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[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 wea
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 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 (SiO,) or silicon nitride (SisNa).

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.

IPR2024-01131 - BOE
Exhibit 1006 - Page 3



200310102858.0 Claims Page 2/2

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 (SiN,), 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 (SiNy), and the protective layer 124 is composed of silicon
nitride (SisNa) or silicon dioxide (SiO>). 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,
adielectric 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 (SiNy) layer, the protective layer 224 can be composed of silicon nitride
(SisNa4) or silicon dioxide (SiO5), 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 (SiNy)
layer, the protective layer 224 can be composed of silicon nitride (SisN4) 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.

IPR2024-01131 - BOE
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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 (SiNy), and the protective layer 324
is composed of silicon dioxide (SiOz) or silicon nitride (SisNs). 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, isa 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 (SiNy), while the protective layer 424 can be composed of
silicon nitride (SisN4) or silicon dioxide (SiO>).

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 VV-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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1. —MERBERERSEH, 0.
— EHK;
— TR, HXNTFZLEREE, ZTERCE:
—F—EHE, MTZTERL; UK
—B_BHE, NTZE—BHEL HxBE _BHZERF—
AREHBLNXE-—BEEZEOME/FO: UK
—ER, RBATEZLERSZTERZE, ZERREL ZME/
FOS5ZE—BHBEM BUFRTERSZ LERES. :

2. MBRAER | FIRNERBERERSEH, HETETZE AR
BE—F—€RE. —NHERE—E_¢RE, ZNHBEREETZE £
BEL MZE_£BREREZTZNEEL: ZFE_BZER—RVE.

3. MFEKR | IRNETRRERERSEH, HRTETZE—EAEE
AFE—-F—eREE—NMHE, ZNBEREETZE —L£EEL: %%=
BHaEARE B _€REE—RVE, ZRVEREETZE_-SREEL.

4. MARFER | IRNERBERERSEH, KETETZE—EEE
R—FB—€RE: ZRE_RAHRREAE—RVFE.  F_£BEE—NHE,
ZE_SRERBEZTZNEBEL, ZRVERESETZE-&REEL.

5. A ER | RN ERBERIERSEW, LI EETZME/FOR
K&.

6. MRFER 2 F 4 ZE—THRMERBERERSE W, HISEET
ZE—2RE, ROBEKERE: ZE_2RE, REELXKLEE: MK
ZAR Y B MR A] ) AL RE(SiO,) BB RE(Si;N,).

7. MRFIER 1 FFRAMERRERERSH, HFLEETHME/FOR
X F#. .

8. WFENR 1 TRMERBEBIERLH, HAFELETFEZMME/FON
FEFEF .

9. WANFER 1 FIRMBRBERERSE W, LIFEETZMHE/FOTF
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SE-EEEOHEPR VSR,

10. WIFIER 1 FRM B RBRERERSH, HAEET MM/ O
TS R EORE T ENBRS .

1. WRFER 1 FANETBERERSH, HSTETFZETEER
E—HEAASBRAETEER ZLERRE—HEEALER, MHTE
1R R — W AR

12. —MEFBERERSEH, €1

— EER;

—TER, BE—B%E, ZEEEAA—TEEHSSNRTE
RN/ O L& |

—HER, RBATFREEREETERZE, BEREBL%MM/
FO5%FEREM, BREXTERSZEERES

H, ZEERAE—GFE. —B-¢REE. —pHE5—ZB—
SRE, UNHUEREETUE—SREL, ZE_¢REREHT %NS
Bl ZEPEREETRE_&REL.

