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DESCRIPTION

TITLE:

PIXEL STRUCTURE

BACKGROUND
[Technical Field]

[0001] The present disclosure relates to a pixel structure.

[Description of Related Art]

[0002] Light emitting diode display panels include an active device substrate and a
plurality of light emitting diode devices disposed on the active device substrate. Inheriting
the characteristics of light emitting diodes, light emitting diode display panels have
advantages such as power saving, high efficiency, high brightness, and fast response time.
In addition, compared to organic light emitting diode display panels, light emitting diode
display panels also have advantages such as easy color adjustment, long light emitting life,
and no image burn-in. Therefore, light emitting diode display panels are regarded as the
next generation display technology. Generally speaking, the pixel driving circuit of a light
emitting diode display panel includes thin film transistors for providing high current. The
semiconductor layer of a thin film transistor capable of providing high current may be

disposed above a thicker conductive layer, and disconnection problems may easily occur.

SUMMARY

[Problem to be Solved]
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[0003] The present disclosure provides a pixel structure that may improve disconnection
problems.

[0004] The present disclosure provides another pixel structure that may improve
disconnection problems.

[0005] A pixel structure according to an embodiment of the present disclosure is disposed
on a substrate and includes a first control component group, a second control component
group, a conductive structure, a first dielectric layer, and a pixel element. The pixel
element is electrically connected to the conductive structure, the first control component
group, and the second control component group. The first control component group
includes at least one first thin film transistor. The first thin film transistor has a portion of
a first silicon-containing semiconductor layer, a portion of a first conductive layer
corresponding to the portion of the first silicon-containing semiconductor layer, a first gate
dielectric layer disposed between the first silicon-containing semiconductor layer and the
first conductive layer, a first source connected to the portion of the first silicon-containing
semiconductor layer, and a first drain connected to the portion of the first silicon-containing
semiconductor layer. The portion of the first conductive layer includes a first gate. The
first dielectric layer is disposed and covers the substrate, the first control component group,
and the conductive structure. The second control component group includes at least one
second thin film transistor. The second thin film transistor has a second silicon-containing
semiconductor layer, a second conductive layer disposed on the second silicon-containing
semiconductor layer, a second gate dielectric layer disposed between the second silicon-
containing semiconductor layer and the second conductive layer, a second source connected
to the second silicon-containing semiconductor layer, and a second drain connected to the
second silicon-containing semiconductor layer. The second conductive layer includes a

second gate. The second thin film transistor is located on the conductive structure. A
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vertical projection area of at least a portion of the conductive structure on the substrate is
greater than or substantially equal to a vertical projection area of the second silicon-
containing semiconductor layer on the substrate.

[0006] A pixel structure according to another embodiment of the present disclosure is
disposed on a substrate and includes a first control component group, a second control
component group, a first dielectric layer, a second dielectric layer, a third dielectric layer,
two junction segments, and a pixel element. The pixel element is electrically connected to
the first control component group and the second control component group. The first
control component group includes at least one first thin film transistor. The first thin film
transistor has a first silicon-containing semiconductor layer, a second silicon-containing
semiconductor layer, a first conductive layer, a second conductive layer, a first source, a
first drain, a second source, and a second drain. The first conductive layer is located on
the first silicon-containing semiconductor layer. The first dielectric layer covers the first
silicon-containing semiconductor layer and is sandwiched between the first conductive layer
and the first silicon-containing semiconductor layer. The second dielectric layer is
disposed and covers the first conductive layer, the first silicon-containing semiconductor
layer, and the first dielectric layer. The second silicon-containing semiconductor layer is
disposed on the second dielectric layer. The second conductive layer is disposed on the
second silicon-containing semiconductor layer. The third dielectric layer covers the
second silicon-containing semiconductor layer and is sandwiched between the second
conductive layer and the second silicon-containing semiconductor layer. The first source
and the second source respectively pass through at least one of the first dielectric layer and
the second dielectric layer and are connected to each other via one of the plurality of junction
segments. The first drain and the second drain respectively pass through at least one of

the first dielectric layer and the second dielectric layer and are connected to each other via
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another one of the plurality of junction segments. A vertical projection area of the second
silicon-containing semiconductor layer on the substrate is smaller than or substantially equal
to a vertical projection area of the first conductive layer on the substrate. The first

conductive layer includes a first gate. The second conductive layer includes a second gate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a schematic diagram of an equivalent circuit of a pixel structure 10
according to an embodiment of the present disclosure.

FIG. 2 is a schematic cross-sectional view of a pixel structure 10 according to an
embodiment of the present disclosure.

FIG. 3 is a schematic diagram of an equivalent circuit of a pixel structure 10A
according to another embodiment of the present disclosure.

FIG. 4 is a schematic cross-sectional view of a pixel structure 10A according to an
embodiment of the present disclosure.

FIG. 5 is a schematic diagram of an equivalent circuit of a pixel structure 10B
according to yet another embodiment of the present disclosure.

FIG. 6 is a top view and perspective schematic diagram of a first thin film transistor
TAB of a pixel structure 10B according to yet another embodiment of the present disclosure.

FIG. 7 is a schematic cross-sectional view of a first thin film transistor TAB of a
pixel structure 10B according to yet another embodiment of the present disclosure.

FIG. 8 is a top view and perspective schematic diagram of a first thin film transistor
TAC of a pixel structure 10C according to yet another embodiment of the present disclosure.

FIG. 9 is a schematic cross-sectional view of a first thin film transistor TAC of a

pixel structure 10C according to yet another embodiment of the present disclosure.
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FIG. 10 is a schematic diagram of an equivalent circuit of a pixel structure 10D
according to still another embodiment of the present disclosure.

FIG. 11 is a top view and perspective schematic diagram of a first thin film transistor
TAD of a pixel structure 10D according to still another embodiment of the present
disclosure.

FIG. 12 is a schematic cross-sectional view of a first thin film transistor TAD of a
pixel structure 10D according to still another embodiment of the present disclosure.

FIG. 13 is a schematic cross-sectional view of a first thin film transistor TAD of a
pixel structure 10D according to still another embodiment of the present disclosure.

FIG. 14 is a schematic cross-sectional view of a first thin film transistor TAD of a
pixel structure 10D according to still another embodiment of the present disclosure.

FIG. 15 is a schematic cross-sectional view of a first thin film transistor TAD and a
second thin film transistor TB of a pixel structure 10D according to still another embodiment
of the present disclosure.

FIG. 16 is a top view and perspective schematic diagram of a first thin film transistor
TAE of a pixel structure 10E according to an embodiment of the present disclosure.

FIG. 17 is a schematic cross-sectional view of a first thin film transistor TAE of a
pixel structure 10E according to an embodiment of the present disclosure.

FIG. 18 is a schematic cross-sectional view of a first thin film transistor TAE of a
pixel structure 10E according to still another embodiment of the present disclosure.

FIG. 19 is a schematic cross-sectional view of a first thin film transistor TAE of a

pixel structure 10E according to still another embodiment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0008] Reference will now be made in detail to exemplary embodiments provided in the
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disclosure, examples of which are illustrated in accompanying drawings. Wherever
possible, identical reference numerals are used in the drawings and descriptions to refer to
identical or similar parts.

