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TOUCH DISPLAY APPARATUS 

 

BACKGROUND OF THE DISCLOSURE 

Field of the Disclosure 

[0001] The present disclosure relates to a display apparatus, and particularly relates to 5 

a touch display apparatus. 

Description of Related Art 

[0002] In general, touch display apparatuses comprise an out-cell touch display 

apparatus, an on-cell touch display apparatus and an in-cell touch display apparatus. The 

in-cell touch display apparatus is a touch display panel with high integration and small 10 

thickness at present, and a touch electrode is fabricated in the display panel. However, 

how to integrate the touch electrode into the display panel and achieve good display and 

touch effects is actually a major issue. 

 

SUMMARY OF THE DISCLOSURE 15 

[0003] The present disclosure is directed to a touch display apparatus having good 

display and touch properties. 

[0004] The touch display apparatus of the present disclosure comprises a first 

substrate, a second substrate, a display medium, a plurality of pixel structures, a first 

touch electrode, a second transistor, a read-out line, a second scan line and a dielectric 20 

layer. The first substrate is provided with an outer surface and an inner surface which 

are opposite to each other, wherein the outer surface is a touch surface. The second 

substrate is arranged opposite to the first substrate. The display medium is arranged 

between the inner surface of the first substrate and the second substrate. The plurality of 
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pixel structures are arranged between the first substrate and the display medium or 

between the second substrate and the display medium. Each of the pixel structures 

comprises a data line, a first scan line, a first transistor and a pixel electrode. The first 

transistor is provided with a first end, a second end and a control end. The data line is 

electrically connected to the first end of the first transistor. The first scan line is 5 

electrically connected to the control end of the first transistor. The pixel electrode is 

electrically connected to the second end of the first transistor. The first touch electrode 

is arranged on the inner surface of the first substrate. The second transistor is arranged 

on the inner surface of the first substrate and is provided with a first end, a second end 

and a control end. The read-out line and the second scan line are arranged on the inner 10 

surface of the first substrate. The read-out line is electrically connected to the first end 

of the second transistor. The second scan line is electrically connected to the control end 

of the second transistor. The first touch electrode is electrically connected to the second 

end of the second transistor. The first touch electrode is overlapped with the pixel 

electrode of the first pixel structure of the plurality of pixel structures. The first touch 15 

electrode is arranged between the first substrate and the dielectric layer, and the 

dielectric layer is arranged between the first touch electrode and the first transistor of 

the first pixel structure. 

[0005] In an embodiment of the present disclosure, the dielectric layer is arranged on 

the first touch electrode, and the first transistor of the first pixel structure is arranged on 20 

the dielectric layer. 

[0006] In an embodiment of the present disclosure, the dielectric layer is arranged on 

the first touch electrode, and the second transistor is arranged on the dielectric layer. 

[0007] In an embodiment of the present disclosure, the touch display apparatus 
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further comprises a first connecting pattern electrically connected to the second end of 

the second transistor, wherein the first connecting pattern is electrically connected to the 

first touch electrode through a contact of the dielectric layer. 

[0008] In an embodiment of the present disclosure, the touch display apparatus 

further comprises an insulating layer arranged on the second transistor, wherein the first 5 

connecting pattern is arranged on the insulating layer and is electrically connected to the 

first touch electrode through a contact of the insulating layer. 

[0009] In an embodiment of the present disclosure, the touch display apparatus 

further comprises a color filter layer arranged on the dielectric layer and the second 

transistor, wherein the first connecting pattern is arranged on the color filter layer and is 10 

electrically connected to the first touch electrode through a contact of the color filter 

layer.  

[0010] In an embodiment of the present disclosure, the material of the first connecting 

pattern is the same as the material of the pixel electrode of the first pixel structure. 

[0011] In an embodiment of the present disclosure, the dielectric layer is arranged on 15 

the read-out line. The touch display apparatus further comprises a second connecting 

pattern arranged on the dielectric layer, electrically connected to the second end of the 

second transistor, and electrically connected to the read-out line through a contact of the 

dielectric layer. 

[0012] In an embodiment of the present disclosure, the touch display apparatus 20 

further comprises an insulating layer arranged on the dielectric layer and the second 

transistor, wherein the second connecting pattern is arranged on the insulating layer and 

is electrically connected to the read-out line through a contact of the insulating layer. 

[0013] In an embodiment of the present disclosure, the touch display apparatus 
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further comprises a color filter layer arranged on the dielectric layer and the second 

transistor, wherein the second connecting pattern is arranged on the color filter layer and 

is electrically connected to the read-out line through a contact of the color filter layer. 

[0014] In an embodiment of the present disclosure, the material of the second 

connecting pattern is the same as the material of the pixel electrode of the first pixel 5 

structure. 

[0015] In an embodiment of the present disclosure, the data line of the first pixel 

structure and the read-out line are arranged in a first direction, the first scan line of the 

first pixel structure and the second scan line are arranged in a second direction, and the 

first direction and the second direction are staggered. 10 

[0016] In an embodiment of the present disclosure, the data line of the first pixel 

structure is substantially parallel to the read-out line. 

[0017] In an embodiment of the present disclosure, the first scan line of the first pixel 

structure is substantially parallel to the second scan line. 

[0018] In an embodiment of the present disclosure, the read-out line spans the central 15 

part of the pixel electrode of the first pixel structure. 

[0019] In an embodiment of the present disclosure, the pixel electrode of the first 

pixel structure comprises a first main part, a second main part and a plurality of branch 

parts, the first main part and the second main part are staggered, the plurality of branch 

parts are connected to the first main part and the second main part, and the read-out line 20 

is overlapped with the first main part of the pixel electrode. 

[0020] In an embodiment of the present disclosure, the vertical projection of the first 

scan line of the first pixel structure on the first substrate and the vertical projection of 

the second scan line on the first substrate are respectively positioned at two opposite 
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sides of the vertical projection of the pixel electrode of the first pixel structure on the 

first substrate. 

[0021] In an embodiment of the present disclosure, the touch display apparatus 

further comprises a second touch electrode arranged on the inner surface of the first 

substrate. The plurality of pixel structures comprise a second pixel structure. The 5 

second touch electrode is overlapped with the pixel electrode of the second pixel 

structure. The second touch electrode is arranged between the first substrate and the 

dielectric layer. The dielectric layer is arranged between the second touch electrode and 

the first transistor of the first pixel structure. The second touch electrode is electrically 

connected to the second scan line. 10 

[0022] In an embodiment of the present disclosure, the touch display apparatus 

further comprises a third connecting pattern electrically connected to the second scan 

line, wherein the third connecting pattern is electrically connected to the second touch 

electrode through a contact of the dielectric layer. 

[0023] In an embodiment of the present disclosure, the touch display apparatus 15 

further comprises an insulating layer arranged on the dielectric layer and the second 

transistor, wherein the third connecting pattern is arranged on the insulating layer and is 

electrically connected to the second touch electrode through a contact of the insulating 

layer. 

