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[54] Title of Invention: Display panel frame 

adhesive structure 

[57] Abstract 

A display panel frame adhesive structure includes an 

upper substrate, a lower substrate, and frame adhesive 

applied between the upper substrate and the lower 

substrate. The lower substrate has a first covering 

layer, with a second covering layer over the first 

covering layer. The second covering layer has a 

groove or opening that exposes a portion of the first 

covering layer. The frame adhesive contacts the first 

covering layer through the groove or opening, thereby 

bonding the lower substrate to the upper substrate. 

The first covering layer and the second covering layer, 

from bottom to top, include a first metal layer, a 

dielectric layer, a second metal layer, and a protective 

layer. This invention can withstand significant impact 

or vibration forces caused by mishandling, preventing 

the formation of cracks between the upper and lower 

substrates, thereby maintaining the display quality of 

the panel. 
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1. A display panel frame adhesive structure, comprising: 

An upper substrate; 

A lower substrate positioned relative to the upper substrate. The lower substrate comprising: 

A first covering layer located on the lower substrate; and 

A second covering layer located on the first covering layer, with the second covering layer having a 

groove or opening that exposes a portion of the first covering layer; and 

A frame adhesive applied between the upper substrate and the lower substrate, where the frame adhesive 

contacts the first covering layer through the groove or opening, thereby bonding the lower substrate to the upper 

substrate. 

2. The display panel frame adhesive structure as claimed in claim 1, wherein the first covering layer comprises 

a first metal layer, a dielectric layer, and a second metal layer, with the dielectric layer covering the first metal 

layer, and the second metal layer covering the dielectric layer; the second covering layer is a protective layer. 

3. The display panel frame adhesive structure as claimed in claim 1, wherein the first covering layer comprises 

a first metal layer and a dielectric layer, with the dielectric layer covering the first metal layer; the second covering 

layer comprises a second metal layer and a protective layer, with the protective layer covering the second metal 

layer. 

4. The display panel frame adhesive structure as claimed in claim 1, wherein the first covering layer is a first 

metal layer; the second covering layer comprises a protective layer, a second metal layer, and a dielectric layer, 

with the second metal layer covering the dielectric layer, and the protective layer covering the second metal layer. 

5. The display panel frame adhesive structure as claimed in claim 1, wherein the groove or opening is 

elongated. 

6. The display panel frame adhesive structure as claimed in any one of claims 2 to 4, wherein the first metal 

layer is a scan line metal layer; the second metal layer is a data line metal layer; and the material forming the 

protective layer can be silicon dioxide (SiO2) or silicon nitride (Si3N4). 

7. The display panel frame adhesive structure as claimed in claim 1, wherein the groove or opening is X-

shaped. 

8. The display panel frame adhesive structure as claimed in claim 1, wherein the groove or opening is in a 

matrix shape. 

9. The display panel frame adhesive structure as claimed in claim 1, wherein the groove or opening has a V-

shaped distribution in the cross-section of the second covering layer. 
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10. The display panel frame adhesive structure as claimed in claim 1, wherein the groove or opening has a 

stepped distribution in the cross-section of the second covering layer. 

11. The display panel frame adhesive structure as claimed in claim 1, wherein the display panel is a thin-film 

transistor liquid crystal display (TFT-LCD) panel, the upper substrate is a color filter substrate, and the lower 

substrate is a thin-film transistor substrate. 

12. A display panel frame adhesive structure, comprising: 

An upper substrate; 

A lower substrate, having a covering layer, with the covering layer having a groove or opening that exposes 

a portion of the lower substrate; and 

A frame adhesive applied between the upper substrate and the lower substrate, where the frame adhesive 

contacts the lower substrate through the groove or opening, thereby bonding the lower substrate to the upper 

substrate; 

Wherein the covering layer includes a protective layer, a second metal layer, a dielectric layer, and a first 

metal layer, with the dielectric layer covering the first metal layer, the second metal layer covering the dielectric 

layer, and the protective layer covering the second metal layer. 