[0009] It should be understood that when a device such as a layer, film, region or
substrate is referred to as being “on” or “connected to” another device, it may be directly on
or connected to another device, or intervening devices may also be present. In contrast,
when a device is referred to as being “directly on” or “directly connected to”” another device,
there are no intervening devices present. As used herein, the term “connected” may refer
to physical connection and/or electrical connection.  Besides, if two devices are
“electrically connected” or “coupled”, it is possible that other devices are present between
these two devices.

[0010] The term “about,” “approximately,” or “substantially” as used herein is inclusive
of the stated value and a mean within an acceptable range of deviation for the particular
value as determined by people having ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the particular quantity (i.e., the
limitations of the measurement system). For example, “about” may mean within one or
more standard deviations, for example, +30%, £20%, £10%, or +5% of the stated value.
Moreover, a relatively acceptable range of deviation or standard deviation may be chosen

99 ¢

for the term “about,” “approximately,” or “substantially” as used herein based on optical
properties, etching properties or other properties, instead of applying one standard deviation
across all the properties.

[0011] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by people of ordinary skill in

the art. It will be further understood that terms, such as those defined in the commonly

used dictionaries, should be interpreted as having a meaning that is consistent with their
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meaning in the context of the relevant art and the invention and will not be interpreted in an
idealized or overly formal sense unless expressly so defined herein.

[0012] FIG. 1 is a schematic equivalent circuit diagram of a pixel structure 10 according
to an embodiment of the present disclosure. FIG. 2 is a schematic cross-sectional view of
a pixel structure 10 according to an embodiment of the present disclosure. Referring to
FIG. 1 and FIG. 2, the pixel structure 10 is disposed on a substrate 110. In some
embodiments, the material of the substrate 110 may be glass, quartz, organic polymer, or
opaque/reflective material (for example: conductive material, wafer, ceramic, or other
applicable materials), or other applicable materials, but the present disclosure is not limited
thereto.

[0013] Referring to FIG. 1, the pixel structure 10 includes a pixel driving circuit SPC and
a pixel element PE electrically connected to the pixel driving circuit SPC. In some
embodiments, the pixel element PE may be an inorganic self-luminous element, an organic
self-luminous element, a non-self-luminous element, or other suitable pixel elements. In
some embodiments, preferably, the pixel element PE is an inorganic self-luminous element,
such as but not limited to: micro light-emitting diode (LLED).

[0014] Referring to FIG. 1, the pixel driving circuit SPC includes a first control
component group G1, a second control component group G2, and at least one conductive
structure C, wherein the pixel element PE is electrically connected to the conductive
structure C, the first control component group G1, and the second control component group
G2. In some embodiments, the pixel driving circuit SPC may include n thin film transistors
T and m conductive structures C, wherein n is a positive integer greater than or equal to 2,
and m is a positive integer greater than or equal to 1. In some embodiments, n may not be
equal tom. For example, in some embodiments, n=7, m=1, that is, the pixel driving circuit

SPC may include 7 thin film transistors T and 1 conductive structure C. In some
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embodiments, the conductive structure C is, for example, a capacitor structure. In brief, in
some embodiments, the pixel driving circuit SPC may be a 7T1C architecture. However,
the present disclosure is not limited thereto. In other embodiments, the pixel driving
circuit SPC may also be other architectures, such as but not limited to: 3T1C, 4T1C, 5T1C,
6T1C, 4T2C, 5T2C, 6T2C, 7T2C, etc. It should be noted that the present disclosure does
not limit the conductive structure C to necessarily be a capacitor structure. In other
embodiments, the conductive structure C may also be a signal line or other type of an
element.

[0015] Referring to FIG. 1, the first control component group G1 of the pixel driving
circuit SPC includes at least one first thin film transistor TA. In some embodiments, the first
thin film transistor TA has a higher current flow. The first control component group G1
including the first thin film transistor TA may be called a high current control component
group. In some embodiments, the first thin film transistor TA of the first control
component group G1 may include a driving device or a light emission control device. In
some embodiments, the first thin film transistor TA is electrically connected to the pixel
element PE, and the first thin film transistor TA electrically connected to the pixel element
PE may be called a driving device, a light emission control device, or other devices.

[0016] Taking the 7T1C architecture as an example, the pixel driving circuit SPC may
include seven thin film transistors T1, T2, T3, T4, TS5, T6, T7 and one conductive structure
C, wherein the source T1a of the thin film transistor T1 is electrically connected to the power
terminal OVDD, the gate T1c of the thin film transistor T1 is electrically connected to the
light emitting signal terminal EM1, the drain T1b of the thin film transistor T1 is electrically
connected to the source T3a of the thin film transistor T3 and the drain T2b of the thin film
transistor T2, the source T2a of the thin film transistor T2 is electrically connected to a data

line Data, the gate T2c of the thin film transistor T2 is electrically connected to a scan line
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Scan, the gate T3c of the thin film transistor T3 is electrically connected to the source T4a
of the thin film transistor T4, the source T4a of the thin film transistor T5 and the conductive
structure C, the drain T3b of the thin film transistor T3 is electrically connected to the drain
T4b of the thin film transistor T4 and the source T6a of the thin film transistor T6, the gate
T4c of the thin film transistor T4 is electrically connected to the signal terminal S1, the gate
T5c of the thin film transistor T5 is electrically connected to the signal terminal S2, the drain
T5b of the thin film transistor T5 is electrically connected to the reference potential Vref-1,
the gate T6c of the thin film transistor T6 is electrically connected to the light emitting signal
terminal EM2, the drain T6b of the thin film transistor T6 is electrically connected to the
pixel element PE, the source T7a of the thin film transistor T7 is electrically connected to
the reference potential Vref-2, the gate T7c of the thin film transistor T7 is electrically
connected to the reset signal terminal Reset, the drain T7b of the thin film transistor T7 is
electrically connected to the pixel element PE, and the first thin film transistor TA may be
the thin film transistor T1 (i.e., a light emission control device), the thin film transistor T3
(i.e., a driving device) or the thin film transistor T6 (i.e., a light emission control device),
but the present disclosure is not limited thereto. Other details of the 7T1C architecture
may refer to US Patent US9343014B2.

[0017] The second control component group G2 of the pixel driving circuit SPC includes
at least one second thin film transistor TB. In some embodiments, the current flowing
through the second thin film transistor TB of the second control component group G2 is of
normal magnitude or lower. The second control component group G2 including the second
thin film transistor TB may be called a normal current control component group or a low
current control component group. For example, in the 7T1C architecture, the second thin
film transistor TB may be the thin film transistor T2, the thin film transistor T4, the thin film

transistor TS or the thin film transistor T7, but the present disclosure is not limited thereto.
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[0018] Referring to FIG. 2, the first thin film transistor TA has a portion 152 of the first
silicon-containing semiconductor layer 150, a portion 172 of the first conductive layer 170
corresponding to the portion 152 of the first silicon-containing semiconductor layer 150, a
first gate dielectric layer 160 disposed between the first silicon-containing semiconductor
layer 150 and the first conductive layer 170, a first source 252 connected to the portion 152
of the first silicon-containing semiconductor layer 150, and a first drain 254 connected to
the portion 152 of the first silicon-containing semiconductor layer 150, and the portion 172
of the first conductive layer 170 includes the first gate TAc of the first thin film transistor
TA.

