belong to the second 
conductive layer; and the top electrode TE of the capacitor CS 
belongs to the third conductive layer. 

In addition, a planarization layer 110 may also be disposed 
on the third insulating layer 106, and the pixel electrode PE is 
disposed on the planarization layer 110. The pixel electrode 
PE is electrically connected to the drain electrode DE of the 
thin film transistor T through the contact via structure V. 

In pixel structure of the embodiment, the bottom electrode 
BE and the top electrode TE of the capacitor CS are respec 
tively disposed in the second conductive layer and the third 
conductive layer. Herein, the semiconductor layer PO is not 
used as an electrode for the capacitor CS, and therefore, the 
capacitor CS can be disposed overlapping with the semicon 
ductor layer PO, so as to reduce an area occupied by compo 
nents of the pixel structure. 

Second Embodiment 

FIG. 1 is a schematic circuit diagram of a pixel structure 
according to an embodiment of the invention. FIG. 8 is a top 
view showing a pixel structure according to an embodiment 
of the invention. FIG. 9A is a top view showing a semicon 
ductor layer of the pixel structure in FIG.8. FIG.9B is a top 
view showing a first conductive layer of the pixel structure in 
FIG.8. FIG. 9C is a top view showing a second conductive 
layer of the pixel structure in FIG.8. FIG.9D is a top view 
showing a third conductive layer of the pixel structure in FIG. 
8. FIG. 10 is schematic cross-sectional diagram along the 
cross-sectional line I-I" and the cross-sectional line II-II in 
FIG 8. 
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Referring to FIG. 1, FIG. 8, FIG.9A, FIG.9B, FIG. 9C, 
FIG. 9D and FIG. 10, the pixel structure is disposed on a 
substrate 200 and comprises a semiconductor layer PO", a first 
insulating layer 202, a first conductive layer, M1" a second 
insulating layer 2104, a second conductive layer M2, a third 
insulating layer 206, a third conductive layer M3' and a pixel 
electrode PE. In the embodiment, the pixel structure is a 
structure comprising six thin film transistors and one capaci 
tor (6T1C), which should not be construed as a limitation to 
the invention. According to another embodiment, the pixel 
structure may also be a 1T1C structure, a 2T1C structure or 
other structure with a specific number of transistor and a 
specific number of capacitor, and the pixel structure can be 
applied to an organic electroluminescence display, a liquid 
crystal display, an electrophoretic display, an electro-wetting 
display or other Suitable displays. In addition, the cross-sec 
tional diagram of FIG.10 is a cross-sectional view for the fifth 
thin film transistor in the 6T1C pixel structure. Since the six 
thin film transistors in the 6T1C pixel structure are substan 
tially similar, the people skilled in the art may understand the 
cross-sectional structures of other five thin film transistors in 
accordance with the description for the fifth thin film transis 
tor shown in FIG. 10. 

The material of the substrate 200 is similar to or the same 
with the material of the substrate 100 as described in the first 
embodiment. 
The semiconductor layer PO' is disposed on the substrate 

200 and has a material similar to or the same with the material 
of the semiconductor layer PO as described in the first 
embodiment. The semiconductor layer PO' comprises at least 
one source region, at least one drain region and at least one 
first electrode, and a region between the source region and the 
drain region is a channel region. According to the embodi 
ment, the layout of the semiconductor layer PO' is shown in 
FIG.9A, and the semiconductor layer PO' mainly comprises 
channel regions, source regions and drain regions of the six 
thin film transistors and a first electrode E1 of a capacitor. For 
instance, the semiconductor layer PO' has a source region S5, 
a drain region D5 and a channel region CH5 in a region 
predetermined for forming a fifth thin film transistor T5. 

Similarly, the semiconductor layer PO' has a source region 
S1, a drain region D1 and a channel region (not shown) in a 
region predetermined for forming a first thin film transistor 
T1: the semiconductor layer PO' has a source region S2, a 
drain region D2 and a channel region (not shown) in a region 
predetermined for forming a second thin film transistor T2: 
the semiconductor layer PO' has a source region S3, a drain 
region D3 and a channel region (not shown) in a region 
predetermined for forming a third thin film transistor T3; the 
semiconductor layer PO' has a Source region S4, a drain 
region D4 and a channel region (not shown) in a region 
predetermined for forming a fourth thin film transistor T4: 
and the semiconductor layer PO' has a source region S6, a 
drain region D6 and a channel region (not shown) in a region 
predetermined for forming a sixth thin film transistor T6. 
The first insulating layer 202 covers the semiconductor 

layer PO' and has a material similar to or the same with the 
material of the first insulating layer 102 as described in the 
first embodiment. 
The first conductive layer M1' is disposed on the first 

insulating layer 202 and has a material similar to or the same 
with the material of the first conductive layer M1 as described 
in the first embodiment. According to the embodiment, the 
layout of the first conductive layer M1' is shown in FIG.9B, 
which mainly comprises gates of the six thin film transistors 
and a second electrode E2 of the capacitor CS. For example, 
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10 
the first conductive layer M1" has a gate G5 in the region 
predetermined for forming the fifth thin film transistor T5, as 
shown in FIG. 10. 