13. The display panel frame adhesive structure as claimed in claim 12, wherein the first metal layer is a scan 

line metal layer; the second metal layer is a data line metal layer; and the material forming the protective layer 

can be silicon dioxide or silicon nitride. 

14. The display panel frame adhesive structure as claimed in claim 12, wherein the groove or opening is 

elongated. 

15. The display panel frame adhesive structure as claimed in claim 12, wherein the groove or opening is X-

shaped. 

16. The display panel frame adhesive structure as claimed in claim 12, wherein the groove or opening is in a 

matrix shape. 

17. The display panel frame adhesive structure as claimed in claim 12, wherein the groove or opening has a 

V-shaped distribution in the cross-section of the covering layer. 

18. The display panel frame adhesive structure as claimed in claim 12, wherein the groove or opening has a 

stepped distribution in the cross-section of the covering layer. 

19. The display panel frame adhesive structure as claimed in claim 12, wherein the display panel is a thin-film 

transistor liquid crystal display (TFT-LCD) panel, its upper substrate is a color filter substrate, while its lower 

substrate is a thin-film transistor substrate. 
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Display Frame Adhesive Structure 

(1) Technical Field 

The present invention relates to a display panel frame adhesive structure, and particularly to a display panel 

frame adhesive structure with superior bonding strength. 

 

(2) Background Art  

For a general liquid crystal display (LCD) panel, it can be divided into a display area and a frame adhesive 

area located around the display area. In the frame adhesive area of a thin-film transistor liquid crystal display 

(TFT-LCD) panel, the thin-film transistor (TFT) substrate usually has multiple covering layers. From bottom to 

top, these layers typically include a scan line metal layer, a dielectric layer composed of a material such as silicon 

nitride (SiNx), a data line metal layer, and a protective layer used to protect the transistor components. In addition, 

for reflective and semi-transmissive/semi-reflective TFT-LCD panels, apart from the aforementioned covering 

layers, there may sometimes be an additional layer of photoresist layer (PL) above the protective layer. 

Please refer to Figure 1A, which is a schematic diagram of a conventional LCD panel. The liquid crystal 

display panel 100 comprises a color filter (CF) substrate 110 and a thin-film transistor (TFT) substrate 120 located 

beneath the CF substrate 110. The display panel 100, composed of the CF substrate 110 and the TFT substrate 

120, has a display area 130, a frame adhesive area 140 surrounding the display area 130, and a liquid crystal 

injection area 150. 

Figure 1B is a cross-sectional view of the liquid crystal display panel in Figure 1A. Referring to Figure 1B, on 

the outer sides of the CF substrate 110 and the TFT substrate 120, there are polarizing plates 160, used to polarize 

light into polarized light. In the display area 130, on the TFT substrate 120, there is a covering layer comprising 

a first metal layer 121, a dielectric layer 122, a second metal layer 123, and a protective layer 124. The dielectric 

layer 122, for example, is a layer of silicon nitride (SiNx), and the protective layer 124 is composed of silicon 

nitride (Si3N4) or silicon dioxide (SiO2). The first metal layer 121, for example, is a scan line metal layer, while 

the second metal layer 123, for example, is a data line metal layer. 
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The dielectric layer 122 covers the first metal layer 121, and the second metal layer 123 covers the dielectric 

layer 122, while the protective layer 124 covers the second metal layer 123. In the display area 130, between the 

CF substrate 110 and the protective layer 124, there is a liquid crystal injection area 150, which is reserved for 

injecting liquid crystal. In addition, in the frame adhesive area 140, on the TFT substrate 120, there are the first 

metal layer 121, the dielectric layer 122, the second metal layer 123, and the protective layer 124, extending from 

the display area 130 to the frame adhesive area 140. For the liquid crystal injection area 150 distributed in the 

display area 130, in the frame adhesive area 140, it contacts the frame adhesive 112, which is applied between the 

CF substrate 110 and the TFT substrate 120. 

