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TOUCH DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of
China application serial no. 201610896301.6, filed on Oct.
14, 2016. The entirety of the above-mentioned patent appli-
cation is hereby incorporated by reference herein and made
a part of this specification.

TECHNICAL FIELD

[0002] The disclosure relates to a display panel, and
particularly relates to a touch display panel.

BACKGROUND

[0003] Touch display panels may be divided into out-cell
type touch display panels, on-cell type touch display panels,
and in-cell type touch display panels. Among the three types,
in-cell type touch display panels have a thinner thickness.
Besides, a touch electrode of the in-cell type touch display
panel is disposed in or on an encapsulation layer, so the
touch electrode may not be damaged by scratching easily.
Therefore, the in-cell type touch display panels have become
a key aspect in the development of the industry.

[0004] An in-cell type touch display panel includes a first
substrate, a second substrate, an organic light emitting diode
(OLED) device layer, and a touch electrode. The OLED
device layer and the touch electrode is disposed between the
first substrate and the second substrate. The touch electrode
includes a plurality of sensing parts and a bridge part
electrically connected between the sensing parts. Generally
speaking, to reduce a resistance of the touch electrode, the
bridge part is usually formed of a material having a low
resistance rate. However, a material having a low resistance
rate usually shields light. The bridge part having a low
resistance rate may block a light emitting area of the OLED
device layer, thus affecting the brightness of the in-cell type
touch display panel.

SUMMARY

[0005] The disclosure provides a touch display panel
having preferable touch and display properties.

[0006] The touch display panel of the disclosure includes
a first substrate, an organic light emitting diode layer, a
spacer (or protrusion), a first touch electrode, a second touch
electrode, and a second substrate. The organic light emitting
diode layer is disposed on the first substrate and has a light
emitting area. The spacer (or protrusion) is disposed on the
organic light emitting diode layer and located outside the
light emitting area. The first touch electrode and the second
touch electrode are disposed on the organic light emitting
diode layer. The first touch electrode has a first bridge part.
The first bridge part of the first touch electrode is crossed
with the second touch electrode. In particular, at least a
portion of the first bridge part is disposed on the spacer (or
protrusion). The organic light emitting diode layer, the
spacer (or protrusion), the first touch electrode, and the
second touch electrode are located between the first sub-
strate and the second substrate.

[0007] According to an embodiment of the disclosure, the
first touch electrode further includes a plurality of first
sensing parts. The first bridge part is electrically connected
between two adjacent first sensing parts. The second touch
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electrode includes a plurality of second sensing parts and a
second bridge part. The second bridge part is electrically
connected between two adjacent second sensing parts. The
first bridge part is crossed with the second bridge part. The
first bridge part is electrically insulated from the second
bridge part. According to an embodiment of the disclosure,
the touch display panel further includes an insulating pat-
tern. The first sensing parts, the second sensing parts, and the
second bridge part are disposed on the organic light emitting
diode layer. The insulating pattern covers the second bridge
part. The first bridge part crosses the insulating pattern to
electrically connect the two adjacent first sensing parts.

[0008] According to an embodiment of the disclosure, the
touch display panel further includes an insulating pattern.
The first bridge part is disposed on the organic light emitting
diode layer. The insulating pattern covers a portion of the
first bridge part. The two adjacent first sensing parts cover
two ends of the first bridge part. The second bridge part of
the second touch electrode is located on the insulating
pattern.

[0009] According to an embodiment of the disclosure, the
first touch electrode further includes a plurality of first
sensing parts. The first bridge part is electrically connected
between two adjacent first sensing parts. The second touch
electrode includes a plurality of second sensing parts and a
second bridge part. The second bridge part is electrically
connected between two adjacent second sensing parts. The
first bridge part is crossed with the second bridge part. The
first bridge part is electrically insulated from the second
bridge part. According to an embodiment of the disclosure,
the touch display panel further includes an insulating pat-
tern. The first sensing parts and the second sensing parts are
disposed on the organic light emitting diode layer. The
second bridge part is located on the spacer (or protrusion).
The insulating pattern covers the second bridge part. The
first bridge part crosses the insulating pattern to electrically
connect the two adjacent first sensing parts.

[0010] According to an embodiment of the disclosure, the
touch display panel further includes an insulating pattern.
The first bridge part is disposed on the organic light emitting
diode layer. The insulating pattern covers a portion of the
first bridge part. The two adjacent first sensing parts cover
two ends of the first bridge part. The second sensing parts are
disposed on the organic light emitting diode layer. The
second bridge part crosses the insulating pattern to electri-
cally connect the two adjacent second sensing parts.

[0011] According to an embodiment of the disclosure, an
end of the first bridge part is in an arc shape.

[0012] According to an embodiment of the disclosure, the
second touch electrode includes a second bridge part crossed
with the first bridge part. An end of the second bridge part
is in an arc shape.

[0013] According to an embodiment of the disclosure, the
first touch electrode further includes a plurality of first
sensing parts. The first bridge part is electrically connected
between two adjacent first sensing parts. An edge of a
portion of one of the first sensing parts is in an arc shape.

[0014] According to an embodiment of the disclosure, the
second touch electrode includes a plurality of second sens-
ing parts and a second bridge part. The second bridge part is
electrically connected between two adjacent second sensing
parts. The first bridge part is crossed with the second bridge
part. The first bridge part is electrically insulated from the
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second bridge part. An edge of a portion of one of the second
sensing parts is in an arc shape.

[0015] According to an embodiment of the disclosure, the
second touch electrode includes a plurality of second sens-
ing parts and a second bridge part. The second bridge part is
electrically connected between two adjacent second sensing
parts. The first bridge part is crossed with the second bridge
part. The first bridge part is electrically insulated from the
second bridge part. At least one of the first bridge part and
the second bridge part includes an S-shape pattern, and the
S-shape pattern is away from the light emitting area by a
distance in an arrangement direction of the light emitting
area.

[0016] According to an embodiment of the disclosure, the
second touch electrode includes a plurality of second sens-
ing parts and a second bridge part. The second bridge part is
electrically connected between two adjacent second sensing
parts. The first bridge part is crossed with the second bridge
part. The first bridge part is electrically insulated from the
second bridge part. The second bridge part includes a
plurality of conductive patterns separated from each other.
[0017] According to an embodiment of the disclosure, the
conductive patterns and the first bridge part have acute
angles.

[0018] According to an embodiment of the disclosure, the
second touch electrode includes a plurality of second sens-
ing parts and a second bridge part. The second bridge part is
electrically connected between two adjacent second sensing
parts. The first bridge part is crossed with the second bridge
part. The first bridge part is electrically insulated from the
second bridge part. At least one of the first bridge part and
the second bridge part is a zigzag line pattern, and the zigzag
line pattern is away from the light emitting area by a distance
in an arrangement direction of the light emitting area.