[0024] In an embodiment of the present disclosure, the material of the third 20 

connecting pattern is the same as the material of the pixel electrode of the first pixel 

structure. 

[0025] In an embodiment of the present disclosure, the touch display apparatus 

further comprises a second touch electrode and a control line. The second touch 
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electrode is arranged on the inner surface of the first substrate. The plurality of pixel 

structures comprise a second pixel structure. The second touch electrode is overlapped 

with the pixel electrode of the second pixel structure. The second touch electrode is 

arranged between the first substrate and the dielectric layer. The dielectric layer is 

arranged between the second touch electrode and the first transistor of the first pixel 5 

structure. The second touch electrode is electrically connected to the control line. 

[0026] In an embodiment of the present disclosure, the touch display apparatus 

further comprises a fourth connecting pattern electrically connected to the control line, 

wherein the fourth connecting pattern is electrically connected to the second touch 

electrode through a contact of the dielectric layer. 10 

[0027] In an embodiment of the present disclosure, the touch display apparatus 

further comprises an insulating layer arranged on the dielectric layer and the second 

transistor, wherein the fourth connecting pattern is arranged on the insulating layer and 

is electrically connected to the second touch electrode through a contact of the 

insulating layer. 15 

[0028] In an embodiment of the present disclosure, the material of the fourth 

connecting pattern is the same as the material of the pixel electrode of the first pixel 

structure. 

[0029] In an embodiment of the present disclosure, a plurality of data lines of the 

plurality of pixel structures and the read-out line are arranged in a first direction, a 20 

plurality of first scan lines of the plurality of pixel structures, the second scan line and 

the control line are arranged in a second direction, and the first direction and the second 

direction are staggered. 

[0030] In order to make the aforementioned and other objectives and advantages of 
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the present disclosure comprehensible, embodiments accompanied with figures are 

described in detail below. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a schematic view of a touch display apparatus 10 according to a first 5 

embodiment of the present disclosure. 

[0032] FIG. 2 is an equivalent circuit schematic view of a plurality of touch structures 

TS of the touch display apparatus 10 according to the first embodiment of the present 

disclosure. 

[0033] FIG. 3 is a layout schematic view of the touch display apparatus 10 according 10 

to the first embodiment of the present disclosure. 

[0034] FIG. 4 is a cross-sectional schematic view of the touch display apparatus 10 

according to the first embodiment of the present disclosure. 

[0035] FIG. 5 shows the first scan signals VSL1-1 to VSL1-n of the 1st first scan line 

SL1 to the nth first scan line SL1, the second scan signal VSL2-1 of the 1st second scan 15 

line SL2, the second scan signal VSL2-2 of the 2nd second scan line SL2 to the second 

scan signal VSL2-m of the mth second scan line SL2, and the touch signals VRL on the 

read-out lines RL of touch structures TS according to an embodiment of the present 

disclosure. 

[0036] FIG. 6 shows the first scan signals VSL1-1 to VSL1-
2
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n th first scan line SL1 to the nth first scan line SL1, the second 
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scan signal VSL2-1 of the 1st second scan line SL2, the second scan signal VSL2-2 of 

the 2nd second scan line SL2 to the second scan signal VSL2-m of the mth second scan 

line SL2, and the touch signals VRL on the read-out lines RL of touch structures TS 

according to another embodiment of the present disclosure. 

[0037] FIG. 7 shows the first scan signals VSL1-1 to VSL1-p of the 1st first scan line 5 

SL1 to the pth first scan line SL1, the first scan signals VSL1-(p+1) to VSL1-2p of the 

(p+1)th first scan line SL1 to the 2pth first scan line SL1, the first scan signals 

VSL1-(n-p+1) to VSL1-n of the (n-p+1)th first scan line SL1 to the nth first scan line 

SL1, the second scan signals VSL2-1, VSL2-2 to VSL2-m of the 1st second scan line 

SL2, the 2nd second scan line SL2 to the mth second scan line SL2, and the touch signals 10 

VRL on the read-out lines RL of touch structures TS according to another embodiment 

of the present disclosure. 

[0038] FIG. 8 is a cross-sectional schematic view of a touch display apparatus 10A 

according to a second embodiment of the present disclosure. 

[0039] FIG. 9 is a layout schematic view of a touch display apparatus 10B according 15 

to a third embodiment of the present disclosure. 

[0040] FIG. 10 is a cross-sectional schematic view of the touch display apparatus 10B 

according to the third embodiment of the present disclosure. 

[0041] FIG. 11 is a cross-sectional schematic view of a touch display apparatus 10C 

according to a fourth embodiment of the present disclosure. 20 

[0042] FIG. 12 is a schematic view of a touch display apparatus 20 according to a 

fifth embodiment of the present disclosure. 

[0043] FIG. 13 is an equivalent circuit schematic view of a plurality of touch 

structures TS of the touch display apparatus 20 according to the fifth embodiment of the 
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present disclosure. 

[0044] FIG. 14A and FIG. 14B are layout schematic views of the touch display 

apparatus 20 according to the fifth embodiment of the present disclosure. 

[0045] FIG. 15 is a cross-sectional schematic view of the touch display apparatus 20 

according to the fifth embodiment of the present disclosure. 5 

[0046] FIG. 16 is a schematic view of a touch display apparatus 20A according to a 

sixth embodiment of the present disclosure. 

[0047] FIG. 17 is an equivalent circuit schematic view of a plurality of touch 

structures TS of the touch display apparatus 20A according to the sixth embodiment of 

the present disclosure. 10 

[0048] FIG. 18A and FIG. 18B are layout schematic views of the touch display 

apparatus 20A according to the sixth embodiment of the present disclosure. 

[0049] FIG. 19 is a cross-sectional schematic view of the touch display apparatus 20A 

according to the sixth embodiment of the present disclosure. 

[0050] FIG. 20 is a cross-sectional schematic view of a touch display apparatus 30 15 

according to a seventh embodiment of the present disclosure. 

[0051] FIG. 21 is a cross-sectional schematic view of a touch display apparatus 30A 

according to an eighth embodiment of the present disclosure. 

 

DESCRIPTION OF THE EMBODIMENTS 20 

[0052] 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 drawings and the 

description to refer to the same or like parts. 
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[0053] In the accompanying drawings, the thicknesses of layers, films, panels, regions, 

and the like are enlarged for clarity. Throughout the specification, same reference 

numerals indicate same components. It should be understood that when a component 

such as a layer, film, region or substrate is referred to as being "on" or "connected" to 

another component, it may be directly on or connected to the another component, or 5 

intervening components may also be present. In contrast, when a component is referred 

to as being "directly on" or "directly connected to" another component, there are no 

intervening assemblies present. As used herein, "connection" may refer to a physical 

and/or electrical connection. 

[0054] As used herein, "about", "approximately", or "substantially" is inclusive of the 10 

stated value and means within an acceptable range of deviation for the particular value 

as determined by one of 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” can mean within one or 

more standard deviations, or within ±30%, ±20%, ±10%, ±5% of the stated value. 15 

Further, as used herein, "about", "approximately", or "substantially" may depend on 

optical properties, etch properties, or other properties to select a more acceptable range 

of deviations or standard deviations without one standard deviation for all properties. 

