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DESCRIPTION 

TITLE: 

DISPLAY APPARATUS 

 

 5 

BACKGROUND 

[Technical Field] 

[0001] The disclosure relates to an optoelectronic apparatus, and in particular to a display 

apparatus. 

[Description of Related Art] 10 

[0002] The fingerprint sensing device includes an optical fingerprint sensing device. The 

principle of optical fingerprint sensing is as follows. Fingerprints are composed of multiple 

irregular crests and troughs. When a finger presses the fingerprint sensing device, the crests 

contact the fingerprint sensing device, while the troughs do not contact the fingerprint 

sensing device. The crests directly reflects the light beam to the light sensor, thereby 15 

forming a bright area. At the same time, the light beam transmitting to the troughs will be 

reflected multiple times in the troughs before being transmitted to the light sensor, thereby 

forming a dark area. In this way, the light beams corresponding to the crests and the troughs 

of the fingerprint will form a light and dark stripe pattern on the light receiving surface of 

the light sensor, thereby obtaining a fingerprint image. Using algorithms to calculate 20 

information corresponding to the fingerprint image, user identity can be identified. 

[0003] High screen-to-body ratio and full-screen design have become the mainstream 

specifications for small and medium-sized display panels. In order to achieve a high screen-

to-body ratio and a full screen, the light sensor used to obtain the fingerprint image can be 
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placed under the display panel. However, when the light-emitting elements of the display 

panel emit light to display an image, the light beam emitted by the light-emitting elements 

will pass through the display panel and be transmitted to the light sensor below the display 

panel, causing the light sensor to be overexposed and unable to identify the fingerprint. 

 5 

SUMMARY 

[0004] This disclosure provides a display apparatus with good performance. 

[0005] The display apparatus of this disclosure includes a first pad group, a first light-

emitting element, a pixel driving structure, a first conductive layer and a second conductive 

layer. The first pad group includes first pads. The first light-emitting element is bonded to 10 

the first pads. The first conductive layer is disposed between the first pad group and the 

pixel driving structure. The first conductive layer includes a first conductive pattern and a 

second conductive pattern. The first conductive pattern is electrically connected to one of 

the first pads and the pixel driving structure. The second conductive pattern is separated 

from the first conductive pattern. The second conductive pattern is electrically connected to 15 

another one of the first pads. The first conductive pattern and the second conductive pattern 

have a first light-transmitting gap. The first light-transmitting gap is located below the first 

light-emitting element. The second conductive layer is disposed between the first 

conductive layer and the pixel driving structure. The second conductive layer includes the 

third conductive pattern shielding the first light-transmitting gap of the first conductive 20 

pattern and the second conductive pattern. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a schematic top view of the display apparatus of the first embodiment of 
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the present disclosure. 

[0007] FIG. 2 is a schematic cross-sectional view of the main sub-area of the pixel area 

of the display apparatus according to the first embodiment of the present disclosure. 

[0008] FIG. 3 is a schematic cross-sectional view of a redundancy sub-area of the pixel 

area of the display apparatus according to the first embodiment of the present disclosure. 5 

[0009] FIG. 4 is a schematic top view of the display apparatus of the second embodiment 

of the present disclosure. 

[0010] FIG. 5 is a schematic cross-sectional view of the main sub-area of the pixel area 

of the display apparatus according to the second embodiment of the present disclosure. 

[0011] FIG. 6 is a schematic cross-sectional view of the redundancy sub-area of the pixel 10 

area of the display apparatus according to the second embodiment of the present disclosure. 

[0012] FIG. 7 is a schematic top view of the display apparatus of the third embodiment 

of the present disclosure. 

[0013] FIG. 8 is a schematic cross-sectional view of the main sub-area of the pixel area 

of the display apparatus according to the third embodiment of the present disclosure. 15 

[0014] FIG. 9 is a schematic cross-sectional view of the redundancy sub-area of the pixel 

area of the display apparatus according to the third embodiment of the present disclosure. 

[0015] FIG. 10 is a schematic top view of the display apparatus of the fourth embodiment 

of the present disclosure. 

[0016] FIG. 11 is a schematic cross-sectional view of the main sub-area of the pixel area 20 

of the display apparatus according to the fourth embodiment of this disclosure. 

[0017] FIG. 12 is a schematic cross-sectional view of the redundancy sub-area of the pixel 

area of the display apparatus according to the fourth embodiment of the present disclosure. 