Similarly, the first conductive layer M1' has a gate G1 in the 
region predetermined for forming the first thin film transistor 
T1: the first conductive layer M1 has a gate G2 in the region 
predetermined for forming the second thin film transistor T2: 
the first conductive layer M1" has a gate G3 in the region 
predetermined for forming the third thin film transistor T3: 
the first conductive layer M1" has a gate G4 in the region 
predetermined for forming the fourth thin film transistor T4: 
and the first conductive layer M1 has a gate G6 in the region 
predetermined for forming the sixth thin film transistor T6. In 
addition, the first conductive layer M1 further comprises a 
scan line SLn, a scan line SLn-1 and a light emitting signal 
line EM, wherein the scan line SLn is electrically connected 
to the gate G3, the scan line SLn-1 is electrically connected to 
the gate G1, and the light emitting signal line EM is electri 
cally connected to the gates G5, G2. Moreover, the first con 
ductive layer M1 further comprises a second electrode E2 in 
a region predetermined for forming the capacitor CS, and the 
second electrode E2 is disposed above the first electrode E1. 
The second insulating layer 204 covers the first conductive 

layer M1" and has a material similar to or the same with the 
material of the second insulating layer 104 as described in the 
first embodiment. 
The second conductive layer M2 is disposed on the second 

insulating layer 204 and has a material similar to or the same 
with the material of the second conductive layer M2 as 
described in the first embodiment. According to the embodi 
ment, the layout of the second conductive layer M2 is shown 
in FIG. 9C, which mainly comprises a third electrode E3 of 
the capacitor CS, and the third electrode E3 is disposed above 
the second electrode E2 of the first conductive layer M1', as 
shown in FIG. 10. Hence, the capacitor CS is formed with the 
first electrode E1 of the semiconductor layer PO", the second 
electrode E2 of the first conductive layer M1" and the third 
electrode E3 of the second conductive layer M2, and the first 
insulating layer 202 between the first electrode E1 of the 
semiconductor layer PO' and the second electrode E2 of the 
first conductive layer M1" and the second insulating layer 204 
between the second electrode E2 of the first conductive layer 
M1" and the third electrode E3 of the second conductive layer 
M2' serve as capacitor dielectric layers of the capacitor CS. 
The third insulating layer 206 covers the second conduc 

tive layer M2 and has a material similar to or the same with 
the material of the third insulating layer 106 as described in 
the first embodiment. 
The third conductive layer M3' is disposed on the third 

insulating layer 206 and has a material similar to or the same 
with the material of the third conductive layer M3 as 
described in the first embodiment. According to the embodi 
ment, the layout of the third conductive layer M3' is shown in 
FIG.9D, which mainly comprises source electrodes and drain 
electrodes of the six thin film transistors. For example, the 
third conductive layer M3" has a source electrode SE5 and a 
drain electrode DE5 in the region predetermined for forming 
the fifth thin film transistor T5, the source electrode SE5 and 
the drain electrode DE5 are electrically connected to the 
source region S5 and the drain region D5 respectively, and the 
source region S5, the drain region D5, the source electrode 
SE5, the drain electrode DE5 and the gate G5 form the fifth 
thin film transistor T5. 