[0055] Unless otherwise defined, all terms (including technical and scientific terms) 

used herein have the same meaning as commonly understood by one of ordinary skill in 20 

the art to which the present disclosure belongs. It will be further understood that terms 

such as those defined in 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 

present disclosure and will not be interpreted in an idealized or overly formal sense 
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unless expressly so defined herein. 

[0056] FIG. 1 is a schematic view of a touch display apparatus 10 according to a first 

embodiment of the present disclosure. FIG. 1 shows a first substrate 110, a plurality of 

touch structures TS and a chip IC, and omits other components of the touch display 

apparatus 10. 5 

[0057] FIG. 2 is an equivalent circuit schematic view of a plurality of touch structures 

TS of the touch display apparatus 10 according to the first embodiment of the present 

disclosure. 

[0058] FIG. 3 is a layout schematic view of the touch display apparatus 10 according 

to the first embodiment of the present disclosure. FIG. 3 is corresponding to the portion 10 

R of FIG. 1. It should be noted that FIG. 3 shows a main portion M of a first touch 

electrode 120 overlapped with a pixel electrode 190 and omits other portions of the first 

touch electrode 120 in FIG. 1. 

[0059] FIG. 4 is a cross-sectional schematic view of the touch display apparatus 10 

according to the first embodiment of the present disclosure. FIG. 4 is corresponding to a 15 

section line A-A' and a section line B-B' in FIG. 3. 

[0060] Referring to FIG. 1 to FIG. 3, the touch display apparatus 10 comprises a 

plurality of touch structures TS. Each of the touch structures TS comprises a second 

transistor T2, a read-out line RL, a second scan line SL2 and a first touch electrode 120. 

[0061] Referring to FIG. 3 and FIG. 4, the second transistor T2 comprises a control 20 

end 142, a gate insulating layer 150, a semiconductor pattern 162, a first end 172a and a 

second end 172b. The gate insulating layer 150 is arranged between the control end 142 

and the semiconductor pattern 162. The first end 172a and the second end 172b are 

electrically connected to two different regions of the semiconductor pattern 162 
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respectively. 

[0062] Referring to FIG. 1, FIG. 3 and FIG. 4, the read-out line RL is electrically 

connected to the first end 172a of the second transistor T2. The second scan line SL2 is 

electrically connected to the control end 142 of the second transistor T2. The first touch 

electrode 120 is electrically connected to the second end 172b of the second transistor 5 

T2. 

[0063] Referring to FIG. 1 and FIG. 2, in the present embodiment, the touch structure 

TS of the touch display apparatus 10 is a self-capacitance touch structure. The first 

touch electrode 120 of the touch structure TS and a touch component (not shown) form 

capacitance Cf. When the touch component approaches the first touch electrode 120, a 10 

change of the capacitance Cf is generated. The change of the capacitance Cf can be 

transmitted to the chip IC through the second transistor T2 and the read-out line RL, 

thereby determining the touch position of the touch component. For example, in the 

present embodiment, the touch component can be a finger, a touch pen or other articles. 

[0064] Referring to FIG. 3, the touch display apparatus 10 comprises a plurality of 15 

pixel structures PX. FIG. 3 shows one pixel structure PX as an example. People having 

ordinary knowledge in this field should understand that the display portion of the touch 

display apparatus 10 comprises a plurality of pixel structures PX arranged in an array. 

[0065] Referring to FIG. 3 and FIG. 4, each pixel structure PX comprises a data line 

DL, a first scan line SL1, a first transistor T1 and a pixel electrode 190. The first 20 

transistor T1 is provided with a control end 141, a gate insulating layer 150, a 

semiconductor pattern 161, a first end 171a and a second end 171b. The gate insulating 

layer 150 is arranged between the control end 141 and the semiconductor pattern 161. 

The first end 171a and the second end 171b are electrically connected to two different 
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regions of the semiconductor pattern 161 respectively. The data line DL is electrically 

connected to the first end 171a of the first transistor T1. The first scan line SL1 is 

electrically connected to the control end 141 of the first transistor T1. The pixel 

electrode 190 is electrically connected to the second end 171b of the first transistor T1. 

The plurality of pixel structures PX comprise a first pixel structure PX1. The first touch 5 

electrode 120 is at least overlapped with the pixel electrode 190 of the first pixel 

structure PX1. 

[0066] Referring to FIG. 4, the touch display apparatus 10 comprises a first substrate 

110, a second substrate 210 and a display medium 300. The first substrate 110 is 

provided with an outer surface 112 and an inner surface 114 which are opposite to each 10 

other. The second substrate 210 is arranged opposite to the first substrate 110. The 

display medium 300 is arranged between the inner surface 114 of the first substrate 110 

and the second substrate 210. The outer surface 112 of the first substrate 110 is a touch 

surface. In other words, the outer surface 112 of the first substrate 110 is suitable for 

being touched by the touch component (not shown). 15 

[0067] In the present embodiment, the display medium 300 can be a 

non-self-luminescent material, including but not limited to liquid crystal. However, the 

present disclosure is not limited thereto. According to other embodiments, the display 

medium 300 can also be a self-luminescent material, including but not limited to an 

organic electroluminescent material and a micro light emitting diode (μLED). 20 

[0068] In the present embodiment, the material of the first substrate 110 can be glass, 

quartz, an organic polymer or other applicable materials, and the material of the second 

substrate 210 can be glass, quartz, an organic polymer, an opaque/reflective material 

(such as a conductive material, a wafer, ceramic or other applicable materials), or other 
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applicable materials. 

[0069] A plurality of touch structures TS are arranged on the inner surface 114 of the 

first substrate 110. Specifically, in the present embodiment, the first touch electrode 120 

is arranged on the inner surface 114 of the first substrate 110. The touch display 

apparatus 10 also comprises a dielectric layer 130 arranged on the first touch electrode 5 

120. The first touch electrode 120 is arranged between the first substrate 110 and the 

dielectric layer 130. The first transistor T1 of the pixel structure PX is arranged on the 

dielectric layer 130. The dielectric layer 130 is arranged between the first touch 

electrode 120 and the first transistor T1 of the pixel structure PX. 

[0070] In the present embodiment, the first touch electrode 120 can be a transparent 10 

conductive layer including a metal oxide such as an indium tin oxide, an indium zinc 

oxide, an aluminum tin oxide, an aluminum zinc oxide, an indium germanium zinc 

oxide, other appropriate oxides, or a stack layer of the at least two oxides. 

[0071] In the present embodiment, the touch display apparatus 10 further comprises 

an insulating layer 180 arranged on the first transistor T1 of the pixel structure PX. The 15 

insulating layer 180 can also be referred to as a flat layer. 

[0072] In the present embodiment, the touch display apparatus 10 further comprises a 

first connecting pattern 191 electrically connected to the second end 172b of the second 

transistor T2 of the touch structure TS. The first connecting pattern 191 is arranged on 

the insulating layer 180 and is electrically connected to the first touch electrode 120 20 

through a contact 181 of the insulating layer 180, a contact 151 of the gate insulating 

layer 150 and a contact 131 of the dielectric layer 130. 