[0018] FIG. 13 is a schematic top view of the display apparatus of the fifth embodiment 
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of the present disclosure. 

[0019] FIG. 14 is a schematic cross-sectional view of the main sub-area of the pixel area 

of the display apparatus according to the fifth embodiment of this disclosure. 

[0020] FIG. 15 is a schematic cross-sectional view of the redundancy sub-area of the pixel 

area of the display apparatus according to the fifth embodiment of the present disclosure. 5 

 

DESCRIPTION OF THE EMBODIMENTS 

[0021] Reference will now be made in detail to exemplary embodiments provided in the 

disclosure, examples of which are illustrated in accompanying drawings.  Wherever 

possible, identical reference numerals are used in the drawings and descriptions to refer to 10 

identical or similar parts. 

[0022] 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 15 

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. 

[0023] The term “about,” “approximately,” or “substantially” as used herein is inclusive 20 

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 
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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 

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. 5 

[0024] 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 meaning 

in the context of the relevant art and the invention and will not be interpreted in an idealized 10 

or overly formal sense unless expressly so defined herein. 

[0025] FIG.1 is a schematic top view of the display apparatus of the first embodiment of 

the present disclosure. FIG. 2 is a schematic cross-sectional view of the main sub-area of 

the pixel area of the display apparatus according to the first embodiment of the present 

disclosure. FIG. 3 is a schematic cross-sectional view of a redundancy sub-area of the pixel 15 

area of the display apparatus according to the first embodiment of the present disclosure. It 

should be noted that FIG. 1 represents a set C of the first conductive layer 160, the second 

conductive layer 190 and the light blocking portion 142a of the driving circuit layer 140 of 

FIG.2 and FIG.3 with an entire pattern in which a plurality of dots are drawn. 

[0026] Referring to FIG.1 and FIG.2, the display apparatus 10 includes pixel areas 10a 20 

arranged in an array on a base 110. Each of the pixel area 10a includes a main sub-area 10a-

1, wherein the main sub-area 10a-1 includes a first pad group 120 and a first light-emitting 

element 130, the first pad group 120 includes first pads 122, 124, and the first light-emitting 

element 130 is bonded to the first pads 122, 124. 
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[0027] The pixel areas 10a of the display apparatus 10 include a driving circuit layer 140. 

The driving circuit layer 140 includes pixel driving structures 142. A first pad group 120 of 

a main sub-area 10a-1 of each of the pixel area 10a is electrically connected to a 

corresponding pixel driving structure 142. For example, in some embodiments, each of the 

pixel driving structure 142 may include a thin film transistor T and a common electrode (not 5 

shown), one of the first pads 122 of the first pad group 120 is electrically connected to the 

thin film transistor T, and another one of the first pads 122 of the first pad group120 is 

electrically connected to the common electrode. 

[0028] Referring to FIG.1, FIG.2 and FIG.3, in some embodiments, each of the pixel area 

10a may further include a redundancy sub-area 10a-2 located beside the main sub-area 10a-10 

1. The redundancy sub-area 10a-2 includes a second pad group 150, wherein the second pad 

group 150 is disposed beside the first pad group 120 and includes second pads 152, 154. 

The second pads 152, 154 of the redundancy sub-area 10a-2 of the same pixel area 10a are 

electrically connected to the first pads 122, 124 of the main sub-area 10a-1 of the same pixel 

area 10a, respectively. For example, in some embodiments, the first pad 122 and the second 15 

pad 152 of the same pixel area 10a are electrically connected to the corresponding thin film 

transistor T of a pixel driving structure 142, and another first pad 124 and another second 

pad 154 of the same pixel area 10a are electrically connected to the common electrode. 

[0029] In some embodiments, the first pads 122, 124 of the main sub-area 10a-1 of each 

of the pixel area 10a are used to bond with the first transposed first light-emitting element 20 

130. In some embodiments, the second pads 152, 154 of the redundancy sub-area 10a-2 of 

each of the pixel area 10a are used to bond with a second light-emitting element (not shown) 

for repair. The second pads 152, 154 may or may not be provided with the second light-

emitting element, depending on whether the pixel area 10a has been repaired. In some 
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embodiments, the first light-emitting element 130 and the second light-emitting element are, 

for example, micro light-emitting diodes (μLED), but this disclosure is not limited to thereto. 