[0019] Referring to FIG. 1 and FIG. 2, in some embodiments, the first drain 254 of the
first thin film transistor TA of the first control component group G1 is electrically connected
to the pixel element PE. For example, in some embodiments, the drain T1b of the thin film
transistor T1 in FIG. 1 is electrically connected to the pixel element PE, and the first source
252, the first drain 254, and the first gate TAc of the first thin film transistor TA in FIG. 2
may respectively refer to the source T1a, the drain T1b, and the gate Tlc of the thin film
transistor T1 in FIG. 1. In some embodiments, the drain T3b of the thin film transistor T3
in FIG. 1 is electrically connected to the pixel element PE, and the first source 252, the first
drain 254, and the first gate TAc of the first thin film transistor TA in FIG. 2 may respectively
refer to the source T3a, the drain T3b, and the gate T3¢ of the thin film transistor T3 in FIG.
1. In some embodiments, the drain T6b of the thin film transistor T6 in FIG. 1 is electrically
connected to the pixel element PE, and the first source 252, the first drain 254, and the first
gate TAc of the first thin film transistor TA in FIG. 2 may respectively refer to the source
T6a, the drain T6b, and the gate T6c of the thin film transistor T6 in FIG. 1.

[0020] Referring to FIG. 2, in some embodiments, the first silicon-containing

semiconductor layer 150 may have a single layer or multilayer structure. In some
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embodiments, the material of the first silicon-containing semiconductor layer 150 may be
polycrystalline silicon, microcrystalline silicon, single crystal silicon, amorphous silicon,
silicon-rich dielectric material, other suitable materials, or combinations thereof. Taking
polycrystalline silicon as a preferred example, the portion 152 of the first silicon-containing
semiconductor layer 150 has a channel region (not labeled) between two heavily doped
regions (not labeled). In other embodiments, a lightly doped region (not labeled) may be
located between the channel region and the heavily doped regions; that is, either side of the
channel region may be provided with a lightly doped region and a heavily doped region.
In yet another embodiment, one side of the channel region may be provided with a heavily
doped region and an extension region (not labeled), while the other side of the channel
region may be provided with a lightly doped region and a heavily doped region.

[0021] Referring to FIG. 2, in some embodiments, based on conductivity considerations,
the first conductive layer 170, the first source 252, and/or the first drain 254 are generally
made of metal material. However, the present disclosure is not limited thereto.
According to other embodiments, the first conductive layer 170, the first source 252, and/or
the first drain 254 may also use other conductive materials. For example: alloys, nitrides
of metal materials, oxides of metal materials, oxynitrides of metal materials, or stacked
layers of metal materials and other conductive materials.

[0022] Referring to FIG. 2, in some embodiments, the first gate dielectric layer 160 may
have a single layer or multilayer structure. In some embodiments, the material of the first
gate dielectric layer 160 may be inorganic material (for example: silicon oxide, silicon
nitride, silicon oxynitride, or stacked layers of at least two of the aforementioned materials),
organic material, or combinations thereof. In some embodiments, if the first gate dielectric
layer 160 has a multilayer structure, and the materials of the multiple film layers of the

multilayer structure may be the same or different.
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[0023] Referring to FIG. 2, in some embodiments, the pixel structure 10 may further
optionally include a conductive layer 130 and a buffer layer 140 disposed on the substrate
110. The conductive layer 130 is located below the portion 152 of the first silicon-containing
semiconductor layer 150 of the first thin film transistor TA. The first conductive layer 170
is located above the portion 152 of the first silicon-containing semiconductor layer 150 of
the first thin film transistor TA. The buffer layer 140 is sandwiched between the portion 152
of the first silicon-containing semiconductor layer 150 and the conductive layer 130. In
some embodiments, the pixel structure 10 may further optionally include another buffer
layer 120, wherein another buffer layer 120 is sandwiched between the conductive layer 130
and the substrate 110.

[0024] In some embodiments, based on conductivity considerations, the conductive layer
130 is generally made of metal material. However, the present disclosure is not limited
thereto. According to other embodiments, the conductive layer 130 may also use other
conductive materials, for example: alloys, nitrides of metal materials, oxides of metal
materials, oxynitrides of metal materials, or stacked layers of metal materials and other
conductive materials. In some embodiments, the buffer layer 140 and/or another buffer
layer 120 may have a single layer or multilayer structure. In some embodiments, the
material of the buffer layer 140 and/or another buffer layer 120 may be inorganic material
(for example: silicon oxide, silicon nitride, silicon oxynitride, or stacked layers of at least
two of the aforementioned materials), organic material, or combinations thereof. In some
embodiments, if the buffer layer 140 and/or another buffer layer 120 have a multilayer
structure, the materials of the multiple film layers of the multilayer structure may be the
same or different.

[0025] Referring to FIG. 1 and FIG. 2, the pixel structure 10 further includes a first

dielectric layer 200 disposed on and covering the substrate 110, the first control component
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group G1, and the conductive structure C. In some embodiments, the first dielectric layer
200 may have a single layer or multilayer structure. In some embodiments, the material
of the first dielectric layer 200 may be inorganic material (for example: silicon oxide, silicon
nitride, silicon oxynitride, or stacked layers of at least two of the aforementioned materials),
organic material, or combinations thereof.

[0026] In some embodiments, the conductive structure C of FIG. 2 may be one of the
conductive structures C of the pixel driving circuit SPC of FIG. 1. Referring to FIG. 2, in
some embodiments, one of the multiple electrodes E1, E2 of the conductive structure C may
include a portion 154 of the first silicon-containing semiconductor layer 150, another one
of the multiple electrodes E1, E2 of the conductive structure C may include a portion 174
of the first conductive layer 170, the first gate dielectric layer 160 covers one of the multiple
electrodes E1, E2 of the conductive structure C, and the first gate dielectric layer 160 may
be sandwiched between the multiple electrodes E1, E2 of the conductive structure C, but
the present disclosure is not limited thereto.

[0027] Referring to FIG. 2, in some embodiments, the pixel structure 10 may further
optionally include a second dielectric layer 180 disposed between the first dielectric layer
200 and the first conductive layer 170. In some embodiments, the second dielectric layer
180 may have a single layer or multilayer structure. In some embodiments, the material
of the second dielectric layer 180 may be inorganic material (for example: silicon oxide,
silicon nitride, silicon oxynitride, or stacked layers of at least two of the aforementioned
materials), organic material, or combinations thereof. In some embodiments, if the second
dielectric layer 180 has a multilayer structure, the materials of the multiple film layers of
the multilayer structure may be the same or different.

[0028] Referring to FIG. 2, the second thin film transistor TB has a second silicon-

containing semiconductor layer 210, a second conductive layer 230 disposed on the second
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silicon-containing semiconductor layer 210, a second gate dielectric layer 220 disposed
between the second silicon-containing semiconductor layer 210 and the second conductive
layer 230, a second source 256 connected to the second silicon-containing semiconductor
layer 210, and a second drain 258 connected to the second silicon-containing semiconductor
layer 210. The second conductive layer 230 includes a second gate TBc of the second thin
film transistor TB. The second thin film transistor TB is located on the conductive structure
C. The first dielectric layer 200 is sandwiched between the second thin film transistor TB
and the conductive structure C.