[0019] According to an embodiment of the disclosure, the
touch display panel further includes an encapsulation layer.
The encapsulation layer covers the organic light emitting
diode layer. The first touch electrode and the second touch
electrode are disposed on the encapsulation layer.

[0020] According to an embodiment of the disclosure, the
organic light emitting diode layer includes at least one active
device disposed on the first substrate, a first display elec-
trode electrically connected with the at least one active
device, an insulating layer covering the at least one active
device, and an organic light emitting pattern. The organic
light emitting pattern is filled into an opening of an insu-
lating layer to be electrically connected with the first display
electrode.

[0021] According to an embodiment of the disclosure, the
touch display panel further includes a second display elec-
trode. The second display electrode covers and is electrically
connected to the organic light emitting pattern.

[0022] According to an embodiment of the disclosure, the
spacer (or protrusion) is disposed on the insulating layer.

[0023] According to an embodiment of the disclosure, the
second display electrode covers the spacer (or protrusion),
so as to form an electrode protruding part on the spacer. The
encapsulation layer covers the second display electrode, so
as to form an encapsulation protruding part on the electrode
protruding part. The first bridge part is disposed on a stack
structure formed by stacking the spacer (or protrusion), the
electrode protruding part and the encapsulation protruding
part.
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[0024] Based on the above, the first bridge part adopted in
the touch display panel according to an embodiment of the
disclosure is electrically connected with two adjacent first
sensing parts. The first sensing parts and the first bridge part
are serially connected to form the first touch electrode. The
first bridge part has a low resistance rate. Therefore, the first
touch electrode has a low resistance, so the touch perfor-
mance of the touch display panel is able to be facilitated.
More importantly, the first bridge part is disposed on the
spacer (or protrusion) outside the light emitting area.
[0025] Therefore, the first bridge part does not overly
affect the brightness of the touch display panel, and the
touch display panel may exhibit preferable touch and display
properties.

[0026] In order to make the aforementioned features and
advantages of the disclosure more comprehensible, embodi-
ments accompanying figures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the disclosure and,
together with the description, serve to explain the principles
of the disclosure.

[0028] FIG. 1 is a schematic cross-sectional view illus-
trating a touch display panel according to an embodiment of
the disclosure.

[0029] FIG. 2 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.
[0030] FIG. 3 is a schematic cross-sectional view illus-
trating a touch display panel according to another embodi-
ment of the disclosure.

[0031] FIG. 4 is a schematic top view illustrating a touch
display panel according to another embodiment of the
disclosure.

[0032] FIG. 5 is a schematic cross-sectional view illus-
trating a touch display panel according to still another
embodiment of the disclosure.

[0033] FIG. 6 is a schematic top view illustrating a touch
display panel according to still another embodiment of the
disclosure.

[0034] FIG. 7 is a schematic cross-sectional view illus-
trating a touch display panel according to yet another
embodiment of the disclosure.

[0035] FIG. 8 is a schematic top view illustrating a touch
display panel according to yet another embodiment of the
disclosure.

[0036] FIG. 9 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.
[0037] FIG. 10 is a schematic top view illustrating a touch
display panel according to another embodiment of the
disclosure.

[0038] FIG. 11 is a schematic top view illustrating a touch
display panel according to still another embodiment of the
disclosure.

[0039] FIG. 12 is a schematic top view illustrating a touch
display panel according to yet another embodiment of the
disclosure.

[0040] FIG. 13 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.
[0041] FIG. 14 is a schematic top view illustrating a touch
display panel according to another embodiment of the
disclosure.
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[0042] FIG. 15 is a schematic top view illustrating a touch
display panel according to still another embodiment of the
disclosure.

[0043] FIG. 16 is a schematic top view illustrating a touch
display panel according to yet another embodiment of the
disclosure.

[0044] FIG. 17 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

[0045] Reference will now be made in detail to the present
preferred embodiments of the disclosure, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.

[0046] FIG. 1 is a schematic cross-sectional view illus-
trating a touch display panel according to an embodiment of
the disclosure. FIG. 2 is a schematic top view illustrating a
touch display panel according to an embodiment of the
disclosure. Specifically, FIG. 1 corresponds to a cross-
sectional line A-A' of FIG. 2. Referring to FIGS. 1 and 2, a
touch display panel 100 includes a first substrate 110, an
organic light emitting diode (OLED) device layer 120, a
spacer 130, a first touch electrode 140, a second touch
electrode 150, and a second substrate 160. The spacer 130
may also be referred to as a protrusion. The second substrate
160 is disposed to be opposite to the first substrate 110. The
OLED device layer 120, the spacer (or protrusion) 130, the
first touch electrode 140, and the second touch electrode 150
are located between the first substrate 110 and the second
substrate 160. In this embodiment, the spacer (or protrusion)
130 is able to maintain a cell gap g between the first substrate
110 and the second substrate 160. However, the disclosure
is not limited thereto. In this embodiment, the second
substrate 160 is a stack structure formed by a polarizer 162
and a barrier film 164, for example. The barrier film 164 is
located between the polarizer 162 and the OLED device
layer 120. The barrier film 162 may serve to buffer or to
enable elastic recovery, so as to prevent a first bridge part
142 of the first touch electrode 140 or a second bridge part
152 of the second touch electrode 150 from being damaged
when contacting the second substrate 160. The polarizer 162
allows a light beam L emitted by the OLED device layer 120
to exhibit a consistent polarization state, thereby enabling
more comfortable viewing experience with the touch display
panel 100. However, the disclosure is not limited thereto. In
other embodiments, the second substrate 160 may also be
other suitable structures, such as a transparent substrate
formed of a single material, an anti-reflection multi-layer
structure, a protection glass including a scratch-resistant
material, a scratch-resistant coating, or the like. In this
embodiment, a structure of the first substrate 110 may be a
substrate formed of a single material. A material of the first
substrate 110 may include, for example, glass, quartz,
organic polymer, or an opaque/reflective material (e.g., a
conductive material, wafer, ceramics, etc.). However, the
disclosure is not limited thereto. In other embodiments, the
material of the first substrate 110 may also include other
suitable materials, and the structure of the first substrate 110
may also include other suitable materials, such as an anti-
reflection multi-layer structure, a protection glass including
a scratch-resistant material, a scratch-resistant coating, or
the like. Besides, in other embodiments, the second substrate
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may be omitted. For example, if the touch display panel 100
is a flexible display or is applied in a flexible display, the
polarizer 162 and/or the barrier film 164 may be directly
disposed on the first substrate 110.