[0073] The plurality of pixel structures PX are arranged between the first substrate 

110 and the display medium 300 or between the second substrate 210 and the display 
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medium 300. 

[0074] For example, in the present embodiment, the plurality of pixel structures PX 

can be arranged between the first substrate 110 and the display medium 300. That is, in 

the present embodiment, the plurality of pixel structures PX and the plurality of touch 

structures TS are selectively arranged on the inner surface 114 of the first substrate 110, 5 

but the present disclosure is not limited thereto. 

[0075] Specifically, in the present embodiment, the first transistor T1 of the pixel 

structure PX is arranged on the dielectric layer 130. The insulating layer 180 is arranged 

on the first transistor T1 of the pixel structure PX. The pixel electrode 190 is arranged 

on the insulating layer 180 and is electrically connected to the second end 171b of the 10 

first transistor T1. 

[0076] In the present embodiment, the material of the pixel electrode 190 of the pixel 

structure PX can be the same as the material of the first connecting pattern 191. In other 

words, the pixel electrode 190 and the first connecting pattern 191 can be formed on the 

same film layer, and the pixel electrode 190 and the first connecting pattern 191 can be 15 

fabricated together. Therefore, the process of fabricating the touch display apparatus 10 

can be simplified. 

[0077] Referring to FIG. 3 and FIG. 4, in the present embodiment, the data line DL of 

the pixel structure PX and the read-out line RL of the touch structure TS are arranged in 

a first direction x, and the first scan line SL1 of the pixel structure PX and the second 20 

scan line SL2 of the touch structure TS are arranged in a second direction y, wherein the 

first direction x and the second direction y are staggered. For example, in the present 

embodiment, the first direction x is substantially perpendicular to the second direction y, 

but the present disclosure is not limited thereto. 
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[0078] In addition, in the present embodiment, the data line DL of the pixel structure 

PX is substantially parallel to the read-out line RL of the touch structure TS; the first 

scan line SL1 of the pixel structure PX is substantially parallel to the second scan line 

SL2 of the touch structure TS; a vertical projection of the first scan line SL1 of the pixel 

structure PX on the first substrate 110 and a vertical projection of the second scan line 5 

SL2 of the touch structure TS on the first substrate 110 can be respectively positioned at 

two opposite sides of a vertical projection of the pixel electrode 190 of the pixel 

structure PX on the first substrate 110; but the present disclosure is not limited thereto. 

[0079] Referring to FIG. 3 and FIG. 4, in the present embodiment, the pixel structure 

PX further comprises a shared electrode 240. The potential difference between the 10 

shared electrode 240 and the pixel electrode 190 is used for driving the display medium 

300. 

[0080] For example, in the present embodiment, the display portion of the touch 

display apparatus 10 can be a multi-domain vertical alignment (MVA) type liquid 

crystal display, the pixel electrode 190 comprises a first main part 190a, a second main 15 

part 190b staggered with the first main part 190a and a plurality of branch parts 190c 

connected to the first main part 190a and the second main part 190b, and the pixel 

electrode 190 and the shared electrode 240 can be respectively arranged on the first 

substrate 110 and the second substrate 210. However, the present disclosure is not 

limited thereto. According to other embodiments, the pixel electrode 190 can also be of 20 

other shapes, and/or the pixel electrode 190 and the shared electrode 240 can also be 

arranged on the same substrate. 

[0081] It should be noted that in the present embodiment, the read-out line RL of the 

touch structure TS can be overlapped with the first main part 190a of the pixel electrode 
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190. Or, the read-out line RL can span the central part O of the pixel electrode 190. The 

distribution directions of display mediums 300 (such as liquid crystals) on the first main 

part 190a are inconsistent so as to form a disclination line, and the read-out line RL is 

overlapped with the first main part 190a of the pixel electrode 190, so that the influence 

of the read-out line RL on the penetration rate of the touch display apparatus 10 can be 5 

reduced. 

[0082] Referring to FIG. 4, in the present embodiment, the touch display apparatus 10 

further comprises a shading pattern 220 provided with an opening 222. The opening 222 

of the shading pattern 220 is overlapped with the pixel electrode 190. In the present 

embodiment, the touch display apparatus 10 further comprises a color filter layer 230 10 

overlapped with the pixel electrode 190. For example, in the present embodiment, the 

shading pattern 220 and the color filter layer 230 are selectively arranged on the second 

substrate 210, but the present disclosure is not limited thereto. 

[0083] Referring to FIG. 1 and FIG. 3, the touch display apparatus 10 has the 1st first 

scan line SL1 to the nth first scan line SL1 of a plurality of pixel structures PX 15 

sequentially arranged in a second direction y, and the 1st second scan line SL2 to the mth 

second scan line SL2 of a plurality of touch structures TS sequentially arranged in the 

second direction y, wherein n and m are positive integers equal to or greater than 2. 

[0084] FIG. 5 shows the first scan signals VSL1-1 to VSL1-n of the 1st first scan line 

SL1 to the nth first scan line SL1, the second scan signal VSL2-1 of the 1st second scan 20 

line SL2, the second scan signal VSL2-2 of the 2nd second scan line SL2 to the second 

scan signal VSL2-m of the mth second scan line SL2, and the touch signals VRL on the 

read-out lines RL of touch structures TS according to an embodiment of the present 

disclosure. 
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[0085] Referring to FIG. 1, FIG. 3 and FIG. 5, in a display interval t1, the first scan 

signals VSL1-1 to VSL1-n of the first scan line SL1 to the nth first scan line SL1 have a 

first gate turn-on potential according to a time sequence, and a plurality of first 

transistors T1 of a plurality of pixel structures PX in the 1st to nth horizontal rows are 

turned on according to the time sequence so as to display a complete frame picture in 5 

the display interval t1. In a touch interval t2 following the display interval t1, the 1st 

second scan line SL2 to the mth second scan line SL2 have a second gate turn-on 

potential according to a time sequence, and a plurality of second transistors T2 of a 

plurality of touch structures TS in the 1st to mth horizontal rows are turned on according 

to the time sequence so as to detect a complete touch surface in the touch interval t2. 10 

The touch position of the touch component can be determined by using the touch 

signals VRL on the read-out lines RL obtained in the touch interval t2. 

[0086] FIG. 6 shows the first scan signals VSL1-1 to VSL1-
2

n
 of the 1st first scan 

line SL1 to the (
2

n
)th first scan line SL1, the first scan signals VSL1- 








1

2

n
 to 

VSL1-n of the 







1

2

n th first scan line SL1 to the nth first scan line SL1, the second 15 

scan signal VSL2-1 of the 1st second scan line SL2, the second scan signal VSL2-2 of 

the 2nd second scan line SL2 to the second scan signal VSL2-m of the mth second scan 

line SL2, and the touch signals VRL on the read-out lines RL of touch structures TS 

according to another embodiment of the present disclosure. 