Similarly, the third conductive layer M3" has a source elec 
trode and a drain electrode (not shown) in the region prede 
termined for forming the first thin film transistor T1, the 
source electrode and the drain electrode are electrically con 
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nected to the source region S1 and the drain region D1 respec 
tively, and the source region S1, the drain region D1, the 
source electrode, the drain electrode and the gate G1 form the 
first thin film transistorT1. The third conductive layer M3 has 
a source electrode and a drain electrode (not shown) in the 
region predetermined for forming the second thin film tran 
sistor T2, the source electrode and the drain electrode are 
electrically connected to the Source region S2 and the drain 
region D2 respectively, and the source region S2, the drain 
region D2, the source electrode, the drain electrode and the 
gate G2 form the second thin film transistor T2. The third 
conductive layer M3 has a source electrode and a drain elec 
trode (not shown) in the region predetermined for forming the 
third thin film transistorT3, the source electrode and the drain 
electrode are electrically connected to the source region S3 
and the drain region D3 respectively, and the source region 
S3, the drain region D3, the source electrode, the drain elec 
trode and the gate G3 form the third thin film transistor T3. 
The third conductive layer M3" has a source electrode and a 
drain electrode (not shown) in the region predetermined for 
forming the fourth thin film transistor T4, the source electrode 
and the drain electrode are electrically connected to the 
Source region S4 and the drain region D4 respectively, and the 
Source region S4, the drain region D4, the Source electrode, 
the drain electrode and the gate G4 form the third thin film 
transistor T4. The third conductive layer M3 has a source 
electrode and a drain electrode (not shown) in the region 
predetermined for forming the sixth thin film transistor T6. 
the source electrode and the drain electrode are electrically 
connected to the source region S6 and the drain region D6 
respectively, and the Source region S6, the drain region D6, 
the source electrode, the drain electrode and the gate G6 form 
the sixth thin film transistor T6. The above source electrodes 
and the drain electrodes are electrically connected to the 
Source region and the drain regions through contact via struc 
tures V1'-V6'. 

Besides, the third conductive layer M3" further comprises a 
data line DL and a power line Vdd. The data line DL is 
electrically connected to the Source region S6, and the power 
line Vdd is electrically connected to the drain region D2. 
Moreover, the power line Vdd is electrically connected to the 
second electrode E2 of the capacitor CS through contact via 
structures V8'-V9'. The third conductive layer M3" may fur 
ther comprise a signal line L, and the third electrode E3 of the 
capacitor CS is electrically connected to the signal line L. 
through a contact via structure V7. 

The pixel electrode PE is electrically connected to the 
above thin film transistors. In the embodiment, a planariza 
tion layer 210 is disposed on the third insulating layer 206, 
and the pixel electrode PE is disposed on the planarization 
layer 210. The pixel electrode PE is electrically connected to 
the drain electrode DE5 of the fifth thin film transistor TS 
through a contact via structure V. The pixel electrode PE may 
be a transparent pixel electrode, a reflective pixel electrode or 
a transflective pixel electrode. 

In the pixel structure of the embodiment, the capacitor CS 
is formed with the first electrode E1 of the semiconductor 
layer PO", the second electrode E2 of the first conductive layer 
M1" and the third electrode E3 of the second conductive layer 
M2. Namely, the capacitor CS is formed by three conductive 
layers. An area occupied by the capacitor CS can be reduced 
on the premise that a predetermined storage capacitance is 
maintained so as to reduce an overall area of the pixel struc 
ture. Comparing with a conventional 6T1C pixel structure, 
the pixel structure of the embodiment having the capacitor CS 
using three conductive layers may save 20% area for the pixel 
Structure. 
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12 
If the pixel structure is applied to an organic electrolumi 

nescence display, the pixel structure further comprises a light 
emitting region defining layer 212, a light emitting layer OE 
and an electrode layer CA, as shown in FIG. 11. The pixel 
electrode PE, the light emitting layer OE and the electrode 
layer CA form an organic light emitting device OLED. 
The light emitting region defining layer 212 is disposed on 

the pixel electrode PE and has an opening 212a to expose the 
pixel electrode PE. The light emitting region defining layer 
212 has a material the same or similar to the material of the 
light emitting region defining layer 112 as described in the 
first embodiment. The light emitting layer OE is disposed on 
the pixel electrode PE exposed by the opening 212a of the 
emitting region defining layer 212. The light emitting layer 
OE can be, for example, an organic emitting layer including a 
red organic emitting pattern, agreen organic emitting pattern 
and a blue organic emitting pattern, or the other emitting 
patterns with the colors (such as white, orange, purple, etc.) 
generated by combining various light spectrums. The elec 
trode layer CA is disposed on the light emitting layer OE, and 
a material of electrode layer CA comprises an electrode mate 
rial having a suitable work function based on the light emit 
ting layer OE. 
The pixel structure of FIG. 11 is applied in an organic 

electroluminescence display, which should not be construed 
as a limitation to the invention. According to another embodi 
ment, the capacitor CS formed with the first electrode E1 of 
the semiconductor layer PO", the second electrode E2 of the 
first conductive layer M1" and the third electrode E3 of the 
second conductive layer M2 may also be applied to a liquid 
crystal display, an electrophoretic display, an electro-wetting 
display or other suitable displays. 