[0047] The OLED device layer 120 is disposed on the first
substrate 110. The OLED device layer 120 includes an
active device Td, an active device Ts, a first display electrode
122, an insulating layer 124, and an organic light emitting
pattern 126. The active device Td and the active device Ts
are disposed on the first substrate 110. The first display
electrode 122 is electrically connected with the active device
Td. The insulating layer 124 covers the active device Td and
the active device Ts. The insulating layer 124 has an opening
124a. The opening 124a exposes the first display electrode
122. The organic light emitting pattern 126 is filled into the
opening 124a of the insulating layer 124, so as to be
electrically connected with the first display electrode 122.
The touch display panel 100 further includes a transparent
second display electrode 170. The second display electrode
170 covers and is electrically connected to the organic light
emitting pattern 126. In this embodiment, the touch display
panel 100 may optionally include a buffer layer 180. The
buffer layer 180 covers the first substrate 110, and the OLED
device layer 120 is disposed on the buffer layer 180.
However, the disclosure is not limited thereto. In other
embodiments, the buffer layer 180 may be omitted in the
touch display panel 100, and the OLED device layer 120
may be directly disposed on the first substrate 110.

[0048] In this embodiment, the active device Ts is a
selection transistor, for example, and the active device Td is
a driving transistor, for example. The active device Ts has a
gate Gs, a channel CHs, a gate insulating layer GI disposed
between the gate Gs and the channel CHs and a source Ss
and a drain Ds respectively electrically connected to two
sides of the channel CHs. The active device Td has a gate
Gd, a channel CHd, a gate insulating layer GI disposed
between the gate Gd and the channel CHd and a source Sd
and a drain Dd respectively electrically connected to two
sides of the channel CHd. The drain Ds of the active device
Ds is electrically connected with the gate Gd of the active
device Td. More specifically, the drain Ds of the active
device Ts may be disposed on an insulating layer 128 and
filled into an opening 128a of the insulating layer 128, so as
to come into electrical contact with the gate Gd of the active
device Td. The source Sd of the active device Td has a
system potential. The drain Dd of the active device Td is
electrically connected with the first display electrode 122.
The second display electrode 170 has a reference potential.
The active device Ts is able to turn on the active device Td.
When the active device Td is turned on, a potential differ-
ence is present between the second display electrode 170
and the first display electrode 122. Therefore, a driving
current flows through the organic light emitting pattern 126,
so that the organic light emitting pattern 126 emits the light
beam L, thereby displaying a frame.

[0049] Referring to FIG. 2, the OLED device layer 120
has a light emitting area 120a. Referring to FIGS. 1 and 2,
a position of the light emitting area 120a corresponds to a
position of the organic light emitting pattern 126. As shown
in FIG. 2, in this embodiment, the light emitting area 120a
is able to emit the light beams L in various colors, so as to
form a full-color frame. For example, the light emitting area
1204 includes a light emitting area 1204-R, a light emitting
area 120a-G, and a light emitting area 120-B. The light
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emitting area 120a-R is able to emit the light beam L in red.
The light emitting area 120a-G is able to emit the light beam
L in green. The light emitting area 120a-B is able to emit the
light beam G in blue. The red, green, and blue light beams
L may form a full-color frame and be mixed to form white
light. However, the disclosure is not limited thereto. The
colors and spectrum of'the light beams [ emitted by the light
emitting area 120a may be determined based on practical
needs. It should be noted that, a proportional relation
between sizes of the light emitting areas 120a-R, 120a_G,
and 120a_B and a size of the spacer (or protrusion) 130
shown in the drawings of the disclosure merely serves as an
example, and the disclosure is not limited to such propor-
tional relation. The proportional relation between the sizes
of the light emitting areas 120a-R, 120a_G, and 120a _B
and the size of the spacer (or protrusion) 130 may be
determined based on practical needs.

[0050] Referring to FIGS. 1 and 2, the spacer (or protru-
sion) 130 is disposed on the OLED device layer 120 and
located outside the light emitting area 120a. In other words,
the spacer (or protrusion) 130 is not overlapped with the
organic light emitting pattern 126. The spacer 130 may also
be referred to as a protrusion. In this embodiment, the spacer
(or protrusion) 130 may be disposed on the insulating layer
124. The second display electrode 170 may cover the spacer
(or protrusion) 130, so as to form an electrode protruding
part 170a on the spacer (or protrusion) 130. The touch
display panel 100 further includes an encapsulation layer
190. The encapsulation layer 190 covers the OLED device
layer 120 to prevent moisture or oxygen from entering the
OLED device layer 120, thereby increasing reliability of the
touch display panel 100. In this embodiment, the encapsu-
lation layer 190 may cover the second display electrode 170
and form an encapsulation protruding part 190a on the
electrode protruding part 170a. The spacer (or protrusion)
130, the electrode protruding part 170q, and the encapsula-
tion protruding part 190a may be stacked to form a protrud-
ing structure K. As shown in FIG. 1, in this embodiment, the
spacer (or protrusion) 130, the second display electrode 170,
and the encapsulation layer 190 are sequentially stacked on
the insulating layer 124. However, the disclosure is not
limited thereto. In other embodiments, the spacer (or pro-
trusion) 130, the second display electrode 170, and the
encapsulation layer 190 may also be stacked in other suit-
able sequences. Besides, a shape of the spacer (or protru-
sion) 130 is not limited to the rectangular shape shown in the
figure. In other embodiments, the spacer (or protrusion) 130
may also be designed to be in other arbitrary shapes.

[0051] Referring to FIGS. 1 and 2, the first touch electrode
140 and the second touch electrode 150 are disposed on the
OLED device layer 120. The first touch electrode 140 has
the first bridge part 142 and a plurality of first sensing parts
144. In addition, the first bridge part 142 is electrically
connected between two adjacent first sensing parts 144. The
second touch electrode 150 has the second bridge part 152
and a plurality of second sensing parts 154. In addition, the
second bridge part 152 is electrically connected between two
adjacent second sensing parts 154. The first bridge part 142
of the first touch electrode 140 is crossed with the second
bridge part 152 of the second touch electrode 150, and the
first bridge part 142 of the first touch electrode 140 is
electrically insulated from the second bridge part 152 of the
second touch electrode 150. The first sensing parts 144a and
the second sensing parts 154 overlap with the light emitting
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area 120a. In this embodiment, the first touch electrode 140
may be a transmission electrode (Tx), and the second touch
electrode 150 may be a reception electrode (Rx). However,
the disclosure is not limited thereto. In other embodiments,
the first touch electrode 140 may also be a reception elec-
trode, and the second touch electrode 150 may also be a
transmission electrode. In this embodiment, the first bridge
part 142 may shield light, whereas the first sensing parts 144
and the second sensing parts 154 may be transparent.
However, the disclosure is not limited thereto.