[0030] Referring to FIG.2 and FIG.3, the display apparatus 10 further includes a first 

conductive layer 160 disposed between the first pad group 120 and the pixel driving 

structure 142. In some embodiments, the first conductive layer 160 is further disposed 5 

between the second pad group 150 and the pixel driving structure 142. Specifically, in some 

embodiments, the display apparatus 10 further includes a first insulating layer 170 and a 

second insulating layer 180, the first insulating layer 170 is disposed on the driving circuit 

layer 140, the first conductive layer 160 is disposed on the first insulating layer 170, the 

second insulating layer 180 covers the first conductive layer 160, and the first pad group 10 

120 and the second pad group 150 are disposed on the second insulating layer 180. 

[0031] In some embodiments, the first insulating layer 170 and the second insulating layer 

180 may be a single film layer or a stack of multiple film layers, and the materials of the 

first insulating layer 170 and the second insulating layer 180 may be inorganic materials 

(for example: silicon oxide, silicon nitride, nitrogen Silicon oxide, or a stacked layer of at 15 

least two of the above materials), organic material or a combination of the above. 

[0032] The first conductive layer 160 can block light. In some embodiments, based on 

conductivity considerations, the first conductive layer 160 generally uses a metal material. 

However, this disclosure is not limited thereto. According to other embodiments, the first 

conductive layer 160 may also use other conductive materials, such as alloys, nitrides of 20 

metal materials, oxides of metal materials, oxynitrides of metal materials, or a metal 

material stacked layers with other conductive material. 

[0033] Referring to FIG. 2, the first conductive layer 160 includes a first conductive 

pattern 162 and a second conductive pattern 164. The first conductive pattern 162 is 
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electrically connected to a first pad 122 and the pixel driving structure 142. The second 

conductive pattern 164 is separated from the first conductive pattern 162. The second 

conductive pattern 164 is electrically connected to another first pad 124. The first 

conductive pattern 162 and the second conductive pattern 164 have a first light-transmitting 

gap g1. The first light-transmitting gap g1 is located below the first light-emitting element 5 

130. Specifically, at least a portion of the first light-transmitting gap g1 is located within a 

vertical projection area of the first light-emitting element 130. 

[0034] Referring to FIG.3, in some embodiments, the first conductive layer 160 further 

includes a fourth conductive pattern 166 and a fifth conductive pattern 168. The fourth 

conductive pattern 166 is electrically connected to a second pad 152 and the pixel driving 10 

structure 142. The fifth conductive pattern 168 is separated from the fourth conductive 

pattern 166. The fifth conductive pattern 168 is electrically connected to another second pad 

154. The fourth conductive pattern 166 and the fifth conductive pattern 168 have a second 

light-transmitting gap g2. The second pads 152, 154 of the second pad group 150 have a 

pad gap G, and the second light-transmitting gap g2 is located below the pad gap G of the 15 

second pads 152, 154. Specifically, at least a portion of the second light-transmitting gap g2 

is located within the vertical projection area of the pad gap G of the second pads 152, 154. 

[0035] Referring to FIG.2 and FIG.3, the display apparatus 10 further includes a second 

conductive layer 190 disposed between the first conductive layer 160 and the driving circuit 

layer 140. Specifically, in some embodiments, the display apparatus 10 further includes a 20 

third insulating layer 200, the third insulating layer 200 covers the driving circuit layer 140, 

the second conductive layer 190 is disposed on the third insulating layer 200, the first 

insulating layer 170 covers the second conductive layer 190, and the first conductive layer 

160 is disposed on the first insulating layer 170. 
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[0036] In some embodiments, the third insulating layer 200 may be a single film layer or 

a stack of multiple film layers. The material of the third insulating layer 200 may be an 

inorganic material (for example: silicon oxide, silicon nitride, silicon oxynitride, or at least 

two of the above. stacked layers of materials), organic materials, or a combination of the 

above. 5 

[0037] The second conductive layer 190 can block light. In some embodiments, based on 

conductivity considerations, the second conductive layer 190 is generally made of metal 

material. However, this disclosure is not limited thereto. According to other embodiments, 

the second conductive layer 190 may also use other conductive materials, such as alloys, 

nitrides of metal materials, oxides of metal materials, oxynitrides of metal materials, or a 10 

metal material stacked layers with other conductive materials. 