During the assembly process of the TFT substrate 120 and the CF substrate 110, the frame adhesive 112 in the 

frame adhesive area 140 is in contact with the protective layer 124 above the TFT substrate 120. Then, using a 

pressing tool, the CF substrate 110 and the TFT substrate 120 are pressed together and baked in an oven, causing 

the frame adhesive 112 to harden, thereby bonding the TFT substrate 120 to the CF substrate 110. 

Refer to Figure 2A, which is a side view of a conventional reflective liquid crystal display panel. The reflective 

liquid crystal display panel 200A includes a CF substrate 210 and a TFT substrate 220 located beneath the CF 

substrate 210. On the outer sides of the CF substrate 210 and the TFT substrate 220, there is the polarizing plate 

260 used to polarize the light into polarized light. The display panel 200A, composed of the CF substrate 210 and 

the TFT substrate 220, has a display area 230 and a frame adhesive area 240 surrounding the display area 230. 

In the display area 230, on the TFT substrate 220, there is a covering layer comprising a first metal layer 221, 

a dielectric layer 222, a second metal layer 223, a protective layer 224, and a photoresist layer 225A. The dielectric 

layer 222, for example, is a silicon nitride (SiNx) layer, the protective layer 224 can be composed of silicon nitride 

(Si3N4) or silicon dioxide (SiO2), and the photoresist layer 225A can be composed of an organic material.  

The dielectric layer 222 covers the first metal layer 221, the second metal layer 223 covers the dielectric layer 

222, the protective layer 224 covers the second metal layer 223, and the photoresist layer 225A covers the 

protective layer 224. In the display area 230, between the CF substrate 210 and the photoresist layer 225, there is 

a liquid crystal injection area 250, which is reserved for injecting liquid crystal. In addition, in the frame adhesive 

area 240, the TFT substrate 220 has a first metal layer 221, a dielectric layer 222, a second metal layer 223, a 

protective layer 224, and a photoresist layer 225A, all of which extend from the display area 230 to the frame 

adhesive area 240. The liquid crystal injection area 250, which is distributed in the display area 230, contacts the 

frame adhesive 212A in the frame adhesive area 240. The frame adhesive 212A is applied between the CF 

substrate 210 and the TFT substrate 220. The difference between the reflective liquid crystal display panel 200A 

and the general liquid crystal display panel 100 is that the reflective liquid crystal display panel 200A has an 

additional photoresist layer 225A on the TFT substrate 220, which covers the protective layer 224. 
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Figure 2B is a side view of another conventional reflective liquid crystal display panel. Referring to Figure 

2B, similar to the reflective liquid crystal display panel 200A in Figure 2A, the reflective liquid crystal display 

panel 200B includes a CF substrate 210 and a TFT substrate 220 located beneath the CF substrate 210. On the 

outer sides of the CF substrate 210 and the TFT substrate 220, there is the polarizing plate 260 used to polarize 

the light into polarized light. The display panel 200B, composed of the CF substrate 210 and the TFT substrate 

220, has a display area 230 and a frame adhesive area 240 surrounding the display area 230. 

In the display area 230, on the TFT substrate 220, there is a covering layer that includes a first metal layer 221 

such as a scan line metal layer, a dielectric layer 222, a second metal layer 223 such as a data line metal layer, a 

protective layer 224, and a photoresist layer 225. The dielectric layer 222, for example, is a silicon nitride (SiNx) 

layer, the protective layer 224 can be composed of silicon nitride (Si3N4) or silicon dioxide (SiO2), and the 

photoresist layer 225 can be composed of an organic material. 

The dielectric layer 222 covers the first metal layer 221, the second metal layer 223 covers the dielectric layer 

222, the protective layer 224 covers the second metal layer 223, and the photoresist layer 225 covers the protective 

layer 224. In the display area 230, between the CF substrate 210 and the photoresist layer 225, there is a liquid 

crystal injection area 250, which is reserved for injecting liquid crystal. 

Here, different from the display panel 200A in Figure 2A, in the frame adhesive area 240 of the display panel 

200B, the TFT substrate 220 has a first metal layer 221, a dielectric layer 222, a second metal layer 223, a 

protective layer 224, and a photoresist layer 225B, all extending from the display area 230 to the frame adhesive 

area 240. The photoresist layer 225B has an opening 2120 that exposes a portion of the protective layer 224. 