[0052] More specifically, in this embodiment, the first
sensing parts 144, the second sensing parts 154, and the
second bridge part 152 may be formed in the same trans-
parent conductive layer. The first sensing parts 144, the
second sensing parts 154, and the second bridge part 152
may be directly disposed on the encapsulation layer 190. At
least a portion of the second bridge part 152 is located right
above the spacer (or protrusion) 130 and overlaps with the
spacer (or protrusion) 130. A material of the transparent
conductive layer includes a metal oxide, such as indium-tin
oxide, indium-zinc oxide, aluminum-tin oxide, aluminum-
zinc oxide, indium-germanium-zinc oxide, other suitable
oxides, or a stack layer of at least two thereof. However, it
should be understood that the disclosure is not limited
thereto. In this embodiment, the second bridge part 152 may
be transparent. However, the disclosure is not limited
thereto.

[0053] Referring to FIGS. 1 and 2, the touch display panel
100 further includes an insulating pattern 192. In this
embodiment, the insulating pattern 192 may cover the
second bridge part 152. The first bridge part 142 crosses the
insulating pattern 192 to electrically connect two adjacent
first sensing parts 144. It should be noted that at least a
portion of the first bridge part 152 is disposed on the spacer
(or protrusion) 130. At least a portion of the first bridge part
152 overlaps with the spacer (or protrusion) 130. The first
bridge part 142 has a low resistance rate. In this embodi-
ment, the first bridge part 142 may shield light. A material
of the first bridge part 142 includes a metal, an alloy, or a
stack layer thereof, for example. However, the disclosure is
not limited thereto. By using the first bridge part 142 having
a low resistance rate, an overall resistance of the first touch
electrode 140 is able to be reduced, thereby facilitating the
touch performance of the touch display panel 100. More
importantly, the first bridge part 152 is disposed on the
spacer (or protrusion) 130 outside the light emitting area
120a. Therefore, even if the first bridge part 152 having a
low resistance rate may shield light, the first bridge part 152
does not overly affect the brightness of the touch display
panel 100. Therefore, the touch display panel 100 may
exhibit preferable touch and display properties. Another
advantage of disposing the first bridge part 142 on the spacer
(or protrusion) 130 is that a distance between the first bridge
part 142 and a user F is reduced. Therefore, a touch
sensitivity of the touch display panel 100 is able to be
facilitated.

[0054] Referring to FIG. 2, in this embodiment, the first
bridge part 142 may be formed as a straight line, so as to
reduce a resistance of the first bridge part 142 itself, thereby
reducing the overall resistance of the first touch electrode
140 and optimizing the touch performance of the touch
display panel 100. An end 1424 of the first bridge part 142
may be optionally in an arc shape. The arc-shaped end 1424
is able to reduce a chance of point discharge, thereby
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facilitating the reliability of the touch display panel 100. In
this embodiment, the first sensing part 144 and/or the second
sensing part 154 may be substantially in a thombus shape.
An edge 144a of a portion of the first sensing part 144 and/or
an edge 154a of a portion of the second sensing part 154 may
be in an arc shape. Similarly, the arc-shaped edge 144a of
the portion and/or the arc-shaped edge 154a of the portion
are able to reduce the chance of point discharge, thereby
facilitating the reliability of the touch display panel 100.
However, the disclosure is not limited thereto. In other
embodiments, the first bridge part 142, the first sensing part
144, and/or the second sensing part 154 may also be
designed in other suitable shapes. Details will be described
in the subsequent paragraphs with reference to other accom-
panying drawings.

[0055] FIG. 3 is a schematic cross-sectional view illus-
trating a touch display panel according to another embodi-
ment of the disclosure. FIG. 4 is a schematic top view
illustrating a touch display panel according to another
embodiment of the disclosure. Specifically, FIG. 3 corre-
sponds to a cross-sectional line B-B' of FIG. 4. Referring to
FIGS. 3 and 4, a touch display panel 100A is similar to the
touch display panel 100. Therefore, like or corresponding
components are referred to with like or corresponding
reference symbols. The touch display panel 100A mainly
differs from the touch display panel 100 in that a second
bridge part 152A of the touch display panel 100A is not
transparent. The following descriptions mainly focus on the
difference between the touch display panel 100A and the
touch display panel 100, and the same or corresponding
parts are referred to the foregoing descriptions.

[0056] Referring to FIGS. 3 and 4, the touch display panel
100A includes the first substrate 110, the OLED device layer
120, the spacer (or protrusion) 130, the first touch electrode
140, the second touch electrode 150, and the second sub-
strate 160. The OLED device layer 120 is disposed on the
first substrate 110 and has the light emitting area 120a. The
spacer (or protrusion) 130 is disposed on the OLED device
layer 120 and located outside the light emitting area 120a.
The first touch electrode 140 and the second touch electrode
150 are disposed on the OLED device layer 120. The OLED
device layer 120, the spacer (or protrusion) 130, the first
touch electrode 140, and the second touch electrode 150 are
located between the first substrate 110 and the second
substrate 160. The first touch electrode 140 has the first
bridge part 142 and the first sensing parts 144. In addition,
the first bridge part 142 is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has the second bridge part 152A and the
second sensing parts 154. In addition, the second bridge part
152A is electrically connected between two adjacent second
sensing parts 154. The first bridge part 142 of the first touch
electrode 140 is crossed with the second bridge part 152A of
the second touch electrode 150. In this embodiment, the first
bridge part 142 may shield light, whereas the first sensing
parts 144 and the second sensing parts 154 may be trans-
parent. However, the disclosure is not limited thereto.

[0057] Referring to FIGS. 3 and 4, the first sensing part
144 and the second sensing part 154 may be formed in the
same transparent conductive layer. The first sensing part 144
and the second sensing part 154 may be directly disposed on
the encapsulation layer 190. Two ends 152a of the second
bridge part 152A may respectively cover two adjacent
second sensing parts 154, so as to electrically connect the
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two adjacent second sensing parts 154. The insulating pat-
tern 192 covers the second bridge part 152A. The first bridge
part 142 crosses the insulating pattern 192 to electrically
connect two adjacent first sensing parts 144. In this embodi-
ment, the second bridge part 152A may shield light. How-
ever, the disclosure is not limited thereto.

[0058] It should be noted that, in this embodiment, the first
bridge part 142 and the second bridge part 152A have low
resistance rates. Materials of the first bridge part 142 and the
second bridge part 152A include a metal, an alloy, or a stack
layer thereof, for example. However, the disclosure is not
limited thereto. By using the first bridge part 142 and the
second bridge part 152A having low resistance rates, the
resistances of the first touch electrode 140 and the second
touch electrode 150 are able to be reduced, thereby further
facilitating the touch performance of the touch display panel
100A. More importantly, the first bridge part 142 and the
second bridge part 152A are disposed on the spacer (or
protrusion) 130 outside the light emitting area 120a. There-
fore, even if the first bridge part 142 and the second bridge
part 152A may shield light, the first bridge part 142 and the
second bridge part 152A do not overly affect the brightness
of the touch display panel 100A. Therefore, the touch
display panel 100 may exhibit preferable touch and display
properties.