[0029] It is worth noting that a vertical projection area of at least one of the multiple
electrodes E1, E2 of the conductive structure C on the substrate 110 is greater than or
substantially equal to a wvertical projection area of the second silicon-containing
semiconductor layer 210 on the substrate 110. The vertical projection area of the second
silicon-containing semiconductor layer 210 on the substrate 110 is located within the
vertical projection area of at least one of the multiple electrodes E1, E2 of the conductive
structure C on the substrate 110. Thereby, even if the metal layer (for example: the first
conductive layer 170) below the second silicon-containing semiconductor layer 210 is thick,
the second silicon-containing semiconductor layer 210 may still be formed on the flat
surface 200a of the first dielectric layer 200, and disconnection problems are less likely to
occur. In some embodiments, the electrode E1 may optionally belong to the first silicon-
containing semiconductor layer 150 rather than belong to the metal layer, and the vertical
projection area of the electrode E1 belonging to the first silicon-containing semiconductor
layer 150 on the substrate 110 may optionally be greater than, equal to, or smaller than the
vertical projection area of the second silicon-containing semiconductor layer 210 on the
substrate 110, which is not limited by the present disclosure.

[0030] Referring to FIG. 1 and FIG. 2, in some embodiments, the second gate TBc of the
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second thin film transistor TB of the second control component group G2 is electrically
connected to the scan line Scan, the second source 256 of the second thin film transistor TB
of the second control component group G2 is electrically connected to the data line Data,
and the second drain 258 of the second thin film transistor TB of the second control
component group G2 is electrically connected to the first thin film transistor TA of the first
control component group G1.

[0031] For example, in some embodiments, the second source 256, the second drain 258,
and the second gate TBc of the second thin film transistor TB in FIG. 2 may respectively
refer to the source T2a, the drain T2b, and the gate T2c of the thin film transistor T2 in FIG.
1, wherein the gate T2c of the thin film transistor T2 in FIG. 1 is electrically connected to
the scan line Scan, the source T2a of the thin film transistor T2 in FIG. 1 is electrically
connected to the data line Data, and the drain T2b of the thin film transistor T2 in FIG. 1 is
electrically connected to the thin film transistors T1, T3.

[0032] However, the present disclosure is not limited thereto. In another embodiment,
the second source 256, the second drain 258, and the second gate TBc of the second thin
film transistor TB in FIG. 2 may also respectively refer to the source T4a, the drain T4b,
and the gate T4c of the thin film transistor T4 in FIG. 1; in yet another embodiment, the
second source 256, the second drain 258, and the second gate TBc of the second thin film
transistor TB in FIG. 2 may also respectively refer to the source T5a, the drain T5b, and the
gate T5c of the thin film transistor TS in FIG. 1; in still another embodiment, the second
source 256, the second drain 258, and the second gate TBc of the second thin film transistor
TB in FIG. 2 may also respectively refer to the source T7a, the drain T7b, and the gate T7c
of the thin film transistor T7 in FIG. 1.

[0033] Referring to FIG. 1 and FIG. 2, in some embodiments, the pixel structure 10

further includes a dielectric layer 240 disposed on the substrate 110 and covering the first
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control component group G1, the second control component group G2, and the conductive
structure C. The first source 252 and the first drain 254 of the first thin film transistor TA
penetrate through the dielectric layer 240, the first dielectric layer 200, and the first gate
dielectric layer 160 and connect to a portion 152 of the first silicon-containing
semiconductor layer 150. The second source 256 and the second drain 258 of the second
thin film transistor TB penetrate through the dielectric layer 240 and the second gate
dielectric layer 220 and connect to the second silicon-containing semiconductor layer 210.
In some embodiments, the dielectric layer 240 may be a single layer or multilayer structure.
In some embodiments, the material of the dielectric layer 240 may be an inorganic material
(for example: silicon oxide, silicon nitride, silicon oxynitride, or a stacked layer of at least
two of the aforementioned materials), an organic material, or a combination thereof. In some
embodiments, if the dielectric layer 240 is a multilayer structure, the materials of the
multiple film layers of the multilayer structure may be the same or different.

[0034] It must be noted that the following embodiments use the same element reference
numerals and partial content as the aforementioned embodiments, wherein the same
reference numerals are used to represent the same or similar elements, and descriptions of
the same technical content are omitted. For descriptions of the omitted portions, reference
may be made to the aforementioned embodiments, and the following embodiments will not
repeat them.

[0035] FIG. 3 is a schematic diagram of an equivalent circuit of a pixel structure 10A
according to another embodiment of the present disclosure. FIG. 4 is a cross-sectional
schematic diagram of a pixel structure 10A according to an embodiment of the present
disclosure. The pixel structure 10A in FIG. 3 and FIG. 4 is similar to the pixel structure
10 in FIG. 1 and FIG. 2, and the difference between them lies in that the configuration of

the conductive structure CA of the pixel structure 10A in FIG. 3 and FIG. 4 is different from
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the configuration of the conductive structure C of the pixel structure 10 in FIG. 1 and FIG.
2.

[0036] Referring to FIG. 4, specifically, in this embodiment, the pixel structure 10A
further includes a third conductive layer 190. The second dielectric layer 180 and the third
conductive layer 190 are disposed on the substrate 110. The second dielectric layer 180
covers the first thin film transistor TA and one of the plurality of electrodes E1, E2 of the
conductive structure CA (for example: electrode E1). One of the plurality of electrodes E1,
E2 of the conductive structure CA (for example: electrode E1) includes a portion 176 of the
first conductive layer 170. Another one of the plurality of electrodes E1, E2 of the
conductive structure CA (for example: electrode E2) includes the third conductive layer 190.
The second dielectric layer 180 is sandwiched between the plurality of electrodes E1, E2 of
the conductive structure CA. In some embodiments, the electrodes E1, E2 may selectively
belong to two metal layers respectively, wherein the vertical projection area of the electrode
E1 belonging to one metal layer on the substrate 110 is larger than the vertical projection
area of the second silicon-containing semiconductor layer 210 on the substrate 110, and the
vertical projection area of the electrode E2 belonging to another metal layer on the substrate
110 1s also larger than the vertical projection area of the second silicon-containing
semiconductor layer 210 on the substrate 110.

[0037] FIG. 5 is a schematic diagram of an equivalent circuit of a pixel structure 10B
according to yet another embodiment of the present disclosure. FIG. 6 is a top view and
perspective schematic diagram of a first thin film transistor TAB of a pixel structure 10B
according to yet another embodiment of the present disclosure. FIG. 7 is a cross-sectional
schematic diagram of a first thin film transistor TAB of a pixel structure 10B according to
yet another embodiment of the present disclosure. FIG. 7 corresponds to the cross-section

line I-I' of FIG. 6.
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[0038] Referring to FIG. 5, FIG. 6 and FIG. 7, the pixel structure 10B is disposed on the
substrate 110. The pixel structure 10B includes a first control component group G1, a second
control component group G2, a first dielectric layer 260, a second dielectric layer 280, a
third dielectric layer 290, two junction segments 316, 318 and a pixel element PE, wherein
the pixel element PE is electrically connected to the first control component group G1 and
the second control component group G2.