13. WRFER 12 RN EREERIERSY, KSTETZE—2R
ERAMZSEE: S _¢REANERERE: MHRZEDENHE
] % LR B RE

14. WRFER 12 FANETRERERSH, HBEET %M/ O
HEER.

15. WARIER 12 FAM B RBERIERSH, HLHEET ZMM/F O
HXF.

16. WRFIER 12 FFANERBERIERSH, HEEET %M/ 0
HAERET .

17. WRFER 12 FFANERBERIERSH, RS EET %M/ O
FUBHEOHERE V EHA .

18. WRFIER 12 AN EREERIERSH, HASEET ZMM/F O
FRESENNETENRRIA.

19. MAER 12 FAMEFBERERLY, LETETRERSE

3

IPR2024-01131 - BOE
Exhibit 1006 - Page 28



200310102858. 0 R #E ok P OE3/3W

BRE—-ERBEERRETSHBER, ZLERE-BCEOCAHER, MiXT
HERE—HEEEEER.
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B HERERSH

(1) ARG
FRPRR—HETSERERSEH, BERHIRAEX—HRABREELSRE

) B SR EARAER S5

(2) BREAR

N F—RBRERBEKR, THRERXSATERXSIERERK. THE
HERAERSERBERERK S, #RASE (Thin Filn Transistor, TFT)
ER LEESEFZEREZE, BTE HEKBERAEN—HHEKERE. —#
BB an B BARER SIN) FTlB RN B ER. —$EEEREUR—HAURF &
HEAGHRTE, MY TRAXSEFELRFAERERAEREERBHR
mMs, BTERANEBEREN, TRVFBLFAHNLGZEZ—ELHEE
(Photoresist Layer, PL).

HSEE 1A, HEJANASERSERNAEE. #BH8EREHR 100 £
EH—FBIENXH (Color Filter substrate, CF) ZE# 110 LAk —4rF CF AR 110
T B SRR E (TFT) ZE4R 120, B CF #4R 110 5 TFT #4R 120 AR ER
2FER 100, BF—ErK 130, —HERERK 130 FIERKX 140 L R—BAREA
X 150,

1B 2 1A PRBE-B[BEROFEE. HSEE 1B, TCFERII0S5
TFT ZE4R 120 BFISMUE RE —RIER 160, FLLK AL MR T RmR Y. EER
X 130 5, F TFT 4K 120 £, RE—E%HE, B8F—F—¢EE 121. —t&
B 122. — B Z&RE 123 UR—RIPE 124, A 812 122 il & —BALRES (SiN,)
B, TR E 124 RHEALEE (silicon nitride, Si,N,) B R H -8 4Lk (silicon
dioxide, Si0) FTHIpk. £—ZRE 121 iR —HMESBRENE _&RBE 123
Pl —BEEERE.
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NBRIZBEHTE—SRE 121 L, B_&RBE 123FB&ETNH&aE 122 |,
MRFE 124 BHTE_E&RE 123 L. TERK 1304, /T CFEIR 110 54
FE 124 ZEA—RBEAX 150, MEMBEABRBEANZH. 55, EER
[X 140 &, TFT #iR 120 LNAFHERK 130 ERFERK 140 HE—LRE
121, SR 122, B_&RE 123 UERFE 124. X FoATFERK 130
WaRIEAKX 150, FHERX 140 N ESHER: 112 Bfd, HERL 112 R T CF #i48 110
5 TFT 4R 120 Z[8].

ZHEAT TFT ZE4R 120 5 CF #E4R 110 XA Bif2et, ERX 140 PRIER 112
25 TFT #4R 120 LHHRIPE 124 8. Rf5, UTEAAMENFRES CF
ER 110 5 TFT EAR 120, FFANPHUE, (FHER 112 8840, #FibfE TFT 4R 120
HCFER 110 FE.

ESHRE 24, REIJSHERAXBREABARMOMMNE. RERNBEER
FRHER 2004 BIEH — CF ZAR 210 LR —ALF CF E4R 210 T H7 TFT 4K 220. -
F CF #4R 210 5 TFT MR 220 M5MUERE —RIEIR 260, FLLKLE MR,
T mIEY. B CF ZEARK 210 5 TFT #4R 220 FrAKM ERBER 2004, BH—
BRKX 230 LR —HSERX 230 FHERX 240,

EERK 230 7, T TFTEMHK 220 L, RFE—BEE, 8F —F—¢EE 221.
—NEBE 222, —F_E&RE 223. —RHFE 224 LUR—HFE 225A. R 222
Bl R —EMNRER (SIN) B R 224 7T LA EALRE (Si,N,) 8RB — S ALEE (Si0,)
Frkamk, TiYerR /2 225A W] LA sh A HUA R HI R .