[0059] Referring to FIG. 4, in this embodiment, the second
bridge part 152A may be formed as a straight line, so as to
reduce a resistance of the second bridge part 152A itself,
thereby reducing the overall resistance of the second touch
electrode 150 and optimizing the touch performance of the
touch display panel 100A. An end 152a of the second bridge
part 152A may be optionally in an arc shape. The arc-shaped
end 152q is able to reduce a chance of point discharge,
thereby facilitating the reliability of the touch display panel
100A. However, the disclosure is not limited thereto. In
other embodiments, the second bridge part 152A may also
be designed in other suitable shapes. Details will be
described in the subsequent paragraphs with reference to
other accompanying drawings.

[0060] FIG. 5 is a schematic cross-sectional view illus-
trating a touch display panel according to still another
embodiment of the disclosure. FIG. 6 is a schematic top
view illustrating a touch display panel according to still
another embodiment of the disclosure. Specifically, FIG. §
corresponds to a cross-sectional line C-C' of FIG. 6. Refer-
ring to FIGS. 5 and 6, a touch display panel 100B is similar
to the touch display panel 100. Therefore, like or corre-
sponding components are referred to with like or corre-
sponding reference symbols. The touch display panel 100B
mainly differs from the touch display panel 100 in that a first
bridge part 142B, an insulating pattern 192B, and a second
bridge part 152B of the touch display panel 100B are stacked
differently from the way that the first bridge part 142, the
insulating pattern 192, and the second bridge part 152 of the
touch display panel 100 are stacked. The following descrip-
tions mainly focus on the difference between the touch
display panel 100B and the touch display panel 100, and the
same or corresponding parts are referred to the foregoing
descriptions.

[0061] Referring to FIGS. 5 and 6, the touch display panel
100B includes the first substrate 110, the OLED device layer
120, the spacer (or protrusion) 130, the first touch electrode
140, the second touch electrode 150, and the second sub-
strate 160. The OLED device layer 120 is disposed on the



US 2018/0108710 A1

first substrate 110 and has the light emitting area 120a. The
spacet (or protrusion) 130 is disposed on the OLED device
layer 120 and located outside the light emitting area 120a.
The first touch electrode 140 and the second touch electrode
150 are disposed on the OLED device layer 120. The OLED
device layer 120, the spacer (or protrusion) 130, the first
touch electrode 140, and the second touch electrode 150 are
located between the first substrate 110 and the second
substrate 160. The first touch electrode 140 has the first
bridge part 142B and the first sensing parts 144. In addition,
the first bridge part 142B is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has the second bridge part 152B and the
second sensing parts 154. In addition, the second bridge part
152B is electrically connected between two adjacent second
sensing parts 154. The first bridge part 142B of the first
touch electrode 140 is crossed with the second bridge part
152B of the second touch electrode 150. In this embodiment,
the first bridge part 142B may shield light, whereas the first
sensing part 144 and the second sensing part 154 may be
transparent. However, the disclosure is not limited thereto.

[0062] What differs from the touch display panel 100 is
that, in this embodiment, the first bridge part 142B may be
directly disposed on the encapsulation layer 190. The insu-
lating pattern 192B covers a portion of the first bridge part
142B and exposes the two ends 142a of the first bridge part
142B. The first sensing parts 144, the second sensing parts
154, and the second bridge part 152B are formed in the same
transparent conductive layer. Two adjacent first sensing parts
144 respectively cover the two ends 142a of the first bridge
part 142B. The second sensing part 154 may be directly
disposed on the encapsulation layer 190. The second bridge
part 152B is located on the insulating pattern 192B. The
touch display panel 100B and the touch display panel 100
have similar effects and advantages. Therefore, details in this
regard will not be repeated in the following.

[0063] FIG. 7 is a schematic cross-sectional view illus-
trating a touch display panel according to yet another
embodiment of the disclosure. FIG. 8 is a schematic top
view illustrating a touch display panel according to yet
another embodiment of the disclosure. Specifically, FIG. 7
corresponds to a cross-sectional line D-D' of FIG. 8. Refer-
ring to FIGS. 7 and 8, a touch display panel 100C is similar
to the touch display panel 100A. Therefore, like or corre-
sponding components are referred to with like or corre-
sponding reference symbols. The touch display panel 100C
mainly differs from the touch display panel 100A in that a
first bridge part 142C, a second bridge part 152C, and an
insulating pattern 192C of the touch display panel 100C are
stacked differently from the way that the first bridge part
142, the second bridge part 152A, and the insulating pattern
192 of the touch display panel 100A are stacked. The
following descriptions mainly focus on the difference
between the touch display panel 100C and the touch display
panel 100, and the same or corresponding parts are referred
to the foregoing descriptions.

[0064] Referring to FIGS. 7 and 8, the touch display panel
100C includes the first substrate 110, the OLED device layer
120, the spacer (or protrusion) 130, the first touch electrode
140, the second touch electrode 150, and the second sub-
strate 160. The OLED device layer 120 is disposed on the
first substrate 110 and has the light emitting area 1204. The
spacer (or protrusion) 130 is disposed on the OLED device
layer 120 and located outside the light emitting area 120a.
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The first touch electrode 140 and the second touch electrode
150 are disposed on the OLED device layer 120. The OLED
device layer 120, the spacer (or protrusion) 130, the first
touch electrode 140, and the second touch electrode 150 are
located between the first substrate 110 and the second
substrate 160. The first touch electrode 140 has the first
bridge part 142C and the first sensing parts 144. In addition,
the first bridge part 142C is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has the second bridge part 152C and the
second sensing parts 154. In addition, the second bridge part
152C is electrically connected between two adjacent second
sensing parts 154. The first bridge part 142C of the first
touch electrode 140 is crossed with the second bridge part
152C of the second touch electrode 150. In this embodiment,
the first bridge part 142C may shield light, whereas the first
sensing part 144 and the second sensing part 154 may be
transparent. However, the disclosure is not limited thereto.

[0065] What differs from the touch display panel 100A is
that, in this embodiment, the first bridge part 142C is directly
disposed on the encapsulation layer 190. An insulating
pattern 192C covers a portion of the first bridge part 142C
and exposes the two ends 142a of the first bridge part 142C.
The first sensing parts 144 and the second sensing parts 154
are formed in the same transparent conductive layer. The
first sensing part 144 and the second sensing part 154 are
disposed on the encapsulation layer 190. Two adjacent first
sensing parts 144 respectively cover the two ends 142¢ of
the first bridge part 142C. The second bridge part 152
crosses the insulating pattern 192C to electrically connect
two adjacent first sensing parts 154. In this embodiment, the
second bridge part 152C may be transparent. However, the
disclosure is not limited thereto. The touch display panel
100C and the touch display panel 100A have similar effects
and advantages. Therefore, details in this regard will not be
repeated in the following.