[0039] The first control component group G1 includes at least one first thin film transistor
TAB. In some embodiments, the first thin film transistor TAB has a higher current flow.
The first control component group G1 including the first thin film transistor TAB may be
called a high current control component group. In some embodiments, the first thin film
transistor TAB of the first control component group G1 may include a driving device or a
light emitting control device. In some embodiments, the first thin film transistor TAB is
electrically connected to the pixel element PE, and the first thin film transistor TAB
electrically connected to the pixel element PE may be called a driving device, a light
emitting control device or other devices. Taking the 7T1C architecture as an example, the
first thin film transistor TAB may be a thin film transistor T1 (i.e., a light emitting control
device), a thin film transistor T3 (i.e., a driving device) or a thin film transistor T6 (i.e., a
light emitting control device), but the present disclosure is not limited thereto.

[0040] Referring to FIG. 6 and FIG. 7, the first thin film transistor TAB has a first silicon-
containing semiconductor layer 150, a second silicon-containing semiconductor layer 210,
a first conductive layer 170, a second conductive layer 230B, a first source 312-1, a first
drain 314-1, a second source 312-2 and a second drain 314-2. The first conductive layer 170
is disposed on the first silicon-containing semiconductor layer 150. The first conductive
layer 170 includes a first gate TAc-1. The first dielectric layer 260 covers the first silicon-

containing semiconductor layer 150 and is sandwiched between the first conductive layer

18-



10

15

20

25

170 and the first silicon-containing semiconductor layer 150. The second dielectric layer
280 1is disposed and covers the first conductive layer 170, the first silicon-containing
semiconductor layer 150 and the first dielectric layer 260. The second silicon-containing
semiconductor layer 210 is disposed on the second dielectric layer 280. The second
conductive layer 230B is disposed on the second silicon-containing semiconductor layer
210. The second conductive layer 230 includes a second gate TAc-2. The first gate TAc-1
and the second gate TAc-2 may have the same potential. The third dielectric layer 290
covers the second silicon-containing semiconductor layer 210 and is sandwiched between
the second conductive layer 230B and the second silicon-containing semiconductor layer
210. The first source 312-1 and the second source 312-2 respectively pass through at least
one of the first dielectric layer 260, the second dielectric layer 280 and the third dielectric
layer 290 and are connected to each other via the junction segment 316. The first drain 314-
1 and the second drain 314-2 respectively pass through at least one of the first dielectric
layer 260, the second dielectric layer 280 and the third dielectric layer 290 and are connected
to each other via the junction segment 318.

[0041] The first thin film transistor TAB is formed by connecting in series one thin film
transistor including the first silicon-containing semiconductor layer 150, the first gate TAc-
1, the first source 312-1 and the first drain 314-1 with another thin film transistor including
the second silicon-containing semiconductor layer 210, the second gate TAc-2, the second
source 312-2 and the second drain 314-2. Therefore, the first thin film transistor TAB may
satisfy the demand for high current.

[0042] In some embodiments, the pixel structure 10B further includes a fourth dielectric
layer 300, disposed on the substrate 110 and covering the third dielectric layer 290 and the
second conductive layer 230B. The first source 312-1 is disposed on the fourth dielectric

layer 300. The first source 312-1 extends through the fourth dielectric layer 300, the third
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dielectric layer 290, the second dielectric layer 280 and the first dielectric layer 260 to
connect to the first silicon-containing semiconductor layer 150. The second source 312-2 is
disposed on the fourth dielectric layer 300. The second source 312-2 extends through the
fourth dielectric layer 300 and the third dielectric layer 290 to connect to the second silicon-
containing semiconductor layer 210. The first source 312-1 and the second source 312-2 are
connected to each other via a junction segment 316 disposed on the fourth dielectric layer
300. The first drain 314-1 is disposed on the fourth dielectric layer 300. The first drain 314-
1 extends through the fourth dielectric layer 300, the third dielectric layer 290, the second
dielectric layer 280 and the first dielectric layer 260 to connect to the first silicon-containing
semiconductor layer 150. The second drain 314-2 is disposed on the fourth dielectric layer
300. The second drain 314-2 extends through the fourth dielectric layer 300 and the third
dielectric layer 290 to connect to the second silicon-containing semiconductor layer 210.
The first drain 314-1 and the second drain 314-2 are connected to each other via a junction
segment 318 disposed on the fourth dielectric layer 300.

[0043] In some embodiments, the pixel structure 10B further includes a dielectric layer
270, disposed on the substrate 110. The dielectric layer 270 is disposed and covers the first
conductive layer 170, the first silicon-containing semiconductor layer 150 and the first
dielectric layer 260 and 1s sandwiched between the second dielectric layer 280 and the first
conductive layer 170. In some embodiments, any one of the first dielectric layer 260, the
second dielectric layer 280, the third dielectric layer 290, the fourth dielectric layer 300 and
the dielectric layer 270 may be a single layer or multilayer structure. In some
embodiments, the material of any one of the first dielectric layer 260, the second dielectric
layer 280, the third dielectric layer 290, the fourth dielectric layer 300 and the dielectric
layer 270 may be inorganic material (for example: silicon oxide, silicon nitride, silicon

oxynitride, or a stacked layer of at least two of the above materials), organic material or a
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combination thereof. In some embodiments, if any one of the first dielectric layer 260, the
second dielectric layer 280, the third dielectric layer 290, the fourth dielectric layer 300 and
the dielectric layer 270 is a multilayer structure, the materials of the multiple film layers of
the multilayer structure may be the same or different. In some embodiments, any two of
the first dielectric layer 260, the second dielectric layer 280, the third dielectric layer 290,
the fourth dielectric layer 300 and the dielectric layer 270 may use the same or different
materials.

[0044] It is worth noting that the vertical projection area of the second silicon-containing
semiconductor layer 210 on the substrate 110 is smaller than or substantially equal to the
vertical projection area of the first conductive layer 170 on the substrate 110. The vertical
projection area of the second silicon-containing semiconductor layer 210 on the substrate
110 is located within the vertical projection area of the first conductive layer 170 on the
substrate 110. Thereby, the second silicon-containing semiconductor layer 210 may be
formed on the flat surface 280a of the second dielectric layer 280, and disconnection
problems are not likely to occur.

[0045] Referring to FIG. 6, in some embodiments, the length L150 of the first silicon-
containing semiconductor layer 150 may be greater than the length L170 of the first
conductive layer 170 and the length L210 or width W210 of the second silicon-containing
semiconductor layer 210, and the length L170 of the first conductive layer 170 is greater
than or substantially equal to the length L210 or width W210 of the second silicon-
containing semiconductor layer 210. In some embodiments, the length L230B of the second
conductive layer 230B may be the smallest, and the length L150 of the first silicon-
containing semiconductor layer 150 may be the largest. In some embodiments, the length
L210 of the second silicon-containing semiconductor layer 210 may be greater than the

length L230B of the second conductive layer 230B and smaller than or equal to the length
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L150 of the first silicon-containing semiconductor layer 150.