NEE22BHRTE—ERE221 L, B_&RBE 23 BETNHEE 222 L,
MRFE 224 BHTE_ERE 223 £, B 225A BHETRIE 224 k. TE
REX 230 1, A+F CF 24K 210 5([E 225 Z [@H—BREAK 250, MREFER
ERBSBEAZ . B4, FEERRK 240 B, TFT 248 220 N EFH HEREK 230
ERZEKRKX 240 WE—LRE 221, MHBE 222, E-&EE 223. R B 224
AREREE 225A. M4 FE2RK 230 HBEEAR 250, TFHERK 240 F U5
FERR 2124 2, HERR 212A RIRF T CF E4R 210 5 TFT £4R 220 2 /d. 7, K
SRR BRSBHER 2004 5— R B RBEK 100 HESET REXBHETR
SRR 200A (9 TFT 348 220 £ T —XEE 2254 B TR 2 224 £,

6
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B 2B RIEGMNS—REAMKERBARMMNE. HSHEE 28, 5/ 24
R S SR B AR AR 200A HHE], RS HME B3 HEK 200B GFEF — CF &
B 210 LK —4LF CF 4R 210 T M TFT 248 220. F CF 4R 210 5 TFT #4R 220
RISMU B R —mOGAR 260, B LK LR IRAR AL T B Rkt . B CF 4R 210 &5 TFT
FAR 220 AR B ER 200B RF—ERK 230 LE—HEERK 230 HIIE
X 240,

EERX 230 7, F TFT #iR 220 LAF—EHEE, SF FURIMES
RBENE—2RE 221, —NHE 222, —FINRERZLBENE_£RE 223,
—R{FE 224 LUR—XHEE 225. NMBE 222 flmRg—EEHE SIN) B. #Y
B 224 T LA RALRE (S1,N,) BOR —SALRE (Si0,) Frilpk, TiJkREZ 225 WIRTLLeA
AR R .

NBEE2B/HTE—&RE221 £, F-L&RBE 223 BHETNMEE 222 L,
MRFE 224 BHTH_SRE 223 L, XHE 225 BEHTFRPE 224 £. FE
REX 230 1, 4F CF #4R 210 5XME 225 Z B A —WREAK 250, NERH
ERBBEAZ .

£, 5K 2A BERBEK 2000 FIARKE, FEEREMER 2008 FIHER
[X 240 &, TFT 4R 220 LAFHERK 230 EEZERK 240 KE—&RE 221,
NEE 222, F-LRE 223, R E 224 LIRKEE 2258, HLHEE 2258 AF
—A £ FHBLHERPE 224 HFF DO 2120, B, HFoHTEREK 230 S
EAK 250, FHERK 240 1, BAFEAK 250 W SHERS 212B £, HHER 2128
WL FF A 2120 SR E 224 B,

LT TFT EAR 220 5 CF EAR 210 MFEHIFERS, HERLX 240 H HHERL 212B
REEBRK 230 PRIBMBEAK 250 A RIEFHE 2258 #h, FFRAHER 2128 &
AJFR 2120 T & TFT #4R 220 L HIRIPE 224 A, K5, UTRARMER
ARES CF #AR 210 5 TFT 4R 220, FHAAPREE, FIER 212B B84k, FEUL4E TFT
# R 220 5 CF #4R 210 HEHXT4.

R, ExTATREEAERBMIR 100, 200A LAK 200B K& B8
WO ESBERR, EEENTERETTEERR( reliability test) BF TR
A, RAESEPSS NSNS S, TTF TFT E4R S CF AR M EM AL 4E
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R, ERERBEARASER, EWERSARKAEEE.