[0038] Referring to FIG.2 and FIG.3, in some embodiments, the display apparatus 10 

further includes a light sensor FOD disposed below the first conductive layer 160 and the 

second conductive layer 190. In some embodiments, the light sensor FOD is used to receive 

a light beam reflected by the fingerprint (not shown), thereby realizing the fingerprint 15 

recognition function. For example, in some embodiments, the driving circuit layer 140, the 

first conductive layer 160 and the second conductive layer 190 are disposed on the upper 

side of the base 110, and the light sensor FOD may be selectively disposed on the lower 

side of the base 110, but this disclosure is not limited to thereto. 

[0039] Referring to FIG.2, it should be noted that the second conductive layer 190 20 

includes a third conductive pattern 192. The third conductive pattern 192 shields the first 

light-transmitting gap g1 of the first conductive pattern 162 and the second conductive 

pattern 164. Thereby, the light beam emitted by the first light-emitting element 130 is not 

easily transmitted to the light sensor FOD excessively, and the light sensor FOD is not easily 
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overexposed. That is to say, when the first light-emitting element 130 emits light (that is, 

when the display apparatus 10 displays a picture), the light sensor FOD can still normally 

sense the light beam reflected by the fingerprint, thereby performing a normal imaging 

function. 

[0040] Referring to FIG.1 and FIG.2, in some embodiments, in a top view of the display 5 

apparatus 10, a set of the first conductive layer 160 and the second conductive layer 190 (or 

a set C of the first conductive layer 160, the second conductive layer 190 and the light 

blocking portion 142a of the driving circuit layer 140) in the main sub-area10a-1 of the pixel 

area 10a may not have any opening. That is, in some embodiments, an area right under the 

first light-emitting element 130 may be completely shielded by the set of the first conductive 10 

layer 160 and the second conductive layer 190 (or a set C of the first conductive layer 160, 

the second conductive layer 190 and the light blocking portion 142a of the driving circuit 

layer 140). 

[0041] Referring to FIG.1 and FIG.2, in some embodiments, the display apparatus 10 

further includes a mesh touch electrode 220, wherein the first light-emitting element 130 is 15 

located between the mesh touch electrode 220 and the first pad group 120. For example, in 

some embodiments, the display apparatus 10 further includes a translucent protective cover 

230 disposed opposite the base 110. The first light-emitting element 130 is located between 

the translucent protective cover 230 and the base 110, and the mesh touch electrode 220 is 

optionally disposed on a surface 232 of the translucent protective cover 230 facing the first 20 

light-emitting element 130, but this disclosure is not limited to thereto. 

[0042] Referring to FIG.1 and FIG.2, the mesh touch electrode 220 has a first mesh 222. 

The first light-emitting element 130 is disposed below the first mesh 222, and the first light-

emitting element 130 is located between the mesh touch electrode 220 and the first pad 
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group 120. In some embodiments, the first mesh 222 corresponds to main sub-area 10a-1 of 

pixel area 10a. Referring to FIG.1 and FIG.3, in some embodiments, the mesh touch 

electrode 220 further has a second mesh 224 located outside the first mesh 222, and the 

second pads 152, 154 of the second pad group 150 are located below the second mesh 224 

of the mesh touch electrode 220. In some embodiments, the second mesh 224 corresponds 5 

to the redundancy sub-area 10a-2 of the pixel area 10a. 

[0043] Referring to FIG.1 and FIG.2, the first mesh 222 of the mesh touch electrode 220 

has a first edge 222a and a second edge 222b opposite to each other. The first light-emitting 

element 130 has a first edge 130a and a second edge 130b opposite to each other, which 

respectively correspond to the first edge 222a and the second edge 222b of the first mesh 10 

222. In some embodiments, the first edge 130a of the first light-emitting element 130 and 

the first edge 222a of the first mesh 222 have a third light-transmitting gap g3, and the first 

conductive pattern 162 extends from below the first pad 122 to below the mesh touch 

electrode 220 to shield the third light-transmitting gap g3. In some embodiments, the second 

edge 130b of the first light-emitting element 130 and the second edge 222b of the first mesh 15 

222 have a fourth light-transmitting gap g4, and the second conductive pattern 164 extends 

from below another first pad 124 to below the mesh touch electrode 220 to shield the fourth 

light-transmitting gap g4. 