[0087] Referring to FIG. 1, FIG. 3 and FIG. 6, in the first sub-display interval t11, the 20 

first scan signals VSL1-1 to VSL1-
2

n
 of the 1st first scan line SL1 to the (

2

n
)th first 
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scan line SL1 have a first gate turn-on potential according to a time sequence, and a 

plurality of first transistors T1 of a plurality of pixel structures PX in the 1st to (
2

n
)th 

horizontal rows are turned on according to the time sequence so as to display a first 

portion of a frame picture in the first sub-display interval t11. In a touch interval t2 

following the first sub-display interval t11, the second scan signals VSL2-1 to VSL2-m 5 

of the 1st second scan line SL2 to the mth second scan line SL2 have a second gate 

turn-on potential according to a time sequence, and a plurality of second transistors T2 

of a plurality of touch structures TS in the 1st to mth horizontal rows are turned on 

according to the time sequence so as to detect a complete touch surface in the touch 

interval t2. The touch position of the touch component can be determined by using the 10 

touch signals VRL on the read-out lines RL obtained in the touch interval t2. In a 

second sub-display interval t12 following the touch interval t2, the first scan signals 

VSL1- 







1

2

n
 to VSL1-n of the 








1

2

n th first scan line SL1 to the nth first scan 

line SL1 have a first gate turn-on potential according to a time sequence, and a plurality 

of first transistors T1 of a plurality of pixel structures PX in the 







1

2

n th to nth 15 

horizontal rows are turned on according to the time sequence so as to display a second 

portion of a frame picture in the second sub-display interval t12. In the present 

embodiment, the first portion of the frame picture and the second portion of the frame 

picture can form a complete frame picture. 

[0088] FIG. 7 shows the first scan signals VSL1-1 to VSL1-p of the 1st first scan line 20 

SL1 to the pth first scan line SL1, the first scan signals VSL1-(p+1) to VSL1-2p of the 

(p+1)th first scan line SL1 to the 2pth first scan line SL1, the first scan signals 
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VSL1-(n-p+1) to VSL1-n of the (n-p+1)th first scan line SL1 to the nth first scan line 

SL1, the second scan signals VSL2-1, VSL2-2 to VSL2-m of the 1st second scan line 

SL2, the 2nd second scan line SL2 to the mth second scan line SL2, and the touch signals 

VRL on the read-out lines RL of touch structures TS according to another embodiment 

of the present disclosure. 5 

[0089] In the embodiment of FIG. 7, the 1st first scan line SL1 to the nth first scan line 

SL1 are divided into k groups, and k is a positive integer equal to or greater than 3. 

Each group of first scan lines SL1 comprises p first scan lines SL1, wherein p is a 

positive integer equal to or greater than 2 and less than n. 

[0090] Referring to FIG. 1, FIG. 3 and FIG. 7, in the first sub-display interval t11, the 10 

first scan signals VSL1-1 to VSL1-p of the 1st first scan line SL1 to the pth first scan line 

SL1 have a first gate turn-on potential according to a time sequence, and the first 

transistors T1 of the pixel structures PX in the 1st to pth horizontal rows are turned on 

according to the time sequence so as to display a first portion of a frame picture in the 

first sub-display interval t11. In a first sub-touch interval t21 following the first 15 

sub-display interval t11, the second scan signal VSL2-1 of the 1st second scan line SL2 

has a second gate turn-on potential, and a plurality of second transistors T2 of a 

plurality of touch structures TS in the 1st horizontal row are turned on so as to detect a 

first portion of a touch surface on which the first touch electrodes 120 of the plurality of 

touch structures TS in the 1st horizontal row are located in the first sub-touch interval 20 

t21. In the second sub-display interval t12 following the first sub-touch interval t21, the 

first scan signals VSL1-(p+1) to VSL1-2p of the (p+1)th first scan line SL1 to the 2pth 

first scan line SL1 have a first gate turn-on potential according to a time sequence, and a 

plurality of first transistors T1 of a plurality of pixel structures PX in the (p+1)th to 2pth 
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horizontal rows are turned on according to the time sequence so as to display a second 

portion of a frame picture in the second sub-display interval t12. In the second 

sub-touch interval t22 following the second sub-display interval t12, the second scan 

signal VSL2-2 of the 2nd second scan line SL2 has a second gate turn-on potential, and a 

plurality of second transistors T2 of a plurality of touch structures TS in the 2nd 5 

horizontal row are turned on so as to detect a second portion of a touch surface on 

which the first touch electrodes 120 of the plurality of touch structures TS in the 2nd 

horizontal row are located in the second sub-touch interval t22. 

[0091] By parity of reasoning, until the last sub-display interval t1k, the first scan 

signals VSL1-(n-p+1) to VSL1-n of the (n-p+1)th first scan line SL1 to the nth first scan 10 

line SL1 of the last group of first scan lines have a first gate turn-on potential according 

to a time sequence, and a plurality of first transistors T1 of a plurality of pixel structures 

PX in the (n-p+1)th to nth horizontal rows are turned on according to the time sequence 

so as to display the last portion of a frame picture (namely the kth portion of a frame 

picture) in the last sub-display interval t1k. Furthermore, in the last sub-touch interval 15 

t2k following the last sub-display interval t1k, the second scan signal VSL2-m of the 

last second scan line SL2 has a second gate turn-on potential, and a plurality of second 

transistors T2 of a plurality of touch structures TS in the last horizontal row are turned 

on so as to detect a last portion of a touch surface on which the first touch electrodes 

120 of the plurality of touch structures TS in the last horizontal row are located in the 20 

last sub-touch interval t2k. In the present embodiment, the first portion of the frame 

picture, the second portion of the frame picture to the kth portion of the frame picture 

can form a complete frame picture. 

[0092] It should be noted herein that the following embodiments follow the element 
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reference numbers and partial content of the foregoing embodiments, where same 

reference numbers are used to represent the same or like elements and descriptions of 

same technical content is omitted. Descriptions of the omitted part may refer to the 

foregoing embodiments and are not described in the following embodiments again. 

[0093] FIG. 8 is a cross-sectional schematic view of a touch display apparatus 10A 5 

according to a second embodiment of the present disclosure. The touch display 

apparatus 10A in FIG. 8 is similar to the touch display apparatus 10 in FIG. 4, and the 

difference between the touch display apparatus 10A and the touch display apparatus 10 

is as follows: the color filter layer 230 of the touch display apparatus 10A in FIG. 8 is 

arranged on the first substrate 110. 10 

[0094] Referring to FIG. 8, specifically, in the present embodiment, the first touch 

electrode 120 is arranged on the inner surface 114 of the first substrate 110, the 

dielectric layer 130 is arranged on the inner surface 114 of the first substrate 110 and the 

first touch electrode 120, and the color filter layer 230 is arranged on the first transistor 

T1 and the second transistor T2. The first connecting pattern 191 is arranged on the 15 

color filter layer 230 and is electrically connected to the first touch electrode 120 

through a contact 231 of the color filter layer 230, a contact 151 of the gate insulating 

layer 150 and a contact 131 of the dielectric layer 130. 