GV RAAE

HETFH, ARENENRERA—HAERANESBENETSEE
WIER M, B M MERNEMER, FREOEREAMERFTOH,
DU/ TFT £485 CF £R2 AMNEABER K, MWHBASRANHEHI
WARFHI S, BRI CF ERS TFT BARZ B EBNRIR, HTRwWERN
BRAR.

HEHARVMEN, BEARY—F AN —HERBEREREH,
BEELER. TERRSATLERS FERZEANER. TERMAXT
ZIERRE, BTERLAFS—EEESHINE_EER. B _Es
BAE—TREHNEHNE—FEEZOMM/FF O, EEEKTELMM/FO
5%—BAREM, BEETERS LERES. |

hEFARBMEN, REARVR—FEN—HETBRERIERLEN,
BEELER. TERRRATLERS FERZ AMNER. FTERAE—
BEE, AHBEEAA—TEEHBSNTERMIE/FF O, ERETK
MAE/FOE TEREM, BUETERSIERES. BERMLETAE
RPE. E&RE. NEESE—¢RE. NHEEETE—SREL,
E-4EREEETAREL, MEPEEETE_SRELE.

WE—HRPERBORE M. SHEARNE, UTHESHERAR
B AT RO A

(4) BB B BA

Bl 1A B MeB & BB AR EE.

& 1B 2 1A PR Ena R R & A .

B 2A & 3 5nA0 R 5T AR B S IR K AE.

& 2B £ 3 51 5 — R A aa Bon B m R R R A .

Bl 3A BRKEARAE —LHAINBAETHEARNTEE.
A 3B 2 & 3A PR Bon SR EAR O HIE .

IPR2024-01131 - BOE
Exhibit 1006 - Page 33



200310102858. 0 OB B E5/9m

B 3C AE—LHHIHE - ErRERNREE.
B3 RE—LHHMNE=ErBARHREE.

B 3E RE—LHAMNBENEREARNAEE.

B 4 RAKFEAR A E LGS RS IRAALE.
B 5A ZM#E/FORREFER.

5B &5 —M#E/FF O RH R EE.

B 6A RIER A MR EE.

B 6B &5 —HERA MR EE.

(5) RekLiin X

b9, V'

FLHHIMEEBNETHEMERNEMETR, FRZHERBAMSE/
FOF, FHURE TFT B2RE CF ERZBIMNEGEE. FRNSRBRE N 5
B 3B. B 3A BREEFEARAF-—LTHFAIMNARESBHARMRER, THE 3B
B 3A R B 2% AR B T A . AR B AR AR 300 A FEH — LEAR 310
AR — FZEAR 320, 35 BRB MR 300 5l fn 2 — M &4 B & BRS K.
E#AR 310 B— CF EAR, M FEAR 320 £— TFT E4R. F CF &4 310 &5 TFT
HAR 320 MISMUE&FE —RIEHR 360, FLLHERLRIRARALTO R mIRE. B CF
¥R 310 5 TFT #4R 320 &AM S B RBEK 300, AF—ERK 330 B—
B4 BRIX 330 HIERKX 340,

HEERX 3309, TTFTEKR 320 LXERF _FEE: £F—EREE 370a
5% _"B%E 3802, HE_BE®E 380a BRUUTE—EEE 370a 2 L. +F
E_B&KE 380a 5 CF EiR 310 ZEA—WEFEAK 350, FHERKEK 340 F,
TFT E4K 320 X RAFHERK 330 FrEdi) &% E 370a & 380a. 7,
B_EEE 380a AF A REHUE/-MBESRE 3702 FMAE/FF O 3120, MiE
/FF 0O 3120 HK&F.

HERS 312B A4 F CF B4R 310 5 TFT £4R 320 28, FHA FHERKX 340
&, Bk, XFA2ATERK 330 FBAEFEAKX 350, FHEKEX 340 4, #HE&E
EAK 350 W SHERZ 312B Ak, HAERR 312 @M/ O 3120 558 —FE%

9
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B 370a #fih.