[0046] Referring to FIG. 6, in some embodiments, the extending direction d150 of the
first silicon-containing semiconductor layer 150 and the extending direction d210 of the
second silicon-containing semiconductor layer 210 are substantially parallel, and the
extending direction d316/d138 of any one of the plurality of junction segments 316, 318 is
substantially parallel to one of the extending direction d150 of the first silicon-containing
semiconductor layer 150 and the extending direction d210 of the second silicon-containing
semiconductor layer 210, but the present disclosure is not limited thereto. In some
embodiments, if the extending direction d150 of the first silicon-containing semiconductor
layer 150 and the extending direction d210 of the second silicon-containing semiconductor
layer 210 are parallel, the second conductive layer 230B may be selectively substantially
perpendicular to the extending direction d150 of the first silicon-containing semiconductor
layer 150 and the extending direction d210 of the second silicon-containing semiconductor
layer 210, but the present disclosure is not limited thereto.

[0047] FIG. 8 is a top view and perspective view of the first thin film transistor TAC of
the pixel structure 10C according to another embodiment of the present disclosure. FIG.
9 is a cross-sectional view of the first thin film transistor TAC of the pixel structure 10C
according to another embodiment of the present disclosure. FIG. 8 corresponds to the
cross-section line II-II' of FIG. 7.

[0048] The pixel structure 10C and its first thin film transistor TAC in FIG. 8 and FIG. 9
are similar to the pixel structure 10C and its first thin film transistor TAB in FIG. 6 and FIG.
7, and the difference between them is that: in the embodiments of FIG. 8 and FIG. 9, the
pixel structure 10C further includes a third conductive layer 192. Referring to FIG. 8 and
FIG. 9, the third conductive layer 192 is disposed on the dielectric layer 270 and corresponds

to the first conductive layer 170. The third conductive layer 192 is sandwiched between the
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second dielectric layer 280 and the dielectric layer 270. The third conductive layer 192
corresponds to the first conductive layer 170 to form a conductive structure CC.

[0049] Referring to FIG. 8, in some embodiments, the length L150 of the first silicon-
containing semiconductor layer 150 is greater than the length L170/L.192 of any one of the
first conductive layer 170 and the third conductive layer 192 and the length L210 or width
W210 of the second silicon-containing semiconductor layer 210, and the length L170/L.192
of any one of the first conductive layer 170 and the third conductive layer 192 is greater
than or substantially equal to the length L210 or width W210 of the second silicon-
containing semiconductor layer 210.

[0050] FIG. 10 is an equivalent circuit diagram of the pixel structure 10D according to
still another embodiment of the present disclosure. FIG. 11 is a top view and perspective
view of the first thin film transistor TAD of the pixel structure 10D according to still another
embodiment of the present disclosure. FIG. 12 is a cross-sectional view of the first thin
film transistor TAD of the pixel structure 10D according to still another embodiment of the
present disclosure. FIG. 12 corresponds to the cross-section line III-III' of FIG. 11. FIG.
13 is a cross-sectional view of the first thin film transistor TAD of the pixel structure 10D
according to still another embodiment of the present disclosure. FIG. 13 corresponds to
the cross-section line IV-IV' of FIG. 11. FIG. 14 is a cross-sectional view of the first thin
film transistor TAD of the pixel structure 10D according to still another embodiment of the
present disclosure. FIG. 14 corresponds to the cross-section line V-V' of FIG. 11.

[0051] The pixel structure 10D and its first thin film transistor TAD in FIG. 10, FIG. 11,
FIG. 12, FIG. 13 and FIG. 14 are similar to the pixel structure 10B and its first thin film
transistor TAB in FIG. 5, FIG. 6 and FIG. 7, and the difference between them is that: the
structures of the first thin film transistors TAB and TAD are different.

[0052] Referring to FIG. 10, FIG. 11, FIG. 12, FIG. 13 and FIG. 14, specifically, in this
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embodiment, the extending direction d150 of the first silicon-containing semiconductor
layer 150 (labeled in FIG. 11) and the extending direction d210 of the second silicon-
containing semiconductor layer 210 (labeled in FIG. 11) are substantially intersected. In this
embodiment, the angle between the extending direction d150 of the first silicon-containing
semiconductor layer 150 and the extending direction d210 of the second silicon-containing
semiconductor layer 210 is 6, and 0°<0<90°. In the case where the extending direction d150
of the first silicon-containing semiconductor layer 150 and the extending direction d210 of
the second silicon-containing semiconductor layer 210 are intersected, the shapes of the
junction segments 316, 318 may have various implementations. For example, in this
embodiment, the shapes of the junction segments 316, 318 may be bent/curved or other
shapes.

[0053] FIG. 15 is a cross-sectional view of the first thin film transistor TAD and the
second thin film transistor TB of the pixel structure 10D according to still another
embodiment of the present disclosure. Referring to FIG. 10 and FIG. 15, the second
control component group G2 of the pixel structure 10D includes at least one second thin
film transistor TBD. In this embodiment, the second thin film transistor TBD has a
conductive layer 320, a silicon-containing semiconductor layer 330 corresponding to the
conductive layer 320, a gate insulating layer 340 sandwiched between the conductive layer
320 and the silicon-containing semiconductor layer 330, a source 352 connected to the
silicon-containing semiconductor layer 330, and a drain 354 connected to the silicon-
containing semiconductor layer 330.

[0054] In this embodiment, the conductive layer 320 of the second thin film transistor
TBD and one of the first conductive layer 170 and the second conductive layer 230B belong
to the same film layer. For example, in this embodiment, the conductive layer 320 of the

second thin film transistor TBD may belong to the same film layer as the second conductive
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layer 230B, but the present disclosure is not limited thereto.

[0055] In this embodiment, the gate insulating layer 340 of the second thin film transistor
TBD may belong to the same film layer as one of the first dielectric layer 260, the second
dielectric layer 280, and the third dielectric layer 290. For example, in this embodiment, the
gate insulating layer 340 of the second thin film transistor TBD may belong to the same film
layer as the third dielectric layer 290, but the present disclosure is not limited thereto.
[0056] In this embodiment, the silicon-containing semiconductor layer 330 of the second
thin film transistor TBD may belong to the same film layer as one of the first silicon-
containing semiconductor layer 150 and the second silicon-containing semiconductor layer
210. For example, in this embodiment, the silicon-containing semiconductor layer 330 of
the second thin film transistor TBD may belong to the same film layer as the second silicon-
containing semiconductor layer 210, but the present disclosure is not limited thereto.
[0057] Referring to FIG. 11 and FIG. 15, in this embodiment, the source 352 of the second
thin film transistor TBD may include one of the first source 312-1 and the second source
312-2 of the first thin film transistor TAD, or the drain 354 of the second thin film transistor
TBD may include one of the first drain 314-1 and the second drain 314-2 of the first thin
film transistor TAD. For example, in this embodiment, the drain 354 of the second thin film
transistor TBD may include the first drain 314-1 of the first thin film transistor TAD, but
the present disclosure is not limited thereto.