[0044] Referring to FIG.1 and FIG.3, the second mesh 224 of the mesh touch electrode 

220 has a first edge 224a and a second edge 224b opposite to each other. The second pad 20 

152 and the first edge 224a of the second mesh 224 have a fifth light-transmitting gap g5. 

The fourth conductive pattern 166 extends from below the second pad 152 to below the 

mesh touch electrode 220 to shield the fifth light-transmitting gap g5. Another second pad 

154 and the second edge 224b of the second mesh 224 have a sixth light-transmitting gap 
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g6. The fifth conductive pattern 168 extends from below another second pad 154 to below 

the mesh touch electrode 220 to shield the sixth light-transmitting gap g6. 

[0045] Referring to FIG.1, FIG.2 and FIG.3, the mesh touch electrode 220 has first solid 

portions 220-1 and second solid portions 220-2, wherein the first solid portions 220-1 and 

the second solid portions 220-2 are intersected to define the first meshes 222. In some 5 

embodiments, the first solid portions 220-1 and the second solid portions 220-2 are 

intersected to further define second meshes 224. In some embodiments, the first solid 

portions 220-1 of the mesh touch electrode 220 fall within the area of the set C of the light 

blocking portion 142a of the pixel driving structure 142, the solid portion of the first 

conductive layer 160 and the solid portion of the second conductive layer 190. In some 10 

embodiments, in the top view of the display apparatus 10, right below the areas of the first 

solid portions 220-1 of the mesh touch electrode 220, the set C of the light blocking portion 

142a of the pixel driving structure 142, the solid portion of the first conductive layer 160 

and the solid portion of the second conductive layer 190 may have no openings. For example, 

in some embodiments, the pixel driving structure 142 includes a thin film transistor T having 15 

a first terminal Ta, a second terminal Tb, and a control terminal Tc, and the light blocking 

portion 142a of the pixel driving structure 142 may include light-blocking conductive layers 

240 and 250 to which the first terminal Ta, the second terminal Tb and the control terminal 

Tc belong, but this disclosure is not limited to thereto. 

[0046] It must be noted here that the following embodiments follow the component 20 

numbers and part of the content of the previous embodiments, wherein the same numbers 

are used to represent the same or similar elements, and descriptions of the same technical 

content are omitted. For descriptions of omitted parts, please refer to the foregoing 

embodiments and will not be repeated in the following embodiments. 
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[0047] FIG.4 is a schematic top view of the display apparatus of the second embodiment 

of the present disclosure. FIG.5 is a schematic cross-sectional view of the main sub-area of 

the pixel area of the display apparatus according to the second embodiment of the present 

disclosure. FIG.6 is a schematic cross-sectional view of the redundancy sub-area of the pixel 

area of the display apparatus according to the second embodiment of the present disclosure. 5 

It should be noted that FIG.4 represents a set C of the first conductive layer 160, the second 

conductive layer 190 and the light blocking portion 142a of the driving circuit layer 140 of 

FIG.5 and FIG.6 with an entire pattern in which a plurality of dots are drawn. 

[0048] The display apparatus 10A of the second embodiment of FIG.4, FIG.5 and FIG.6 

is similar to the display apparatus 10 of the first embodiment of FIG.1, FIG.2 and FIG.3. 10 

The main difference between the two is that in the second embodiment of FIG.4, FIG.5 and 

FIG.6, in the top view of the display apparatus 10A, right below the area of the first solid 

portions 220-1 of the mesh touch electrode 220, the set C of the light blocking portion 142a 

of the pixel driving structure 142, the solid portion of the first conductive layer 160 and the 

solid portion of the second conductive solid portions of layer 190 may have openings O. 15 

[0049] FIG. 7 is a schematic top view of the display apparatus of the third embodiment 

of the present disclosure. FIG. 8 is a schematic cross-sectional view of the main sub-area of 

the pixel area of the display apparatus according to the third embodiment of the present 

disclosure. FIG. 9 is a schematic cross-sectional view of the redundancy sub-area of the 

pixel area of the display apparatus according to the third embodiment of the present 20 

disclosure. It should be noted that FIG. 7 represents a set C of the first conductive layer 160, 

the second conductive layer 190 and the light blocking portion 142a of the driving circuit 

layer 140 of FIG. 8 and FIG.9 with an entire pattern in which a plurality of dots are drawn. 