Therefore, in the frame adhesive area 240, the liquid crystal injection area 250, which is distributed in the display 

area 230, contacts the frame adhesive 212B. The frame adhesive 212B contacts the protective layer 224 through 

the opening 2120. 

During the bonding process of the TFT substrate 220 and the CF substrate 210, the frame adhesive 212B in 

the frame adhesive area 240 contacts the liquid crystal injection area 250 and the photoresist layer 225B in the 

display area 230. Simultaneously, the frame adhesive 212B penetrates the opening 2120 and contacts the 

protective layer 224 on the TFT substrate 220. Then, using a pressing tool, the CF substrate 210 and the TFT 

substrate 220 are pressed together and baked in an oven, causing the frame adhesive 212B to harden, thereby 

bonding and assembling the TFT substrate 220 with the CF substrate 210. 

However, the bonding strength of the assembled liquid crystal display panels 100, 200A, and 200B is 

insufficient. During reliability tests or drop tests, the panels are prone to developing cracks at the contact interface 

between the TFT substrate and the CF substrate due to impact or vibrational forces. This results in damage to the 

display panel, significantly affecting the quality of the display panel. 
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(3) Summary of the Invention 

In view of this, the purpose of the present invention is to provide a display panel frame adhesive structure with 

greater bonding strength. By increasing the contact area of the frame adhesive, more frame adhesive can penetrate 

into grooves or openings, thereby increasing the bonding strength between the TFT substrate and the CF substrate. 

This allows the structure to withstand greater external impact or vibration forces, avoiding the generation of 

damaging cracks between the CF substrate and the TFT substrate, thus affecting the display quality of the panel. 

To achieve the purpose of the present invention, according to one aspect of the present invention, a display 

panel frame adhesive structure comprises an upper substrate, a lower substrate, and adhesive applied between the 

upper substrate and the lower substrate. The lower substrate is positioned relative to the upper substrate, and the 

lower substrate has a first covering layer and a second covering layer on it. The second covering layer has a groove 

or opening exposing a portion of the first covering layer, allowing the frame adhesive to contact the first covering 

layer through the groove or opening, thereby bonding the lower substrate to the upper substrate. 

To achieve the purpose of the present invention, according to another aspect of the present invention, a display 

panel frame adhesive structure comprises an upper substrate, a lower substrate, and adhesive applied between the 

upper substrate and the lower substrate. The lower substrate has a covering layer, and this covering layer has a 

groove or opening exposing a portion of the lower substrate, through which the adhesive contacts the lower 

substrate, thereby bonding the lower substrate to the upper substrate. The covering layer from top to bottom 

includes a protective layer, a second metal layer, a dielectric layer, and a first metal layer. The dielectric layer 

covers the first metal layer, the second metal layer covers the dielectric layer, and the protective layer covers the 

second metal layer. 

To further illustrate the above purposes, structural features, and effects of the present invention, detailed 

descriptions of the present invention will be provided below in conjunction with the accompanying drawings. 

 

(4) Description of Drawings 

Figure 1A is a schematic diagram of a conventional liquid crystal display panel. 

Figure 1B is a cross-sectional view of the liquid crystal display panel in Figure 1A. 

Figure 2A is a side view of a conventional reflective liquid crystal display panel. 

Figure 2B is a side view of another conventional reflective liquid crystal display panel. 

Figure 3A is a schematic diagram of a liquid crystal display panel according to the first embodiment of the 

present invention. 

Figure 3B is a cross-sectional view of the liquid crystal display panel in Figure 3A. 
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Figure 3C is a schematic diagram of a second display panel of the first embodiment. 

Figure 3D is a schematic diagram of a third display panel of the first embodiment. 

Figure 3E is a schematic diagram of a fourth display panel of the first embodiment. 

Figure 4 is a side view of a liquid crystal display panel according to the second embodiment of the present 

invention. 