[0066] FIG. 9 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.
A touch display panel 100D of FIG. 9 is similar to the touch
display panel 100A. Therefore, like or corresponding com-
ponents are referred to with like or corresponding reference
symbols. The touch display panel 100D mainly differs from
the touch display panel 100A in that at least one of the first
bridge part 142 and a second bridge part 152D shields light,
and the at least one light shielding component may be
designed to be a plurality of conductive patterns separated
from each other. The following descriptions mainly focus on
the difference between the touch display panel 100D and the
touch display panel 100A, and the same or corresponding
parts are referred to the foregoing descriptions.

[0067] Referring to FIG. 9, the touch display panel 100D
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142 and the first sensing parts 144. In addition,
the first bridge part 142 is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has the second bridge part 152D and the
second sensing parts 154. In addition, the second bridge part
152D is electrically connected between two adjacent second
sensing parts 154. The first bridge part 142 of the first touch
electrode 140 is crossed with the second bridge part 152D of
the second touch electrode 150. What differs from the touch
display panel 100A is that, in the embodiment of FIG. 9, at
least one (e.g., the second bridge part 152D) of the first
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bridge part 142 and the second bridge part 152D may be
designed as a plurality of conductive patterns 152D-1 sepa-
rated from each other, so as to reduce the resistance of at
least one (e.g., the second bridge part 152D) of the first
bridge part 142 and the second bridge part 152D. More
specifically, the conductive patterns 152D-1 of the second
bridge part 152D may be perpendicular to the first bridge
part 142. However, the disclosure is not limited thereto. The
touch display panel 100D and the touch display panel 100A
have similar effects and advantages. Therefore, details in this
regard will not be repeated in the following.

[0068] FIG. 10 is a schematic top view illustrating a touch
display panel according to another embodiment of the
disclosure. A touch display panel 100E of FIG. 10 is similar
to the touch display panel 100C. Therefore, like or corre-
sponding components are referred to with like or corre-
sponding reference symbols. The touch display panel 100E
mainly differs from the touch display panel 100C in that at
least one of the first bridge part 142C and a second bridge
part 152E shields light, and the at least one light shielding
component may be designed to be a plurality of conductive
patterns separated from each other. The following descrip-
tions mainly focus on the difference between the touch
display panel 100E and the touch display panel 100C, and
the same or corresponding parts are referred to the foregoing
descriptions.

[0069] Referring to FIG. 10, the touch display panel 100E
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142C and the first sensing parts 144. In addition,
the first bridge part 142 is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has the second bridge part 152E and the
second sensing parts 154. In addition, the second bridge part
152E is electrically connected between two adjacent second
sensing parts 154. The first bridge part 142C of the first
touch electrode 140 is crossed with the second bridge part
152E of the second touch electrode 150. What differs from
the touch display panel 100C is that, in the embodiment of
FIG. 10, at least one (e.g., the second bridge part 152E) of
the first bridge part 142C and the second bridge part 152E
may be designed as a plurality of conductive patterns
152E-1 separated from each other, so as to reduce the
resistance of at least one (e.g.. the second bridge part 152F)
of the first bridge part 142 and the second bridge part 152E.
More specifically, the conductive pattern 152E1 of the
second bridge part 152F and the first bridge part 142C have
acute angles 8. The touch display panel 100E and the touch
display panel 100C have similar effects and advantages.
Therefore, details in this regard will not be repeated in the
following.

[0070] FIG. 11 is a schematic top view illustrating a touch
display panel according to still another embodiment of the
disclosure. A touch display panel 100F of FIG. 11 is similar
to the touch display panel 100A. Therefore, like or corre-
sponding comporents are referred to with like or corre-
sponding reference symbols. The touch display panel 100F
mainly differs from the touch display panel 100A in that at
least one of the first bridge part 142 and a second bridge part
152F shields light, and the at least one light shielding
component (e.g., the second bridge part 152F) may include
an S-shaped pattern. The following descriptions mainly
focus on the difference between the touch display panel
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100F and the touch display panel 100A, and the same or
corresponding parts are referred to the foregoing descrip-
tions.

[0071] Referring to FIG. 11, the touch display panel 100F
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142 and the first sensing parts 144. In addition,
the first bridge part 142 is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has a second bridge part 152F and the second
sensing parts 154. In addition, the second bridge part 152F
is electrically connected between two adjacent second sens-
ing parts 154. The first bridge part 142 of the first touch
electrode 140 is crossed with the second bridge part 152F of
the second touch electrode 150. What differs from the touch
display panel 100A is that, in the embodiment of FIG. 11, at
least one of the first bridge part 142 and the second bridge
part 152F (e.g., the second bridge part 152F) may be
designed to be a bent pattern, so as to bypass the light
emitting area 120a. The bent pattern may include a pattern
substantially similar to an S-shaped pattern. The S-shaped
pattern (i.e., the second bridge part 152F) is away from the
light emitting area 120a by a distance d in an arrangement
direction of the light emitting area. Besides, the insulating
pattern 192 of the touch display panel 100F may exceed the
corresponding spacer (or protrusion) 130. However, the
disclosure is not limited thereto. FIG. 12 is a schematic top
view illustrating a touch display panel according to yet
another embodiment of the disclosure. In the embodiment of
FIG. 12, an insulating pattern 192G of a touch display panel
100G may not exceed the corresponding spacer (or protru-
sion) 130. In other words, from a top perspective, viewing
toward a direction perpendicular to the first substrate 110, an
orthogonal projection of the insulating pattern 192G on the
first substrate 110 may fall within an orthogonal projection
of the corresponding spacer (or protrusion) 130 on the first
substrate 110. The touch display panels 100F and 100G and
the touch display panel 100A have similar effects and
advantages. Therefore, details in this regard will not be
repeated in the following.

[0072] FIG. 13 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.
A touch display panel 100H of FIG. 13 is similar to the touch
display panel 100C. Therefore, like or corresponding com-
ponents are referred to with like or corresponding reference
symbols. The touch display panel 100H mainly differs from
the touch display panel 100C in that at least one of the first
bridge part 142C and a second bridge part 15211 shields
light, and the at least one light shielding component (e.g., the
second bridge part 152H) may include an S-shaped pattern.
The following descriptions mainly focus on the difference
between the touch display panel 100H and the touch display
panel 100C, and the same or corresponding parts are referred
to the foregoing descriptions.