[0050] The display apparatus 10B of the third embodiment of FIG. 7, FIG. 8 and FIG. 9 
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is similar to the display apparatus 10A of the second embodiment of FIG. 4, FIG. 5 and FIG. 

6. The main differences between the two are as follows. In the third embodiment of FIG. 7, 

FIG. 8 and FIG. 9, the first edge 130a of the first light-emitting element 130 and the first 

edge 222a of the first mesh 222 have a third light-transmitting gap g3, and the first 

conductive pattern 162 does not/or does not completely shield the third light-transmitting 5 

gap g3. In the third embodiment of FIG. 7, FIG. 8 and FIG. 9, the second edge 130b of the 

first light-emitting element 130 and the second edge 222b of the first mesh 222 have a fourth 

light-transmitting gap g4, and the second conductive pattern 164 does not/or does not 

completely shield the fourth light -transmitting gap g4. In the third embodiment of FIG.7, 

FIG.8 and FIG.9, the second pad 152 and the first edge 224a of the second mesh 224 has 10 

the fifth light-transmitting gap g5, and the fourth conductive pattern 166 does not/or does 

not completely shield the fifth light-transmitting gap g5. In the third embodiment of FIG.7, 

FIG. 8 and FIG. 9, another second pad 154 and the second edge 224b of the second mesh 

224 have the sixth light-transmitting gap g6, and the fifth conductive pattern 168 does not/or 

does not completely shield the sixth light-transmitting gap g6. 15 

[0051] FIG.10 is a schematic top view of the display apparatus of the fourth embodiment 

of the present disclosure. FIG.11 is a schematic cross-sectional view of the main sub-area 

of the pixel area of the display apparatus according to the fourth embodiment of this 

disclosure. FIG. 12 is a schematic cross-sectional view of the redundancy sub-area of the 

pixel area of the display apparatus according to the fourth embodiment of the present 20 

disclosure. It should be noted that FIG. 10 represents a set C of the first conductive layer 

160, the second conductive layer 190 and the light blocking portion 142a of the driving 

circuit layer 140 of FIG.11 and FIG.12 with an entire pattern in which a plurality of dots are 

drawn. 
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[0052] The display apparatus 10C of the fourth embodiment shown in FIG.10, FIG.11 

and FIG.12 is similar to the display apparatus 10B of the third embodiment shown in FIG.7, 

FIG.8 and FIG.9. The main differences between the two are as follows. In the fourth 

embodiment of FIG.10, FIG.11 and FIG.12, in the top view of the display apparatus 10C, 

right below the area of the plurality of first solid portions 220-1 of the mesh touch electrode 5 

220, the set C of the light blocking portion 142a of the pixel driving structure 142, the solid 

portion of the conductive layer 160 and the solid portion of the second conductive layer 190 

may not have an opening. 

[0053] FIG.13 is a schematic top view of the display apparatus of the fifth embodiment 

of the present disclosure. FIG.14 is a schematic cross-sectional view of the main sub-area 10 

of the pixel area of the display apparatus according to the fifth embodiment of this disclosure. 

FIG.15 is a schematic cross-sectional view of the redundancy sub-area of the pixel area of 

the display apparatus according to the fifth embodiment of the present disclosure. It should 

be noted that FIG. 13 represents a set C of the first conductive layer 160, the second 

conductive layer 190 and the light blocking portion 142a of the driving circuit layer 140 of 15 

FIG.14 and FIG.15 with an entire pattern in which a plurality of dots are drawn. 

[0054] The display apparatus 10D of the fifth embodiment shown in FIG.13, FIG.14 and 

FIG.15 is similar to the display apparatus 10C of the fourth embodiment shown in FIG.10, 

FIG.11 and FIG.12. The main differences between the two are as follows. In the fourth 

embodiment of FIG.13, FIG.14 and FIG.15, the second conductive layer 190 further 20 

includes a sixth conductive pattern 194 shielding the second light-transmitting gap g2 the 

fourth conductive pattern 166 and the fifth conductive pattern 168. In addition, in the fourth 

embodiment of FIG.13, FIG.14 and FIG.15, in the top view of the display apparatus 10D, 

the first solid portions 220-1 and the second solid portions 220-2 of the mesh touch electrode 
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220 may fall within the area of the set C of the light blocking portion 142a of the structure 

142, the solid portion of the first conductive layer 160, and the solid portion of the second 

conductive layer 190. 