MBAT TFT £4R 320 5 CF 4R 310 X A IR, ERKX 340 FRER
312B R 5 EoR[X 330 FHMBIEAR 350 U RFE —E%E 380a 1EM mEf,
3 R B HE AL 312BR N MIE/FF O 3120 i &5 TFT E MR 320 L H M E —E % E 370a
REZm. RE, UITEARMENTRES CF #IR 310 5 TFT ER 320,
FHNPHE, FHER 312B B4k, #HIL{F TFT 148 320 5 CF #18 310 F4 ¢
ST

TH 3B, TFT MK 320 LME—BiE 370a 5E_F#HZ 380a R
BEN%EH. AW, —BM5, £F—EWKZ 370a 5E_F#HE 3802 HaHE
NE: —F—&RE metal 1, M), —AHEE. —FE_-&RE (vetal 2, M2)
UE—RIPFE. HESRAE 3C, ARB—ZHINBE_ErnBERMNTEE.
B—EBHE I RBE=E: F—&RE 321. THE322. F-L£ER 323,
ME_FELEE 380a MA—KRPE 324. MR 322 REZTE—LRBE 321
b, BZEERE 323 REAZTNEE 322 L, MREPE 324 WEETE -4
BE 323 E. F—&RE 321 flnR—HMEXELRE, ME_&RE 323 #l
MER—BEEERE. NEBE 322 flnE—EALEX(SIN) B, MRIPE 324
W —FALRE (silicon dioxide, Si0,) B R EALEE (silicon nitride, Si,N,)
Fit. FH 3B FHR, FHEHEE 380a AT EBHBINE —HE
B 370a BFF O 3120, #ZEdk, F_E % E 380a Bl R IR E 324, MH O 3120
RFHHEINE_LREE 323. R 312C R5EFK 330 PHBREAK
350 L RRIPE 324 fEME#Ad, HRMER 312CBAFO 3120 MEHE &
B2 323 MREEAd.

ARAMEEEEETHMERMOEBER, FTRENERBAME/FT
A, #ELURE TFT BHRE CF BERZANESRE. HTE—EHE 370a
58 _BE%E 380a XEHENE, ERFOZEXRETET X, @rAFHME
BREMER, FRENERBAFOS, #HLURE TFT EHK5 CF £#REES
BEMEM. S, #H2KEE 3D, BDRE-LHHINE=ERBERNT
EERAFVEI4E5RE_&KRE 323D R —ILF M4 /F O 3120D, i 7 O 3120D
RBRHBANNBE 322, ER 3120 REERK 330 FHBEEARK 350.

10
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R 2 324 LULRE_&RE 323D fEMIE#ad, R HER 312D ¥ A ME/FF

- [0 31200 MEMHE 322 MRMEEM. X, REFE-LHEFATHRAR, F=
BHEEAF—TRBHUEINE—REEZEMFF O 3120, KM E B %2 380b
FricfdE: E-&REE 3230 RREPE 324, ME—HEHEE 30 IEHNEE—2
B 321 5N 2 322,

S5, BAOBET—BY X, i, ESHE E, BKIEFE —LHEH
MENERRARKNAEE. RPE 324, BE-&RE 3230 5H 82 322E A
F—IFEMME/FFO 3120E, MMME/FO 3120E REFEHHELINE—LBE
321, fERX 312E BEB/RK 330 FRIBATEAK 350, RIFE 324, &R
2 323D LR A8 2 322 /EMIT AL, FRMHER 312E ¥ AN/ O 3120E
MEE—&RE 321 MREEM. XH#, REFZ-—LHEAFHIRE 8%
EREF-MREHUBINFE—BHEMIFO 3120, WENME_BEZE 380c Fr
REHE: RPE 324. E-&EE 3230 5NHE 322E, ME—FAFE 370c
RRE—&RE 321.

gty 1))

B4 REEARAE_SHFAMNBSETBARAOUUE. ARERSE
HR 400 B#FH — EER 410 LR — TR 420. B HE T RB[BEK 400 Flm L
—HBEGAERAERBEKR. LER 410 ik — CF ER, W TFER 420
5 4 & — TFT 4R . T CF 24K 410 55 TFT 4R 420 A 4MU & & H — R ILIR 460,
F LA Yok mAR AL T S m AR 6. B CF B4R 410 5 TFT EAR 420 A AR E
RERTER 400, AF —ERK 430 R—H%ERK 430 FIERKX 440.