[0073] Referring to FIG. 13, the touch display panel 100H
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142C and the first sensing parts 144. In addition,
the first bridge part 142C is electrically connected between
two adjacent first sensing parts 144. The second touch
electrode 150 has the second bridge part 15214 and the
second sensing parts 154. In addition, the second bridge part
152H is electrically connected between two adjacent second
sensing parts 154. The first bridge part 142C of the first
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touch electrode 140 is crossed with the second bridge part
152H of the second touch electrode 150. What differs from
the touch display panel 100C is that, in the embodiment of
FIG. 13, at least one of the first bridge part 142C and the
second bridge part 152H (e.g., the second bridge part 152H)
may be designed to be a bent pattern, so as to bypass the
light emitting area 120a. The bent pattern may include a
pattern substantially similar to an S-shaped pattern. Besides,
the insulating pattern 192 of the touch display panel 100H
may exceed the corresponding spacer (or protrusion) 130.
However, the disclosure is not limited thereto. FIG. 14 is a
schematic top view illustrating a touch display panel accord-
ing to another embodiment of the disclosure. In the embodi-
ment of FIG. 14, an insulating pattern 1921 of a touch
display panel 1001 may not exceed the corresponding spacer
(or protrusion) 130. The touch display panels 100F and
100G and the touch display panel 100A have similar effects
and advantages. Therefore, details in this regard will not be
repeated in the following.

[0074] FIG. 15 is a schematic top view illustrating a touch
display panel according to still another embodiment of the
disclosure. A touch display panel 100J of FIG. 15 is similar
to the touch display panel 100C. Therefore, like or corre-
sponding components are referred to with like or corre-
sponding reference symbols. The touch display panel 100J
mainly differs from the touch display panel 100C in that at
least one of the first bridge part 142C and a second bridge
part 152] shields light, and the at least one light shielding
component (e.g., the second bridge part 152J) may designed
to be a zigzag line pattern. The following descriptions
mainly focus on the difference between the touch display
panel 100J and the touch display panel 100C, and the same
or corresponding parts are referred to the foregoing descrip-
tions.

[0075] Referring to FIG. 15, the touch display panel 100J
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142C and the first sensing parts 144. The first
bridge part 142C is electrically connected between two
adjacent first sensing parts 144. The second touch electrode
150 has a second bridge part 152] and the second sensing
parts 154. The second bridge part 1521 is electrically con-
nected between two adjacent second sensing parts 154. The
first bridge part 142C of the first touch electrode 140 is
crossed with the second bridge part 1521 of the second touch
electrode 150. What differs from the touch display panel
100C is that, in the embodiment of FIG. 15, at least one of
the first bridge part 142C and the second bridge part 152]
(e.g., the second bridge part 152]) may be designed to be a
zigzag line pattern, and the zigzag line pattern is away from
the light emitting area 120a by the distance d in the
arrangement direction of the light emitting area. The touch
display panel 100J and the touch display panel 100C have
similar effects and advantages. Therefore, details in this
regard will not be repeated in the following.

[0076] FIG. 16 is a schematic top view illustrating a touch
display panel according to yet another embodiment of the
disclosure. A touch display panel 100K of F1G. 16 is similar
to the touch display panel 100C. Therefore, like or corre-
sponding components are referred to with like or corre-
sponding reference symbols. The touch display panel 100K
mainly differs from the touch display panel 100C in that
shapes of the first sensing parts 144 and the second sensing
parts 154 of the touch display panel 100C differ from shapes
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of first sensing parts 144K and second sensing parts 154K of
the touch display panel 100K. The following descriptions
mainly focus on the difference between the touch display
panel 100K and the touch display panel 100C, and the same
or corresponding parts are referred to the foregoing descrip-
tions.

[0077] Referring to FIG. 16, the touch display panel 100K
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142C and the first sensing parts 144K. The first
bridge part 142C is electrically connected between two
adjacent first sensing parts 144K. The second touch elec-
trode 150 has the second bridge part 152J and the second
sensing parts 154K. The second bridge part 152C is elec-
trically connected between two adjacent second sensing
parts 154K. The first bridge part 142C of the first touch
electrode 140 is crossed with the second bridge part 152C of
the second touch electrode 150. What differs from the touch
display panel 100C is that, in the embodiment of FIG. 16, the
first sensing parts 144K and the second sensing parts 154K
may be optionally designed to be in a funnel shape, unlike
the first sensing parts 144 and the second sensing parts 154
that are designed to be in a rhombus shape. It should be
noted that, whether the first sensing parts and the second
sensing parts are in the funnel shape or the rhombus shape,
such shapes merely serve as examples in the descriptions of
the disclosure, instead of limitations to the disclosure. The
shape of the first sensing parts and the shape of the second
sensing parts may be properly designed differently based on
practical needs. In this embodiment, the first bridge part
142C may shield light, whereas the first sensing part 144K
and the second sensing part 154K may be transparent.
However, the disclosure is not limited thereto.

[0078] FIG. 17 is a schematic top view illustrating a touch
display panel according to an embodiment of the disclosure.
A touch display panel 100L of FIG. 17 is similar to the touch
display panel 100A. Therefore, like or corresponding com-
ponents are referred to with like or corresponding reference
symbols. The touch display panel 1001 mainly differs from
the touch display panel 100A in that shapes of first sensing
parts 1441, and second sensing parts 1541 of the touch
display panel 100L differ from the shapes of the first sensing
parts 144 and the second sensing parts 154 of the touch
display panel 100A. The following descriptions mainly
focus on the difference between the touch display panel
100L and the touch display panel 100A, and the same or
corresponding parts are referred to the foregoing descrip-
tions.

[0079] Referring to FIG. 17, the touch display panel 100L
includes the first touch electrode 140 and the second touch
electrode 150. The first touch electrode 140 has the first
bridge part 142 and the first sensing parts 144L. The first
bridge part 142 is electrically connected between two adja-
cent first sensing parts 144L.. The second touch electrode
150 has the second bridge part 152A and the second sensing
parts 154L. The second bridge part 152A is electrically
connected between two adjacent second sensing parts 154L.
The first bridge part 142 of the first touch electrode 140 is
crossed with the second bridge part 152A of the second
touch electrode 150. What differs from the touch display
panel 100A is that, in the embodiment of FIG. 17, the first
sensing parts 1441, and the second sensing parts 1541, may
respectively have small locally protruding areas 1445 and
154b. Two ends of the first bridge part 142 are respectively
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electrically connected with the small arecas 1445 of two
adjacent first sensing parts 144L. Two ends of the second
bridge part 152 A are respectively electrically connected with
the small areas 1545 of two adjacent second sensing parts
154L. Accordingly, lengths of the first bridge part 142 and
the second bridge part 152A are able to be reduced, so as to
reduce the resistances of the first touch electrode 140 and the
second touch electrode 150. In this embodiment, the first
bridge part 142 may shield light, whereas the first sensing
part 1441 and the second sensing part 1541 may be trans-
parent. However, the disclosure is not limited thereto.
[0080] In view of the foregoing, the first bridge part
adopted in the touch display panel according to an embodi-
ment of the disclosure is electrically connected with two
adjacent first sensing parts. The first sensing parts and the
first bridge part are serially connected to form the first touch
electrode. The first bridge part has a low resistance rate.
Therefore, the first touch electrode has a low resistance, so
the touch performance of the touch display panel is able to
be facilitated. More importantly, the first bridge part is
disposed on the spacer (or protrusion) outside the light
emitting area. Therefore, the first bridge part does not overly
affect the brightness of the touch display panel, and the
touch display panel may exhibit preferable touch and display
properties.