[0055] Since the second conductive layer 190 further includes the sixth conductive pattern 

194 shielding the second light-transmitting gap g2, when the display apparatus 10D needs 5 

to be repaired (that is, when the second light-emitting element for repair is disposed on the 

redundancy sub-area 10a-2), the light sensor FOD does not easily affected by the second 

light-emitting element used for repair. That is to say, when the number of second light-

emitting elements for repair is large, the fingerprint image captured by the light sensor FOD 

of the display apparatus 10D can still have good quality when the screen is displayed. 10 

Although the transmittance of the display apparatus 10D is low, the light sensor FOD can 

receive sufficient light by increasing the exposure time of the light sensor FOD. 

[0056] The following Table 1 lists the transmittance, an amount of internal reflection, an 

amount of external reflection and the ratio of the amount of external reflection to the amount 

of internal reflection of the display apparatus 10 of the first embodiment, the display 15 

apparatus 10A of the second embodiment, the display apparatus 10B of the third 

embodiment, the display apparatus 10C of the fourth embodiment, and the display apparatus 

10D of the fifth embodiment. According Table 1 shown below, the amount of external 

reflection and the amount of internal reflection of the display apparatus 10 of the first 

embodiment, the display apparatus 10A of the second embodiment, the display apparatus 20 

10B of the third embodiment, the display apparatus 10C of the fourth embodiment, and the 

display apparatus 10D of the fifth embodiment are greater than 100%. In other words, when 

the display apparatus 10, 10A, 10B, 10C, and 10D display images, the light sensor FOD can 

still capture fingerprint images normally, thereby realizing the fingerprint recognition 
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function. 

 

the first 

embodiment 

the second 

embodiment 

the third 

embodiment 

the fourth 

embodiment 

the fifth 

embodiment 

transmittance(%)  4.10 4.10 4.69  4.69  1.49  

an amount of 

internal reflection 

(nit s)  

7 .6  8 .0  9 .3  10.5  3 .7  

an amount of 

external reflection 

(nit s)  

27.2  27.3  30.4  30.2  10.9  

 an amount of 

external reflection 

/an amount of 

internal reflection 

(%)  

355 339 326 287 296 

[Table 1] 

 [Description of Symbols] 

[0057]  

10、10A、10B、10C、10D: display apparatus 5 

10a: pixel area 

10a-1: main sub-area 

10a-2: redundancy sub-area 

110: base 
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120: first pad group 

122、124: first pad 

130: first light-emitting element 

130a、222a、224a: first edge 

130b、222b、224b: second edge 5 

140: driving circuit layer 

142: pixel driving structure 

142a: light blocking portion 

150: second pad group 

152、154: second pad 10 

160: first conductive layer 

162: first conductive pattern 

164: second conductive pattern 

166: fourth conductive pattern 

168: fifth conductive pattern 15 

170: first insulating layer 

180: second insulating layer 

190: second conductive layer 

192: third conductive pattern 

194: sixth conductive pattern 20 

200: third insulating layer 

220: mesh touch electrode 

220-1: first solid portion 

220-2: second solid portion 
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222: first mesh 

224: second mesh 

230: translucent protective cover 

232: surface 

240、250: light-blocking conductive layer 5 

C: set 

FOD: light sensor 

G: pad gap 

g1: first light-transmitting gap 

g2: second light-transmitting gap 10 

g3: third light-transmitting gap 

g4: fourth light-transmitting gap  

g5: fifth light-transmitting gap 

g6: sixth light-transmitting gap 

O: opening 15 

T: thin film transistor 

Ta: first terminal 

Tb: second terminal 

Tc: control terminal 

20 
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CLAIMS 

Claim 1: 

 A display apparatus comprising: 

a first pad group comprising first pads; 

a first light-emitting element, bonded to the first pads; 5 

a pixel driving structure; 

a first conductive layer, disposed between the first pad group and the pixel driving 

structure and comprising: 

a first conductive pattern, electrically connected to one of the first pads and the pixel 

driving structure; and 10 

a second conductive pattern, separated from the first conductive pattern, wherein the 

second conductive pattern is electrically connected to another one of the first pads, the first 

conductive pattern and the second conductive pattern have a first light-transmitting gap, and 

the first light-transmitting gap is located below the first light-emitting element; and 

a second conductive layer disposed between the first conductive layer and the pixel 15 

driving structure, and comprising: 

a third conductive pattern, shielding the first light-transmitting gap of the first 

conductive pattern and the second conductive pattern. 