[0095] FIG. 9 is a layout schematic view of a touch display apparatus 10B according 

to a third embodiment of the present disclosure. FIG. 10 is a cross-sectional schematic 20 

view of the touch display apparatus 10B according to the third embodiment of the 

present disclosure. FIG. 10 is corresponding to a section line A-A', a section line B-B' 

and a section line C-C' in FIG. 9. 

[0096] The touch display apparatus 10B in FIG. 9 and FIG. 10 is similar to the touch 
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display apparatus 10 in FIG. 3 and FIG. 4, and the difference between the touch display 

apparatus 10B and the touch display apparatus 10 is as follows: the read-out line RL of 

the touch display apparatus 10B in FIG. 9 and FIG. 10 is formed on a different film 

layer from the first scan line SL1, the second scan line SL2 and the data line DL. In the 

embodiments of FIG. 9 and FIG. 10, the first scan line SL1 and the second scan line 5 

SL2 can be formed on a first metal layer, the data line DL can be formed on a second 

metal layer, and the read-out line RL can be formed on another conductive layer other 

than the first metal layer and the second metal layer. 

[0097] Referring to FIG. 9 and FIG. 10, for example, in the present embodiment, the 

read-out line RL is arranged on the inner surface 114 of the first substrate 110, the touch 10 

display apparatus 10B further comprises an insulating layer 195, the insulating layer 

195 is arranged on the read-out line RL and the inner surface 114 of the first substrate 

110, the first touch electrode 120 is arranged on the insulating layer 195, the dielectric 

layer 130 is arranged on the first touch electrode 120, the first transistor T1 and the 

second transistor T2 are arranged on the dielectric layer 130, and the insulating layer 15 

180 is arranged on the first transistor T1 and the second transistor T2. 

[0098] The touch display apparatus 10B further comprises a second connecting 

pattern 192 arranged on the insulating layer 180 and electrically connected to the first 

end 172a of the second transistor T2. The second connecting pattern 192 is electrically 

connected to the read-out line RL through a contact 182 of the insulating layer 180, a 20 

contact 152 of the gate insulating layer 150, a contact 132 of the dielectric layer 130 and 

a contact 195a of the insulating layer 195. 

[0099] In the present embodiment, the second connecting pattern 192 and the pixel 

electrode 190 can be formed on the same film layer, the material of the second 
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connecting pattern 192 can be the same as the material of the pixel electrode 190, but 

the present disclosure is not limited thereto. 

[0100] FIG. 11 is a cross-sectional schematic view of a touch display apparatus 10C 

according to a fourth embodiment of the present disclosure. The touch display apparatus 

10C in FIG. 11 is similar to the touch display apparatus 10B in FIG. 9, and the 5 

difference between the touch display apparatus 10C and the touch display apparatus 

10B is as follows: the color filter layer 230 of the touch display apparatus 10C in FIG. 

11 is arranged on the first substrate 110. 

[0101] Referring to FIG. 11, in the present embodiment, the color filter layer 230 is 

arranged on the first transistor T1 and the second transistor T2. The second connecting 10 

pattern 192 is arranged on the color filter layer 230 and is electrically connected to the 

read-out line RL through a contact 232 of the color filter layer 230, a contact 152 of the 

gate insulating layer 150, a contact 132 of the dielectric layer 130 and a contact 195a of 

the insulating layer 195. 

[0102] FIG. 12 is a schematic view of a touch display apparatus 20 according to a 15 

fifth embodiment of the present disclosure. FIG. 12 shows a first substrate 110, touch 

structures TS and a chip IC, and omits other components of the touch display apparatus 

20. 

[0103] FIG. 13 is an equivalent circuit schematic view of a plurality of touch 

structures TS of the touch display apparatus 20 according to the fifth embodiment of the 20 

present disclosure. 

[0104] FIG. 14A and FIG. 14B are layout schematic views of the touch display 

apparatus 20 according to the fifth embodiment of the present disclosure. FIG. 14A and 

FIG. 14B are respectively corresponding to the portion R1 of FIG. 12 and the portion 
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R2 of FIG. 12. 

[0105] It should be noted that FIG. 14A and FIG. 14B show the main portion M of 

the first touch electrode 120 and the main portion M' of the second touch electrode 122 

of FIG. 12, and omit other portions of the first touch electrode 120 of FIG. 12 and other 

portions of the second touch electrode 122 of FIG. 12. 5 

[0106] FIG. 15 is a cross-sectional schematic view of the touch display apparatus 20 

according to the fifth embodiment of the present disclosure. FIG. 15 is corresponding to 

a section line A-A', a section line B-B' and a section line D-D' in FIG. 14A and FIG. 

14B. 

[0107] The touch display apparatus 20 of the fifth embodiment is similar to the touch 10 

display apparatus 10 of the first embodiment, and the difference between the touch 

display apparatus 20 and the touch display apparatus 10 is as follows: the touch 

structure TS of the touch display apparatus 20 of the fifth embodiment is a 

mutual-capacitance touch structure. 

[0108] Referring to FIG. 12, FIG. 13, FIG. 14A and FIG. 14B, specifically, the touch 15 

structure TS of the touch display apparatus 20 comprises a first touch electrode 120 and 

further comprises a second touch electrode 122. The first touch electrode 120 is 

overlapped with the pixel electrode 190 of the first pixel structure PX1. The second 

touch electrode 122 is overlapped with the pixel electrode 190 of the second pixel 

structure PX2. The first touch electrode 120 and the second touch electrode 122 of the 20 

touch structure TS form capacitance Cx (shown in FIG. 13). When the touch component 

approaches the first touch electrode 120, a change of the capacitance Cx is generated. 

The change of the capacitance Cx can be transmitted to the chip IC through the second 

touch electrode 122, the second transistor T2 and the read-out line RL, thereby 
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determining the touch position of the touch component. 

[0109] In the present embodiment, the second touch electrode 122 and the first touch 

electrode 120 can be formed on the same film layer and are separated structurally. The 

second touch electrode 122 is arranged on the inner surface 114 of the first substrate 

110, and the second touch electrode 122 is arranged between the first substrate 110 and 5 

the dielectric layer 130. The dielectric layer 130 is arranged between the second touch 

electrode 122 and the first transistor T1. 

[0110] In the present embodiment, the second touch electrode 122 is electrically 

connected to the second scan line SL2 selectively. Specifically, the touch display 

apparatus 20 further comprises a third connecting pattern 193 which can be arranged on 10 

the insulating layer 180 and is electrically connected to the second scan line SL2. The 

third connecting pattern 193 is electrically connected to the second touch electrode 122 

through a contact 183 of the insulating layer 180, a contact 153 of the gate insulating 

layer 150 and a contact 133 of the dielectric layer 130. In other words, the second touch 

electrode 122 can be electrically connected to the second scan line SL2 through the third 15 

connecting pattern 193. 