[0058] FIG. 16 is a top view and perspective view of the first thin film transistor TAE of
the pixel structure 10E according to an embodiment of the present disclosure. FIG. 17 is
a cross-sectional view of the first thin film transistor TAE of the pixel structure 10E
according to an embodiment of the present disclosure. FIG. 17 corresponds to the cross-
section line VI-VI' of FIG. 16. FIG. 18 is a cross-sectional view of the first thin film

transistor TAE of the pixel structure 10E according to another embodiment of the present
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disclosure. FIG. 18 corresponds to the cross-section line VII-VII' of FIG. 16. FIG. 19 is a
cross-sectional view of the first thin film transistor TAE of the pixel structure 10E according
to another embodiment of the present disclosure. FIG. 19 corresponds to the cross-section
line VIII-VIII' of FIG. 16.

[0059] The pixel structure 10E and its first thin film transistor TAE in FIG. 16, FIG. 17,
FIG. 18, and FIG. 19 are similar to the pixel structure 10C and its first thin film transistor
TAC in FIG. 8 and FIG. 9, and the difference between them lies in: the structures of the first
thin film transistors TAC and TAE are different.

[0060] Referring to FIG. 16, FIG. 17, FIG. 18, and FIG. 19, specifically, in this
embodiment, the extending direction d150 of the first silicon-containing semiconductor
layer 150 and the extending direction d210 of the second silicon-containing semiconductor
layer 210 are substantially intersected. In this embodiment, the angle between the extending
direction d150 of the first silicon-containing semiconductor layer 150 and the extending
direction d210 of the second silicon-containing semiconductor layer 210 is 6, and 0°<6<90°.
In the case where the extending direction d150 of the first silicon-containing semiconductor
layer 150 and the extending direction d210 of the second silicon-containing semiconductor
layer 210 are intersected, the shapes of the junction segments 316, 318 may have various
implementations. For example, in this embodiment, the shapes of the junction segments 316,

318 may be bent/curved or other shapes.

[Description of Symbols]
[0061]

10, 10A, 10B, 10C, 10D, 10E: pixel structure
110: substrate

120, 140: buffer layer

130, 320: conductive layer
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150: first silicon-containing semiconductor layer
152,154, 172, 174, 176: portion

160: first gate dielectric layer

170: first conductive layer

180: second dielectric layer

190, 192: third conductive layer

200: first dielectric layer

200a, 280a: flat surface

210: second silicon-containing semiconductor layer
220: second gate dielectric layer

230, 230B: second conductive layer

240, 270: dielectric layer

252, 312-1: first source

254, 314-1: first drain

256, 312-2: second source

258, 314-2: second drain

260: first dielectric layer

280: second dielectric layer

290: third dielectric layer

300: fourth dielectric layer

316, 318: junction segment

330: silicon-containing semiconductor layer
340: gate insulating layer

C, CA, CC: conductive structure

Data: data line
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d150, d210, d316, d138: extending direction
EMI1, EM2: light emitting signal terminal

E1, E2: electrode

G1: first control component group

G2: second control component group

L150, L170, L192, L210, L230B: length
OVDD: power terminal

PE: pixel element

Reset: reset signal terminal

Scan: scan line

SPC: pixel driving circuit

S1, S2: signal terminal

T, T1, T2, T3, T4, TS, T6, T7: thin film transistor
Tla, T2a, T3a, T4a, T5a, T6a, T7a, 352: source
T1b, T2b, T3b, T4b, TSb, T6b, T7b, 354: drain
Tlc, T2¢c, T3¢, T4c, T5c, Toc, T7c: gate

TA, TAB, TAC, TAD, TAE: first thin film transistor
Tac, TAc-1: first gate

TB, TBD: second thin film transistor

TBc, TAc-2: second gate

Vref-1, Vref-2: reference potential

W210: width

0: angle

[, TI-10°, II-11°, TV-IV?, V-V’ VI-VD, VII-VII’, VIII-VIIT’: cross-section line
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CLAIMS

Claim 1:

A pixel structure disposed on a substrate, the pixel structure comprising:

a first control component group, a second control component group, a conductive
structure, a first dielectric layer, and a pixel element, wherein the pixel element is
electrically connected to the conductive structure, the first control component group, and
the second control component group;

the first control component group comprising at least one first thin film transistor,
wherein the first thin film transistor has a portion of a first silicon-containing semiconductor
layer, a portion of a first conductive layer corresponding to the portion of the first silicon-
containing semiconductor layer, a first gate dielectric layer disposed between the first
silicon-containing semiconductor layer and the first conductive layer, a first source
connected to the portion of the first silicon-containing semiconductor layer, and a first drain
connected to the portion of the first silicon-containing semiconductor layer, and the portion
of the first conductive layer comprises a first gate;

the first dielectric layer disposed on and covering the substrate, the first control
component group, and the conductive structure;

the second control component group comprising at least one second thin film
transistor, wherein the second thin film transistor has a second silicon-containing
semiconductor layer, a second conductive layer disposed on the second silicon-containing
semiconductor layer, a second gate dielectric layer disposed between the second silicon-
containing semiconductor layer and the second conductive layer, a second source connected
to the second silicon-containing semiconductor layer, and a second drain connected to the
second silicon-containing semiconductor layer, the second conductive layer comprises a
second gate, the second thin film transistor is located on the conductive structure, and a
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vertical projection area of at least a portion of the conductive structure on the substrate is
greater than or substantially equal to a vertical projection area of the second silicon-

containing semiconductor layer on the substrate.

Claim 2;:

The pixel structure as claimed in claim 1, wherein the conductive structure is a
capacitor structure, and a vertical projection of at least one of electrodes of the capacitor
structure on the substrate is greater than or substantially equal to the vertical projection area

of the second silicon-containing semiconductor layer on the substrate.

Claim 3:
The pixel structure as claimed in claim 2, wherein one of the electrodes of the

conductive structure comprises a portion of the first silicon-containing semiconductor layer,
and another one of the electrodes of the conductive structure comprises a portion of the first

conductive layer.

Claim 4:
The pixel structure as claimed in claim 2, wherein one of the electrodes of the

conductive structure comprises a portion of the first silicon-containing semiconductor layer,
another one of the electrodes of the conductive structure comprises a portion of the first
conductive layer, the first gate dielectric layer covers the one of the electrodes of the
conductive structure, and the first gate dielectric layer is sandwiched between the electrodes

of the conductive structure.
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Claim 5:

The pixel structure as claimed in claim 2, further comprising:

a second dielectric layer and a third conductive layer disposed on the substrate,
wherein the second dielectric layer covers the at least one first thin film transistor and one
of the electrodes of the conductive structure, the one of the electrodes of the conductive
structure comprises a portion of the first conductive layer, another one of the electrodes of
the conductive structure comprises the third conductive layer, and the second dielectric layer

is sandwiched between the electrodes of the conductive structure.

Claim 6:

The pixel structure as claimed in claim 2, wherein the first thin film transistor of
the first control component group comprises a driving device or a light emitting control

device.