Figure 5A is a schematic diagram of a groove or opening shape. 

Figure 5B is a schematic diagram of another groove or opening shape. 

Figure 6A is a schematic diagram of adhesive distribution. 

Figure 6B is a schematic diagram of another adhesive distribution. 

 

(5) Embodiments 

First Embodiment 

The main purpose of this embodiment is to increase the contact area of the frame adhesive, allowing more 

adhesive to penetrate into the grooves/openings, thereby enhancing the bonding strength between the TFT 

substrate and the CF substrate. Referring to both Figure 3A and Figure 3B, where Figure 3A is a schematic 

diagram of a liquid crystal display panel according to a first embodiment of the present invention, and Figure 3B 

is a sectional view of the liquid crystal display panel in Figure 3A. The liquid crystal display panel 300 comprises 

an upper substrate 310 and a lower substrate 320. The liquid crystal display panel 300, for example, is a thin-film 

transistor liquid crystal display (TFT LCD) panel, where the upper substrate 310 is a CF substrate, and the lower 

substrate 320 is a TFT substrate. On the outer sides of the CF substrate 310 and the TFT substrate 320, there is 

the polarizing plate 360 used to polarize the light into polarized light. The liquid crystal display panel 300 formed 

from the CF substrate 310 and the TFT substrate 320 has a display area 330 and a frame adhesive area 340 

surrounding the display area 330. 

In the display area 330, the TFT substrate 320 mainly consists of two covering layers: the first covering layer 

370a and the second covering layer 380a, with the second covering layer 380a positioned above the first covering 

layer 370a. Between the second covering layer 380a and the CF substrate 310 lies a liquid crystal injection area 

350. In the frame adhesive area 340, the TFT substrate 320 also includes the two covering layers 370a and 380a 

extending from the display area 330. Here, the second covering layer 380a has a groove or opening 3120 exposing 

a portion of the first covering layer 370a, and the groove or opening 3120 is elongated. 

The frame adhesive 312B is applied between the CF substrate 310 and the TFT substrate 320 and is located in 

the frame adhesive area 340. Therefore, in the frame adhesive area 340, the liquid crystal injection area 350, which 

is distributed in the display area 330, contacts the frame adhesive 312B. The frame adhesive 312 contacts the first 

covering layer 370a through the groove or opening 3120. 
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During the assembly process of the TFT substrate 320 and the CF substrate 310, the frame adhesive 312B in 

the frame adhesive area 340 makes lateral contact with the liquid crystal injection area 350 in the display area 330 

and the second covering layer 380a. Simultaneously, the frame adhesive 312B penetrates into the groove or 

opening 3120 and makes contact with the surface of the first covering layer 370a on the TFT substrate 320. Then, 

using a pressing tool, the CF substrate 310 and the TFT substrate 320 are pressed together and baked in an oven, 

causing the frame adhesive 312B to harden, thereby bonding and assembling the TFT substrate 320 with the CF 

substrate 310. 

In Figure 3B, both the first covering layer 370a and the second covering layer 380a on the TFT substrate 320 

are single-layer structures. However, typically, the first covering layer 370a and the second covering layer 380a 

consist of four layers in total: a first metal layer (metal 1, M1), a dielectric layer, a second metal layer (metal 2, 

M2), and a protective layer. As shown in Figure 3C, it is a schematic diagram of the second display panel of the 

first embodiment. The first covering layer 370a consists of three layers: a first metal layer 321, a dielectric layer 

322, and a second metal layer 323, while the second covering layer 380a is a protective layer 324. The dielectric 

layer 322 is covered on top of the first metal layer 321, the second metal layer 323 is covered on top of the 

dielectric layer 322, and the protective layer 324 is covered on top of the second metal layer 323. The first metal 

layer 321, for example, is a scanning line metal layer, and the second metal layer 323, for example, is a data line 

metal layer. The dielectric layer 322, for example, is a layer of silicon nitride (SiNx), and the protective layer 324 

is composed of silicon dioxide (SiO2) or silicon nitride (Si3N4). As described in Figure 3B, the second covering 

layer 380a has a groove or opening 3120 exposing a portion of the first covering layer 370a. In this case, the 

second covering layer 380a refers to the protective layer 324, and the groove or opening 3120 exposes portion of 

the second metal layer 323. The frame adhesive 312C makes lateral contact with the liquid crystal injection area 

350 in the display area 330 and the protective layer 324, while simultaneously penetrating into the opening 3120 

and making contact with the surface of the second metal layer 323.  