[0111] In the present embodiment, the third connecting pattern 193 and the pixel 

electrode 190 can be formed on the same film layer, the material of the third connecting 

pattern 193 can be the same as the material of the pixel electrode 190, but the present 

disclosure is not limited thereto. 20 

[0112] FIG. 16 is a schematic view of a touch display apparatus 20A according to a 

sixth embodiment of the present disclosure. FIG. 16 shows a first substrate 110, touch 

structures TS and a chip IC, and omits other components of the touch display apparatus 

20A. 
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[0113] FIG. 17 is an equivalent circuit schematic view of a plurality of touch 

structures TS of the touch display apparatus 20A according to the sixth embodiment of 

the present disclosure. 

[0114] FIG. 18A and FIG. 18B are layout schematic views of the touch display 

apparatus 20A according to the sixth embodiment of the present disclosure. FIG. 18A 5 

and FIG. 18B are respectively corresponding to the portion R3 of FIG. 16 and the 

portion R4 of FIG. 16. 

[0115] It should be noted that FIG. 18A and FIG. 18B show the main portion M of 

the first touch electrode 120 and the main portion M' of the second touch electrode 122 

of FIG. 16, and omit other portions of the first touch electrode 120 of FIG. 16 and other 10 

portions of the second touch electrode 122 of FIG. 16. 

[0116] FIG. 19 is a cross-sectional schematic view of the touch display apparatus 20A 

according to the sixth embodiment of the present disclosure. FIG. 19 is corresponding to 

a section line A-A', a section line B-B' and a section line E-E' in FIG. 18A and FIG. 

18B. 15 

[0117] The touch display apparatus 20A of the sixth embodiment is similar to the 

touch display apparatus 20 of the fifth embodiment, and the difference between the 

touch display apparatus 20A and the touch display apparatus 20 is as follows: the touch 

display apparatus 20A of the sixth embodiment further comprises a control line TL. 

[0118] Referring to FIG. 16, FIG. 17, FIG. 18A, FIG. 18B and FIG. 19, in the present 20 

embodiment, the control line TL and the second scan line SL2 are selectively formed on 

the same film layer and are separated structurally. The data line DL and the read-out 

line RL are arranged in a first direction x, the first scan line SL1, the second scan line 

SL2 and the control line TL are arranged in a second direction y, and the first direction 
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x and the second direction y are staggered. In the present embodiment, the second touch 

electrode 122 is electrically connected to the control line TL instead of being 

electrically connected to the second scan line SL2. 

[0119] The touch display apparatus 20A further comprises a fourth connecting pattern 

194 arranged on the insulating layer 180 and electrically connected to the control line 5 

TL. The fourth connecting pattern 194 is electrically connected to the second touch 

electrode 122 through a contact 184 of the insulating layer 180, a contact 154 of the gate 

insulating layer 150 and a contact 134 of the dielectric layer 130. In other words, the 

second touch electrode 122 can be electrically connected to the control line TL through 

the fourth connecting pattern 194. 10 

[0120] In the present embodiment, the fourth connecting pattern 194 and the pixel 

electrode 190 can be formed on the same film layer, the material of the fourth 

connecting pattern 194 can be the same as the material of the pixel electrode 190, but 

the present disclosure is not limited thereto. 

[0121] FIG. 20 is a cross-sectional schematic view of a touch display apparatus 30 15 

according to a seventh embodiment of the present disclosure. The touch display 

apparatus 30 in FIG. 20 is similar to the touch display apparatus 10 in FIG. 4, and the 

difference between the touch display apparatus 30 and the touch display apparatus 10 is 

as follows: in the embodiment of FIG. 20, the touch structure TS is also arranged on the 

inner surface 114 of the first substrate 110, but the pixel structure PX is arranged on the 20 

second substrate 210. Referring to FIG. 20, in the present embodiment, the second 

transistor T2 of the touch structure TS is overlapped with the first transistor T1 of the 

pixel structure PX in a vertical projection direction z, but the present disclosure is not 

limited thereto. 
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[0122] FIG. 21 is a cross-sectional schematic view of a touch display apparatus 30A 

according to an eighth embodiment of the present disclosure. The touch display 

apparatus 30A in FIG. 21 is similar to the touch display apparatus 30 in FIG. 20, and the 

difference between the touch display apparatus 30A and the touch display apparatus 30 

is as follows: in the embodiment of FIG. 20, the shading pattern 220 is arranged 5 

between the first substrate 110 and the second transistor T2 of the touch structure TS. In 

the embodiment of FIG. 21, the second transistor T2 is arranged between the first 

substrate 110 and the shading pattern 220. 

[0123] Furthermore, in each of the above embodiments, the control end 141, the 

control end 142, the first end 171a, the first end 172a, the second end 171b, the second 10 

end 172b, the data line DL, the read-out line RL, the first scan line SL1, the second scan 

line SL2 and/or the control line TL can comprise a blackening layer, such as MoTaOx, 

so as to reduce the reflectivity and improve the display effect, but the present disclosure 

is not limited thereto. 

[0124] Although the disclosure is described with reference to the above embodiments, 15 

the embodiments are not intended to limit the disclosure. A person of ordinary skill in 

the art may make variations and modifications without departing from the spirit and 

scope of the disclosure. Therefore, the protection scope of the disclosure should be 

subject to the appended claims. 

20 
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WHAT IS CLAIMED IS: 

1. A touch display apparatus, comprising: 

a first substrate provided with an outer surface and an inner surface opposite 

to each other, wherein the outer surface is a touch surface; 

a second substrate arranged opposite to the first substrate; 5 

a display medium arranged between the inner surface of the first substrate 

and the second substrate; 

a plurality of pixel structures arranged between the first substrate and the 

display medium or between the second substrate and the display medium, wherein each 

of the pixel structures comprises a data line, a first scan line, a first transistor and a pixel 10 

electrode, the first transistor is provided with a first end, a second end and a control end, 

the data line is electrically connected to the first end of the first transistor, the first scan 

line is electrically connected to the control end of the first transistor, and the pixel 

electrode is electrically connected to the second end of the first transistor; 

a first touch electrode arranged on the inner surface of the first substrate; 15 

a second transistor arranged on the inner surface of the first substrate and 

provided with a first end, a second end and a control end; 

a read-out line and a second scan line arranged on the inner surface of the 

first substrate, wherein the read-out line is electrically connected to the first end of the 

second transistor, the second scan line is electrically connected to the control end of the 20 

second transistor, the first touch electrode is electrically connected to the second end of 

the second transistor, and the first touch electrode is overlapped with a pixel electrode 

of a first pixel structure of the pixel structures, the read-out line extends through a part 

of the pixel electrode of the first pixel structure, and the read-out line is overlapped with 
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the part of the pixel electrode of the first pixel structure; and 

a dielectric layer, wherein the first touch electrode is arranged between the 

first substrate and the dielectric layer, and the dielectric layer is arranged between the 

first touch electrode and a first transistor of the first pixel structure. 

 5 

2. The touch display apparatus according to claim 1, wherein the dielectric 

layer is arranged on the first touch electrode, and the first transistor of the first pixel 

structure is arranged on the dielectric layer. 