Claim 7:
The pixel structure as claimed in claim 2, further comprising:

a conductive layer and a buffer layer disposed on the substrate, wherein the conductive
layer is located below the portion of the first silicon-containing semiconductor layer of the
at least one first thin film transistor, the first conductive layer is located above the portion
of the first silicon-containing semiconductor layer of the at least one first thin film transistor,
and the buffer layer is sandwiched between the portion of the first silicon-containing

semiconductor layer and the conductive layer.
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Claim 8:

The pixel structure as claimed in claim 2, further comprising:

a dielectric layer disposed on the substrate and covering the first control component
group, the second control component group and the conductive structure, wherein the first
source and the first drain of the first thin film transistor penetrate through the dielectric
layer, the first dielectric layer and the first gate dielectric layer and connect to the portion of
the first silicon-containing semiconductor layer, and the second source and the second drain
of the second thin film transistor penetrate through the dielectric layer and the second gate

dielectric layer and connect to the second silicon-containing semiconductor layer.

Claim 9:
The pixel structure as claimed in claim 2, wherein the second gate of the second

thin film transistor of the second control component group is electrically connected to a scan
line, the second source of the second thin film transistor of the second control component
group is electrically connected to a data line, the second drain of the second thin film
transistor of the second control component group is electrically connected to the first thin
film transistor of the first control component group, and the first drain of the first thin film

transistor of the first control component group is electrically connected to the pixel element.

Claim 10:
A pixel structure disposed on a substrate, the pixel structure comprising:

a first control component group, a second control component group, a first dielectric

layer, a second dielectric layer, a third dielectric layer, two junction segments and a pixel

-32-



10

15

20

25

element, wherein the pixel element is electrically connected to the first control component
group and the second control component group;

the first control component group comprises at least one first thin film transistor,
wherein the first thin film transistor has a first silicon-containing semiconductor layer, a
second silicon-containing semiconductor layer, a first conductive layer, a second conductive
layer, a first source, a first drain, a second source and a second drain, the first conductive
layer is located on the first silicon-containing semiconductor layer, the first dielectric layer
covers the first silicon-containing semiconductor layer and is sandwiched between the first
conductive layer and the first silicon-containing semiconductor layer, the second dielectric
layer is disposed and covers the first conductive layer, the first silicon-containing
semiconductor layer and the first dielectric layer, the second silicon-containing
semiconductor layer is disposed on the second dielectric layer, the second conductive layer
is disposed on the second silicon-containing semiconductor layer, the third dielectric layer
covers the second silicon-containing semiconductor layer and is sandwiched between the
second conductive layer and the second silicon-containing semiconductor layer, the first
source and the second source respectively penetrate through at least one of the first dielectric
layer, the second dielectric layer and the third dielectric layer and are connected to each
other via one of the junction segments, the first drain and the second drain respectively
penetrate through at least one of the first dielectric layer, the second dielectric layer and the
third dielectric layer and are connected to each other via another one of the junction
segments;

a vertical projection area of the second silicon-containing semiconductor layer on the
substrate is smaller than or substantially equal to a vertical projection area of the first
conductive layer on the substrate, the first conductive layer comprises a first gate, and the

second conductive layer comprises a second gate.
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Claim 11:
The pixel structure as claimed in claim 10, wherein a length of the first silicon-

containing semiconductor layer is greater than a length of the first conductive layer and a
length or a width of the second silicon-containing semiconductor layer, and the length of
the first conductive layer is greater than or substantially equal to the length or the width of

the second silicon-containing semiconductor layer.

Claim 12:

The pixel structure as claimed in claim 10, wherein an extending direction of the
first silicon-containing semiconductor layer is substantially parallel to an extending
direction of the second silicon-containing semiconductor layer, and an extending direction
of'any one of the junction segments is substantially parallel to one of the extending direction
of the first silicon-containing semiconductor layer and the extending direction of the second

silicon-containing semiconductor layer.

Claim 13:
The pixel structure as claimed in claim 10, wherein an extending direction of the

first silicon-containing semiconductor layer substantially intersects with an extending

direction of the second silicon-containing semiconductor layer.

Claim 14:
The pixel structure as claimed in claim 10, further comprising:
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a fourth dielectric layer disposed on the substrate and covering the third dielectric layer
and the second conductive layer, wherein the first source penetrates through the first
dielectric layer, the second dielectric layer, the third dielectric layer, and the fourth dielectric
layer to connect to the first silicon-containing semiconductor layer, the second source
penetrates through the third dielectric layer and the fourth dielectric layer to connect to the
second silicon-containing semiconductor layer, the first drain penetrates through the first
dielectric layer, the second dielectric layer, the third dielectric layer, and the fourth dielectric
layer to connect to the first silicon-containing semiconductor layer, and the second drain
penetrates through the third dielectric layer and the fourth dielectric layer to connect to the

second silicon-containing semiconductor layer.

Claim 15:
The pixel structure as claimed in claim 10, further comprising:

a third conductive layer and a dielectric layer disposed on the substrate, wherein the
dielectric layer is disposed and covers the first conductive layer, the first silicon-containing
semiconductor layer, and the first dielectric layer and is sandwiched between the second
dielectric layer and the first conductive layer, the third conductive layer is disposed on the

dielectric layer and corresponds to the first conductive layer.

Claim 16:
The pixel structure as claimed in claim 15, wherein the third conductive layer

corresponds to the first conductive layer to constitute a conductive structure.
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Claim 17:
The pixel structure as claimed in claim 15, wherein a length of the first silicon-

containing semiconductor layer is greater than a length of any one of the first conductive
layer and the third conductive layer and a length or a width of the second silicon-containing
semiconductor layer, and the length of any one of the first conductive layer and the third
conductive layer is greater than or substantially equal to a length or a width of the second

silicon-containing semiconductor layer.

Claim 18:

The pixel structure as claimed in claim 15, wherein an extending direction of the
first silicon-containing semiconductor layer is substantially parallel to an extending
direction of the second silicon-containing semiconductor layer, and an extending direction
of any one of the junction segments is substantially parallel to one of the extending direction
of the first silicon-containing semiconductor layer and the extending direction of the second

silicon-containing semiconductor layer.

Claim 19:
The pixel structure as claimed in claim 15, wherein an extending direction of the

first silicon-containing semiconductor layer substantially intersects with an extending

direction of the second silicon-containing semiconductor layer.

Claim 20:
The pixel structure as claimed in claim 10, wherein the second control component

group comprises at least one second thin film transistor, the second thin film transistor
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having a conductive layer, a silicon-containing semiconductor layer corresponding to the
conductive layer, a gate insulating layer sandwiched between the conductive layer and the
silicon-containing semiconductor layer, a source connected to the silicon-containing
semiconductor layer, and a drain connected to the silicon-containing semiconductor layer;

the conductive layer of the second thin film transistor belongs to the same film layer
as the first conductive layer and the second conductive layer, the gate insulating layer of the
second thin film transistor belongs to the same film layer as one of the first dielectric layer,
the second dielectric layer, and the third dielectric layer, the silicon-containing
semiconductor layer of the second thin film transistor belongs to the same film layer as one
of the first silicon-containing semiconductor layer and the second silicon-containing
semiconductor layer;

the source of the second thin film transistor comprises one of the first source and
the second source, or the drain of the second thin film transistor comprises one of the first

drain and the second drain.

Claim 21:
The pixel structure as claimed in claim 10, wherein the first thin film transistor

of the first control component group comprises a driving element or a light emitting control

element.
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