The main approach of the present invention is to increase the contact area of the frame adhesive, allowing 

more adhesive to penetrate into the groove or opening, thereby enhancing the bonding strength between the TFT 

substrate and the CF substrate. As the first covering layer 370a and the second covering layer 380a consist of four 

layers in total, enlarging the openings successively to lower layers achieves the goal of increasing the contact area 

of the frame adhesive, enabling more adhesive to penetrate into the openings and thus enhancing the bonding 

strength between the TFT substrate and the CF substrate. For example, please refer to Figure 3D, which is a 

schematic diagram of the third display panel of the first embodiment. The protective layer 324 and the second 

metal layer 323D have a common groove or opening 3120D, with the opening 3120D exposing a portion of the 

dielectric layer 322. 
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The frame adhesive 312D makes lateral contact with the liquid crystal injection area 350, the protective layer 324, 

and the second metal layer 323D in the display area 330, while simultaneously penetrating into the groove or 

opening 3120D and making contact with the surface of the dielectric layer 322. Thus, as described in the first 

embodiment, the second covering layer has the opening 3120 exposing a portion of the first covering layer. In this 

case, the second covering layer 380b includes the second metal layer 323D and the protective layer 324, while the 

first covering layer 370b includes the first metal layer 321 and the dielectric layer 322. 

Furthermore, the opening can be enlarged to the next layer, for example, as shown in Figure 3E, which is a 

schematic diagram of the fourth display panel according to the first embodiment. The protective layer 324, the 

second metal layer 323D, and the dielectric layer 322E have a common groove or opening 3120E, and the groove 

or opening 3120E exposes a portion of the first metal layer 321. The frame adhesive 312E makes lateral contact 

with the liquid crystal injection area 350, the protective layer 324, the second metal layer 323D, and the dielectric 

layer 322E in the display area 330, while simultaneously penetrating into the groove or opening 3120E and making 

contact with the surface of the first metal layer 321. Thus, as described in the first embodiment, the second 

covering layer has the opening 3120 exposing a portion of the first covering layer. In this case, the second covering 

layer 380c includes the protective layer 324, the second metal layer 323D, and the dielectric layer 322E, while 

the first covering layer 370c refers to the first metal layer 321. 

Example 2 

Figure 4 is a side view of a liquid crystal display panel according to the second embodiment of the present 

invention. The liquid crystal display panel 400 comprises an upper substrate 410 and a lower substrate 420. The 

liquid crystal display panel 400, for example, is a thin-film transistor liquid crystal display (TFT LCD) panel, 

where the upper substrate 410, for example, is a CF substrate, and the lower substrate 420, for example, is a TFT 

substrate. On the outer sides of the CF substrate 410 and the TFT substrate 420, there is the polarizing plate 460 

used to polarize the light into polarized light. The liquid crystal display panel 400 formed from the CF substrate 

410 and the TFT substrate 420 has a display area 430 and a frame adhesive area 440 surrounding the display area 

430. 

In the display area 430, the TFT substrate 420 has a covering layer extending from the display area 430 to the 

frame adhesive area 440. This covering layer includes a first metal layer 421, such as a scanning line metal layer, 

a dielectric layer 422, a second metal layer 423, such as a data line metal layer, and a protective layer 424. 

The dielectric layer 422 is covered on top of the first metal layer 421, and the second metal layer 423 is covered 

on top of the dielectric layer 422, while the protective layer 424 is covered on top of the second metal layer 423. 