[0081] It will be apparent to those skilled in the art that
various modifications and variations can be made 1o the
structure of the disclosure without departing from the scope
or spirit of the disclosure. In view of the foregoing, it is
intended that the disclosure covers modifications and varia-
tions of this disclosure provided they fall within the scope of
the following claims and their equivalents.

What is claimed is:

1. A touch display panel, comprising:

a first substrate;

an organic light emitting diode layer, disposed on the first

substrate and having a light emitting area;

a spacer, disposed on the organic light emitting diode

layer and located outside the light emitting area; and

a first touch electrode and a second touch electrode,

disposed on the organic light emitting diode layer,
wherein the first touch electrode has a first bridge part,
the first bridge part of the first touch electrode is
crossed with and electrically insulated from the second
touch electrode, and at least a portion of the first bridge
part is disposed on the spacer.

2. The touch display panel as claimed in claim 1, wherein
the first touch electrode further comprises a plurality of first
sensing parts, the first bridge part is electrically connected
between two adjacent first sensing parts, the second touch
electrode comprises a plurality of second sensing parts and
a second bridge part, the second bridge part is electrically
connected between two adjacent second sensing parts, the
first bridge part is crossed with the second bridge part, and
the first bridge part is electrically insulated from the second
bridge part.

3. The touch display panel as claimed in claim 2, further
comptrising:

an insulating pattern, wherein the first sensing parts, the

second sensing parts, and the second bridge part are
disposed on the organic light emitting diode layer, the
insulating pattern covers the second bridge part, and the
first bridge part crosses the insulating pattern to elec-
trically connect the two adjacent first sensing parts.
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4. The touch display panel as claimed in claim 2, further
comptrising:

an insulating pattern, wherein the first bridge part is

disposed on the organic light emitting diode layer, the
insulating pattern covers a portion of the first bridge
part, the two adjacent first sensing parts cover two ends
of the first bridge part, and the second bridge part of the
second touch electrode is located on the insulating
pattern.

5. The touch display panel as claimed in claim 2, further
comprising:

an insulating pattern, wherein the first sensing parts and

the second sensing parts are disposed on the organic
light emitting diode layer, the second bridge part is
located on the spacer, the insulating pattern covers the
second bridge part, and the first bridge part crosses the
insulating pattern to electrically connect the two adja-
cent first sensing parts.

6. The touch display panel as claimed in claim 2, further
comprising:

an insulating pattern, wherein the first bridge part is

disposed on the organic light emitting diode layer, the
insulating pattern covers a portion of the first bridge
part, the two adjacent first sensing parts cover two ends
of the first bridge part, the second sensing parts are
disposed on the organic light emitting diode layer, and
the second bridge part crosses the insulating pattern to
electrically connect the two adjacent second sensing
parts.

7. The touch display panel as claimed in claim 1, wherein
an end of the first bridge part is in an arc shape.

8. The touch display panel as claimed in claim 1, wherein
the second touch electrode comprises a second bridge part
crossed with and electrically insulated from the second
bridge part, and an end of the second bridge part is in an arc
shape.

9. The touch display panel as claimed in claim 1, wherein
the first touch electrode further comprises a plurality of first
sensing parts, the first bridge part is electrically connected
between two adjacent first sensing parts, and an edge of a
portion of one of the first sensing parts is in an arc shape.

10. The touch display panel as claimed in claim 1,
wherein the second touch electrode comprises a plurality of
second sensing parts and a second bridge part, the second
bridge part is electrically connected between two adjacent
second sensing parts, the first bridge part is crossed with and
electrically insulated from the second bridge part, and an
edge of a portion of one of the second sensing parts is in an
arc shape.

11. The touch display panel as claimed in claim 1, wherein
the second touch electrode comprises a plurality of second
sensing parts and a second bridge part, the second bridge
part is electrically connected between two adjacent second
sensing parts, the first bridge part is crossed with and
electrically insulated from the second bridge part, at least
one of the first bridge part and the second bridge part
comprises an S-shape pattern, and the S-shape pattern is
away from the light emitting area by a distance.

12. The touch display panel as claimed in claim 1,
wherein the second touch electrode comprises a plurality of
second sensing parts and a second bridge part, the second
bridge part is electrically connected between two adjacent
second sensing parts, the first bridge part is crossed with and
electrically insulated from the second bridge part, and the
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second bridge part comprises a plurality of conductive
patterns separated from each other.

13. The touch display panel as claimed in claim 12,
wherein the conductive patterns and the first bridge part
have acute angles.

14. The touch display panel as claimed in claim 1,
wherein the second touch electrode comprises a plurality of
second sensing parts and a second bridge part, the second
bridge part is electrically connected between two adjacent
second sensing parts, the first bridge part is crossed with and
electrically insulated from the second bridge part, at least
one of the first bridge part and the second bridge part is a
zigzag line pattern, and the zigzag line pattern is away from
the light emitting area by a distance.

15. The touch display panel as claimed in claim 1, further
comprising:

an encapsulation layer, covering the organic light emitting

diode layer, wherein the first touch electrode and the
second touch electrode are disposed on the encapsula-
tion layer.

16. The touch display panel as claimed in claim 15,
wherein the organic light emitting diode layer comprises:

at least one active device, disposed on the first substrate;
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a first display electrode, electrically connected with the at
least one active device;

an insulating layer, covering the at least one active device
and exposing an opening of the first display electrode;
and

an organic light emitting pattern, contacting the opening
of the insulating layer, so as to electrically connect with
the first display electrode.

17. The touch display panel as claimed in claim 16,

further comprising:

a second display electrode, covering the organic light
emitting pattern and electrically connected with the
organic light emitting pattern.

18. The touch display panel as claimed in claim 17,

wherein the spacer is disposed on the insulating layer.

19. The touch display panel as claimed in claim 18,
wherein the second display electrode covers the spacer, an
electrode protruding part is formed on the spacer, the encap-
sulation layer covers the second display electrode, an encap-
sulation protruding part is formed on the electrode protrud-
ing part, and the first bridge part is disposed on a protruding
structure formed by the spacer, the electrode protruding part
and the encapsulation protruding part.
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