FIG. 12 is schematic cross-sectional diagram showing a 
pixel structure according to an embodiment of the invention. 
The embodiment depicted in FIG. 12 is similar to the embodi 
ment depicted in FIG. 11, and the same components indicated 
in FIG. 11 are denoted by the same numerals and are not 
repeated herein. With reference to FIG. 12, the pixel structure 
is disposed on the substrate 200, and the substrate 200 
includes a capacitor region CR and a transistor region TR. 
The pixel structure comprises a thin film transistor T, a 
capacitor CS and a pixel electrode PE. 
The thin film transistor T is disposed in the transistor region 

TRand includes a semiconductor layer PO", a gate G, a source 
electrode SE and a drain electrode DE. The semiconductor 
layer PO' includes a source region S, a drain region D and a 
channel region CH. A first insulating layer 202 covers the 
semiconductor layer PO'. The gate G is disposed on the insu 
lating layer 202 above the channel region CH of the semicon 
ductor layer PO'. A second insulating layer 204 and the third 
insulating layer 206 cover the gate G. The source electrode SE 
and the drain electrode DE are disposed on the third insulating 
layer 206 and electrically connected to the source region S 
and the drain region D respectively. 
The capacitor CS is disposed in the capacitor region CR 

and includes a first electrode E1, a second electrode E2 and a 
third electrode E3. The first electrode E1 is disposed on the 
substrate 200, the second electrode E2 is disposed on the first 
insulating layer 202, and the third electrode E3 is disposed on 
the second insulating layer 204. The first insulating layer 202 
between the first electrode E1 and the second electrode E2 
and the second insulating layer 204 between the second elec 
trode E2 and the third electrode E3 serve as capacitor dielec 
tric layers of the capacitor CS. 

In is noted that, in the thin film transistor T and the capaci 
tor CS of the embodiment, the first electrode E1 of the capaci 
tor and the semiconductor layer PO" (the source region S, the 
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drain region D and the channel region CH) are in the same 
film layer. The gate G of the thin film transistor T and the 
second electrode E2 of the capacitor CS are in the same film 
layer (a first conductive layer). The third electrode E3 of the 
capacitor CS belongs to a second conductive layer. The 
source electrode SE and the drain electrode DE of the thin 
film transistor T belongs to a third conductive layer. 

In addition, a planarization layer 210 may also be disposed 
on the third insulating layer 206, and the pixel electrode PE is 
disposed on the planarization layer 210. The pixel electrode 
PE is electrically connected to the drain electrode DE of the 
thin film transistor T through the contact via structure V. 

In the pixel structure of the embodiment, the capacitor CS 
is formed with the first electrode E1 of the semiconductor 
layer PO", the second electrode E2 of the first conductive layer 
M1" and the third electrode E3 of the second conductive layer 
M2'. An area occupied by the capacitor CS can be reduced on 
the premise that a predetermined storage capacitance is main 
tained, such that an overall area of the pixel structure is 
reduced. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 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 
of this invention provided they fall within the scope of the 
following claims and their equivalents. 
What is claimed is: 
1. A pixel structure, comprising: 
a semiconductor layer, comprising at least one source 

region and at least one drain region; 
a first insulating layer, covering the semiconductor layer; 
a first conductive layer, disposed on the first insulating 

layer and comprising at least one gate; 
a second insulating layer, covering the first conductive 

layer; 
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a second conductive layer, disposed on the second insulat 

ing layer and comprising at least one source electrode, at 
least one drain electrode and at least one bottom elec 
trode, wherein theat least one source electrode and theat 
least one drain electrode are electrically connected to the 
at least one source region and the at least one drain 
region of the semiconductor layer, respectively, and the 
at least one source region, the at least one source elec 
trode, the at least one drain region, the at least one drain 
electrode and the at least one gate form at least one thin 
film transistor; 

a third insulating layer, covering the second conductive 
layer; 

a third conductive layer, disposed on the third insulating 
layer and comprising at least one top electrode, wherein 
the at least one top electrode of the third conductive layer 
and the at least one bottom electrode of the second 
conductive layer form at least one capacitor; and 

a pixel electrode, disposed above the third conductive layer 
and electrically connected to the at least one thin film 
transistor. 

2. The pixel structure as claimed in claim 1, further com 
prising a planarization layer covering the third conductive 
layer, and the pixel electrode is disposed on the planarization 
layer. 

3. The pixel structure as claimed in claim 1, further com 
prising: 

a light emitting region defining layer, disposed on the pixel 
electrode and having an opening exposing the pixel elec 
trode: 

a light emitting layer, disposed on the pixel electrode 
exposed by the opening; and 

an electrode layer, disposed on the light emitting layer. 
4. The pixel structure as claimed in claim 1, wherein the at 

least one thin film transistor comprises six thin film transis 
tOrS. 
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