 

3. The touch display apparatus according to claim 1, wherein the dielectric 10 

layer is arranged on the first touch electrode, and the second transistor is arranged on the 

dielectric layer. 

 

4. The touch display apparatus according to claim 3, further comprising: 

a first connecting pattern electrically connected to the second end of the 15 

second transistor, wherein the first connecting pattern is electrically connected to the 

first touch electrode through a contact of the dielectric layer. 

 

5. The touch display apparatus according to claim 4, further comprising: 

an insulating layer arranged on the second transistor, wherein the first 20 

connecting pattern is arranged on the insulating layer and is electrically connected to the 

first touch electrode through a contact of the insulating layer. 

 

6. The touch display apparatus according to claim 4, further comprising: 
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a color filter layer arranged on the dielectric layer and the second transistor, 

wherein the first connecting pattern is arranged on the color filter layer and is 

electrically connected to the first touch electrode through a contact of the color filter 

layer. 

 5 

7. The touch display apparatus according to claim 4, wherein a material of 

the first connecting pattern is the same as a material of the pixel electrode of the first 

pixel structure. 

 

8. The touch display apparatus according to claim 1, wherein the dielectric 10 

layer is arranged on the read-out line, and the touch display apparatus further comprises: 

a second connecting pattern arranged on the dielectric layer, electrically 

connected to the first end of the second transistor, and electrically connected to the 

read-out line through a contact of the dielectric layer. 

 15 

9. The touch display apparatus according to claim 8, further comprising: 

an insulating layer arranged on the dielectric layer and the second transistor, 

wherein the second connecting pattern is arranged on the insulating layer and is 

electrically connected to the read-out line through a contact of the insulating layer. 

 20 

10. The touch display apparatus according to claim 8, further comprising: 

a color filter layer arranged on the dielectric layer and the second transistor, 

wherein the second connecting pattern is arranged on the color filter layer and is 

electrically connected to the read-out line through a contact of the color filter layer. 
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11. The touch display apparatus according to claim 8, wherein a material of 

the second connecting pattern is the same as a material of the pixel electrode of the first 

pixel structure. 

 5 

12. The touch display apparatus according to claim 1, wherein a data line of 

the first pixel structure and the read-out line are arranged in a first direction, a first scan 

line of the first pixel structure and the second scan line are arranged in a second 

direction, and the first direction and the second direction are substantially perpendicular. 

 10 

13. The touch display apparatus according to claim 1, wherein a data line of 

the first pixel structure is substantially parallel to the read-out line. 

 

14. The touch display apparatus according to claim 1, wherein a first scan 

line of the first pixel structure is substantially parallel to the second scan line. 15 

 

15. The touch display apparatus according to claim 1, wherein the part of the 

pixel electrode of the first pixel structure is a central part of the pixel electrode of the 

first pixel structure. 

 20 

16. The touch display apparatus according to claim 1, wherein the pixel 

electrode of the first pixel structure comprises a first main part, a second main part and a 

plurality of branch parts, the first main part and the second main part are staggered, the 

branch parts are connected to the first main part and the second main part, and the 
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read-out line is overlapped with the first main part of the pixel electrode. 

 

17. The touch display apparatus according to claim 1, wherein a vertical 

projection of a first scan line of the first pixel structure on the first substrate and a 

vertical projection of the second scan line on the first substrate are respectively 5 

positioned at two opposite sides of a vertical projection of the pixel electrode of the first 

pixel structure on the first substrate. 

 

18. The touch display apparatus according to claim 1, further comprising: 

a second touch electrode arranged on the inner surface of the first substrate, 10 

wherein the pixel structures comprise a second pixel structure, the second touch 

electrode is overlapped with a pixel electrode of the second pixel structure, the second 

touch electrode is arranged between the first substrate and the dielectric layer, the 

dielectric layer is arranged between the second touch electrode and the first transistor of 

the first pixel structure, and the second touch electrode is electrically connected to the 15 

second scan line. 

 

19. The touch display apparatus according to claim 18, further comprising: 

a third connecting pattern electrically connected to the second scan line, 

wherein the third connecting pattern is electrically connected to the second touch 20 

electrode through a contact of the dielectric layer. 

 

20. The touch display apparatus according to claim 19, further comprising: 

an insulating layer arranged on the dielectric layer and the second transistor, 
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wherein the third connecting pattern is arranged on the insulating layer and is 

electrically connected to the second touch electrode through a contact of the insulating 

layer. 

 

21. The touch display apparatus according to claim 19, wherein a material of 5 

the third connecting pattern is the same as a material of the pixel electrode of the first 

pixel structure. 

 

22. The touch display apparatus according to claim 1, further comprising: 

a second touch electrode arranged on the inner surface of the first substrate, 10 

wherein the pixel structures comprise a second pixel structure, the second touch 

electrode is overlapped with a pixel electrode of the second pixel structure, the second 

touch electrode is arranged between the first substrate and the dielectric layer, and the 

dielectric layer is arranged between the second touch electrode and the first transistor of 

the first pixel structure; and 15 

a control line, wherein the second touch electrode is electrically connected to 

the control line. 

 

23. The touch display apparatus according to claim 22, further comprising: 

a fourth connecting pattern electrically connected to the control line, wherein 20 

the fourth connecting pattern is electrically connected to the second touch electrode 

through a contact of the dielectric layer. 

 

24. The touch display apparatus according to claim 23, further comprising: 
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an insulating layer arranged on the dielectric layer and the second transistor, 

wherein the fourth connecting pattern is arranged on the insulating layer and is 

electrically connected to the second touch electrode through a contact of the insulating 

layer. 

 5 

25. The touch display apparatus according to claim 23, wherein a material of 

the fourth connecting pattern is the same as a material of the pixel electrode of the first 

pixel structure. 

 

26. The touch display apparatus according to claim 22, wherein a plurality of 10 

data lines of the pixel structures and the read-out line are arranged in a first direction, a 

plurality of first scan lines of the pixel structures, the second scan line and the control 

line are arranged in a second direction, and the first direction and the second direction 

are substantially perpendicular. 

 15 

27. The touch display apparatus according to claim 18, further comprising: 

another read-out line, wherein the another read-out line extends through a 

part of the pixel electrode of the second pixel structure, and the another read-out line is 

overlapped with the part of the pixel electrode of the second pixel structure. 

 20 

28. The touch display apparatus according to claim 27, wherein the part of 

the pixel electrode of the second pixel structure is a central part of the pixel electrode of 

the second pixel structure. 
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29. The touch display apparatus according to claim 22, further comprising: 

another read-out line, the another read-out line extends through a part of the 

pixel electrode of the second pixel structure, and the another read-out line is overlapped 

with the part of the pixel electrode of the second pixel structure. 

 5 

30. The touch display apparatus according to claim 29, wherein the part of 

the pixel electrode of the second pixel structure is a central part of the pixel electrode of 

the second pixel structure. 

 

 31. The touch display apparatus according to claim 22, wherein the another 10 

read-out-line is interlaced with the control line. 
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