#EERKX 430 F, F TFT #1R 420 LEFAHEFRK 430 EBEERKK 440
M—BHE BFE-VIUNRNPARKEBRENE—SRE 421. —NMHE 422,
—PMRHBEERENE_SRE 423 UE—RIPE 424.

NEE A2 BETE—SRBRE 21 L, E-2REB 23 BHTNHHEE 422
Lk, MRAVE 24 REZTEZLRBE 423 L. TR¥E 424 5 CF &R 410
ZEA—BREAKX 450, NEE 422 HlnRE—FALEESK (SIN) B, TR E
424 W] DL B EALRE (SipN,) 8RR Z 8 ALEE (Si0,) BT Ak

FEAERIX 440 1, TFT EiR 420 LHE—ERE 421, /1 HE 422, £

11
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ERE 423 URRFE 424 RA—TTRBHE L H TFT EiK 420 M FEME/
FF O 41203 M/ O 4120, B 412 R 5 R K 430 h B KEAK 450,
BRI E 424, F_E&RE 423, NEE 422 URE—L&RE 421 fE0EEM,
FF FIETHERS 312 B A TFF O 4120 T 5 TFT #4R 420 §0F M # ik

44T TFT E4R 420 5 CF B 410 BXT A BIRE, ERK 440 P HER
412 B ANMHE/FF 0 4120 1, SWEFEARK 450, RIPE 424, E_& R E 423,
TR 422 URFE—SRR 421 fEm S, FFRMER 312 5 TFT #4R 420
HIRMZEM. K5, UIEAAEMERGTRES CF E1R 410 5 TFT 4R 420,
FNP R, FHER 412 B4k, UL TFT Z4R 420 5 CF #1K 410 F 4.

HUEZAEEATH, ARANESTAHFETROER, 2EE—
ME/FO, FERFSZEEM ZRESRZMERBUBALM/FO
B, UEMRE TFT EiRS5 CF ERZAMNEEGRE. 55, FRENERE
HR, HME/FAONBRIABEFREN—F, BT E—THEMME/
FFO 3120 AKEKFEKS, ME/FORRERTN X FH (0B 5A FiR) REERKE
(B 5B Fiw). B 5A RMME/FOBRYAER, WHE 5B &5 —ME/FF
ARERKTEE.

A, ERAOSHERERETRAETR—FEL, fim, FSEE oA,
HEERS AR REB. TFT £ 620 FMEZE, B TE LIKKEHE: E—
ZRBE 621. /1HE 622. E-&RE 623 URKZEIE 624. MHE/F O 6120
F TFT 24K 620 LMBEZENHETE VFHLM. 84, WM#E/F0 6120
TE—E€RE 621. NBE 622, BE_&BE 623 URRYE 624 KEHDE
MR 7, W 6B Fim, B 6BRB—IERIHHRER.

F 6, 23tk BEEERRA NS BRSNS S8, TFT EHRE CF &
Wz e, EERKETSZEEEM, MNT TFT RS CF BRZ MESRE,
W% T TFT #RE CF ERZAMEMFEAL~ERNE, #MTEMRAE
1 B A TR

BERFRHACSRAMHAGLHEFRRER, BRABARGETHYEE
HARARMZHNRE, UENEHEINRAREHAELRE, NERIEPTH
EMEAMBGUME X LRABEELRE, FUFFEEITERARRE,

12
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REEF KPP LFHEHEEAN, XU LRRLEFIORNL. BREBEE
FRARMERBHEEA.
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