 

Claim 2: 20 

The display apparatus according to claim 1, further comprising: 

a second pad group disposed beside the first pad group and comprising second pads, 



-21- 

 

wherein the second pads are electrically connected to the first pads respectively, and the 

second pads have a pad gap; 

the first conductive layer further comprising: 

a fourth conductive pattern electrically connected one of the second pads and the 

pixel driving structure; and 5 

a fifth conductive pattern separated from the fourth conductive pattern, wherein the 

fifth conductive pattern is electrically connected to another one of the second pads, the 

fourth conductive pattern and the fifth conductive pattern have a second light-transmitting 

gap, and the second light-transmitting gap is located below the pad gap of the second pads; 

the second conductive layer further comprising: 10 

a sixth conductive pattern, shielding the second light-transmitting gap of the fourth 

conductive pattern and the fifth conductive pattern. 

 

Claim 3: 

The display apparatus according to claim 1, further comprising: 15 

a mesh touch electrode having a first mesh, wherein the first light-emitting element 

is disposed below the first mesh, and the first light-emitting element is located between the 

mesh touch electrode and the first pad group; 

a first edge of the first light-emitting element and a first edge of the first mesh have 

a third light-transmitting gap, the first conductive pattern extends from below the one of the 20 

first pads to below the mesh touch electrode to shield the third light-transmitting gap. 

 



-22- 

 

Claim 4: 

The display apparatus according to claim 3, wherein the first mesh of the mesh touch 

electrode further has a second edge, the second edge of the first mesh is opposite to the first 

edge of the first mesh, the first light-emitting element further has a second edge, the second 

edge of the first light-emitting element is opposite to the first edge of the first light-emitting 5 

element, the second edge of the first light-emitting element and the second edge of the first 

mesh have a fourth light-transmitting gap, the second conductive pattern extends from 

below the another one of the first pads to below the mesh touch electrode to shield the fourth 

light-transmitting gap. 

 10 

Claim 5: 

The display apparatus according to claim 4, wherein the mesh touch electrode 

further has a second mesh located outside the first mesh, and the display apparatus further 

comprises: 

a second pad group disposed beside the first pad group and comprising second pads, 15 

wherein the second pads are electrically connected to the first pads respectively, and the 

second pads are located below the second mesh of the mesh touch electrode; 

the first conductive layer further comprising: 

a fourth conductive pattern electrically connected to one of the second pads and the 

pixel driving structure; and 20 

a fifth conductive pattern separated from the fourth conductive pattern, wherein the 

fifth conductive pattern is electrically connected to another one of the second pads; 
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wherein the one of the second pads and a first edge of the second mesh have a fifth 

light-transmitting gap, and the fourth conductive pattern extends from below the one of the 

second pads to below the mesh touch electrode to shield the fifth light-transmitting gap. 

 

Claim 6: 5 

The display apparatus according to claim 5, wherein the second mesh of the mesh 

touch electrode further has a second edge, the second edge of the second mesh is opposite 

to the first edge of the second mesh, the another one of the second pads and the second edge 

of the second mesh have a sixth light-transmitting gap, the fifth conductive pattern extends 

from below the another one of the second pads to below the mesh touch electrode to shield 10 

the sixth light-transmitting gap. 

 

Claim 7: 

The display apparatus according to claim 1, further comprising: 

a mesh touch electrode having first solid portions and second solid portions, wherein 15 

the first solid portions intersect with the second solid portions to define a first mesh of the 

mesh touch electrode, the first light-emitting element is disposed below the first mesh, and 

the first light-emitting element is located between the mesh touch electrode and the first pad 

group; 

the first solid portions of the mesh touch electrode fall within a set area of a light 20 

blocking portion of the pixel driving structure, a solid portion of the first conductive layer, 

and a solid portion of the second conductive layer. 

 



-24- 

 

Claim 8: 

The display apparatus according to claim 7, wherein the second solid portions of the 

mesh touch electrode fall within a set area of the light blocking portion of the pixel driving 

structure, the solid portion of the first conductive layer, and the solid portion of the second 

conductive layer.  5 