Between the protective layer 424 and the CF substrate 410 lies a liquid crystal injection area 450. The dielectric 

layer 422, for example, is a layer of silicon nitride (SiNx), while the protective layer 424 can be composed of 

silicon nitride (Si3N4) or silicon dioxide (SiO2). 

In the frame adhesive area 440, the first metal layer 421, the dielectric layer 422, the second metal layer 423, 

and the protective layer 424 on the TFT substrate 420 have a common groove or opening 4120 exposing a portion 

of the TFT substrate 420. 
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Through the groove or opening 4120, the frame adhesive 412 makes lateral contact with the liquid crystal injection 

area 450, the protective layer 424, the second metal layer 423, the dielectric layer 422, and the first metal layer 

421 in the display area 430, while the frame adhesive 312 penetrates into the opening 4120, making it contact 

with the surface of the TFT substrate 420. 

During the assembly process of the TFT substrate 420 and the CF substrate 410, the frame adhesive 412 in the 

frame adhesive area 440 penetrates into the groove or opening 4120, making lateral contact with the liquid crystal 

injection area 450, the protective layer 424, the second metal layer 423, the dielectric layer 422, and the first metal 

layer 421, while the frame adhesive 312 contacts with the surface of the TFT substrate 420. Then, using a pressing 

tool, the CF substrate 410 and the TFT substrate 420 are pressed together and baked in an oven, causing the frame 

adhesive 412 to harden, thereby bonding the TFT substrate 420 to the CF substrate 410. 

From the above two embodiments, it is evident that the display panel completed by bonding after assembly is 

achieved by increasing the space occupied by the frame adhesive through the groove or opening, allowing more 

adhesive to penetrate into the groove or opening successively, effectively enhancing the bonding strength between 

the TFT substrate and the CF substrate. In addition, the shape of the groove or opening in the display panel of the 

present invention is not limited to a specific type. Apart from the elongated shape of the groove or opening 3120 

in the first embodiment, the shape of the groove or opening can also be X-shaped (as shown in Figure 5A) or 

matrix-shaped (as shown in Figure 5B). Figure 5A illustrates the shape of the groove or opening, while Figure 5B 

illustrates another shape of the groove or opening. 

Moreover, the distribution of the frame adhesive is not limited to being coated on the same plane. For example, 

please refer to Figure 6A, which is a schematic diagram illustrating the distribution of the frame adhesive. The 

covering layer on the TFT substrate 620, from bottom to top, includes: a first metal layer 621, a dielectric layer 

622, a second metal layer 623, and a protective layer 624. The groove or opening 6120 in the profile of the 

covering layer on the TFT substrate 620 is distributed in a V-shaped manner. Alternatively, the groove or opening 

6120 in the profile of the first metal layer 621, the dielectric layer 622, the second metal layer 623, and the 

protective layer 624 is distributed in a stepped manner, as shown in Figure 6B, which illustrates another 

distribution of the frame adhesive. 

Therefore, when subjected to external impact or vibration forces, the increased space occupied by the frame 

adhesive between the TFT substrate and the CF substrate enhances the bonding strength between them. This can 

prevent the occurrence of cracks at the interface between the TFT substrate and the CF substrate, thereby 

effectively improving the quality of the panel. 

While the present invention has been described with reference to specific embodiments, those skilled in the 

art should understand that the above embodiments are merely illustrative of the present invention and that various 

changes and modifications may be made therein without departing from the scope of the present invention. 

Therefore, they are not intended to limit the present invention. Any variations or modifications to the embodiments 

described above that fall within the essential spirit of the present invention will be within the scope of the claims 

of the present invention. 
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Fig. 1A 
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Fig. 1B 
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Fig. 2A 
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Fig. 2B 
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Fig. 3A 
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Fig. 3B 
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Fig. 3C 
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Fig. 3D 
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Fig. 3E 
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Fig. 4 
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Fig. 5A 
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Fig. 6A 

  

IPR2024-01131 - BOE 
Exhibit 1006 - Page 24



24 

 

 

200310102858.0                                  Drawings Page 13/13 

 

 

Fig. 6B 
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