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LIQUID CRYSTAL DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 100122281, filed on Jun. 24, 2011.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention is related to a display panel, and in
particular to a liquid crystal display (LCD) panel.

[0004] 2. Description of Related Art

[0005] Nowadays, the performance requirements of the
market for the LCDs are high contrast ratio, no gray scale
inversion, little color shift, high luminance, high color vivid-
ness, high color saturation, quick response, wide-viewing
angle and so forth.

[0006] Inthe conventional thin film transistor liquid crystal
displays (TFT-LCDs), an organic passivation and pixel elec-
trodes electrically connected to thin film transistors are
formed on an inorganic passivation that covers the thin film
transistors so as to increase aperture ratio. Since the thickness
of the organic passivation is about 40000 angstroms, the pixel
electrodes formed on the organic passivation can extend
above and overlap with scan lines and data lines. In the pixel
design with high aperture ratio, since the thickness of the
organic passivation is great (about 40000 angstroms), para-
sitic capacitance between the pixel electrodes and the scan
lines and parasitic capacitance between the pixel electrodes
and the data lines can be ignored.

[0007] In the conventional TFT-LCDs, a plurality of open-
ings are required to be formed in the organic passivation to
electrically connect transfer pads ofa TFT array substrate and
a common electrode of a color filter substrate. Further, silver
paste is required to be dispensed at positions corresponding to
the transfer pads. Since sealant and the aforesaid silver paste
are formed by different dispensing processes, the dispensing
of silver paste lowers throughput of the conventional TFT-
LCDs. In addition, due to the dispensing of silver paste, the
cell gaps of the conventional TFT-LCDs cannot be precisely
controlled thereby display mura generates.

SUMMARY OF THE INVENTION

[0008] The present invention provides a liquid crystal dis-
play (LCD) panel having a conductive sealant and restraining
elements.

[0009] The invention provides an LCD panel including an
active device array substrate, an opposite substrate, a liquid
crystal layer, a conductive sealant and a plurality of restrain-
ing elements. The active device array substrate includes a
plurality of common lines, a plurality of transfer pads and a
dielectric layer. The transfer pads are electrically connected
to the common lines. The dielectric layer has a plurality of
openings exposing the transfer pads. The opposite substrate
has a common electrode and the liquid crystal layer is dis-
posed between the active device array substrate and the oppo-
site substrate. The conductive sealant is disposed between the
active device array substrate and the opposite substrate and
surrounds the liquid crystal layer. The openings are corre-
sponding to corners of the conductive sealant. The conductive
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sealant fills the openings and the common electrode is elec-
trically connected to the transfer pads through the conductive
sealant. Further, the restraining elements are disposed
between the active device array substrate and the opposite
substrate and are distributed around the corners of the con-
ductive sealant such that the conductive sealant is forced to fill
into the openings.

[0010] In an embodiment of the present invention, the
thickness of the dielectric layer ranges from about 42000
angstroms to about 43000 angstroms.

[0011] In an embodiment of the present invention, the
restraining elements are in contact with the dielectric layer
and the opposite substrate to support between the dielectric
layer and the opposite substrate.

[0012] In an embodiment of the present invention, the
restraining elements are in contact with the corners of the
conductive sealant to limit a width of the corners of the
conductive sealant.

[0013] In an embodiment of the present invention, each of
the restraining elements is an L-shaped restraining element or
an arc-shaped restraining element.

[0014] In an embodiment of the present invention, the
restraining elements includes a plurality of inner restraining
elements and a plurality of outer restraining elements,
wherein the inner restraining elements are distributed in an
area surrounded by the conductive sealant, and the outer
restraining elements are distributed outside the area sur-
rounded by the conductive sealant.

[0015] In an embodiment of the present invention, each of
the inner restraining elements is an L-shaped inner restraining
element or an arc-shaped inner restraining element. Each of
the outer restraining elements is an L-shaped outer restraining
element or an arc-shaped outer restraining element.

[0016] In an embodiment of the present invention, each of
the inner restraining elements includes a first deflection por-
tion and two first extending portions connected to two ends of
the first deflection portion, each of the outer restraining ele-
ments includes a second deflection portion and two second
extending portions connected to two ends of the second
deflection portion. The conductive sealant located between
the first deflection portion and the second deflection portion
has a first width, the conductive sealant located between the
first extending portion and the second extending portion has a
second width. The second width is greater than the first width.
[0017] Since conductive sealant and restraining elements
are used in the LCD panel of the present application, and the
restraining elements are disposed around each corner of the
conductive sealant, the conductive sealant can be forced to fill
into the openings of the dielectric layer during the bonding
process of the TFT array substrate and the color filter sub-
strate. Accordingly, the common lines of the TFT array sub-
strate are electrically connected to the common electrode of
the color filter substrate more reliably.

[0018] To make the above and other objectives, features,
and advantages of the invention more comprehensible, sev-
eral embodiments accompanied with figures are detailed as
follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings are included to pro-
vide further understanding, and are incorporated in and con-
stitute a part of this specification. The drawings illustrate
exemplary embodiments and, together with the description,
serve to explain the principles of the disclosure.
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[0020] FIG. 1is a schematic top view illustrating an LCD
panel according to an embodiment of the application.

[0021] FIG. 2 is a schematic cross-sectional view taken
along a cross-section A-A' depicted in FIG. 1.

[0022] FIG. 3A and FIG. 3B are schematic top views illus-
trating the conductive sealant and the restraining elements
according to an embodiment of the application.

[0023] FIG. 4 is a schematic top view illustrating the con-
ductive sealant and the restraining elements according to
another embodiment of the application.

DESCRIPTION OF EMBODIMENTS

[0024] FIG. 1is a schematic top view illustrating an LCD
panel according to an embodiment of the application. FIG. 2
is a schematic cross-sectional view taken along a cross-sec-
tion A-A' depicted in FIG. 1. With reference to FIG. 1 and
FIG. 2, an LCD panel 100 of this embodiment includes an
active device array substrate 110, an opposite substrate 120, a
liquid crystal layer 130, a conductive sealant 140, and a plu-
rality of restraining elements. The active device array sub-
strate 110 includes a plurality of common lines 112, a plural-
ity of transfer pads 114 and a dielectric layer 116. The transfer
pads 114 are electrically connected to the common lines 112.
The dielectric layer 116 has a plurality of openings 1164
exposing the transfer pads 114. The opposite substrate 120
has a common electrode 122. The liquid crystal layer 130 is
disposed between the active device array substrate 110 and
the opposite substrate 120. The conductive sealant 140 is
disposed between the active device array substrate 110 and
the opposite substrate 120. The conductive sealant 140 sur-
rounds the liquid crystal layer 130. The openings 116a of the
dielectric layer 116 are corresponding to a plurality of corners
C of the conductive sealant 140. The conductive sealant 140
fills the openings 116a such that the common electrode 122 is
electrically connected to the transfer pads 114 through the
conductive sealant 140 successfully. Further, the restraining
elements 150 are disposed between the active device array
substrate 110 and the opposite substrate 120. The restraining
elements 150 are distributed around the corners C of the
conductive sealant 140 such that the conductive sealant 140 is
forced to fill into the openings 1164 of the dielectric layer
116. The restraining elements 150 are in contact with the
conductive sealant 140, for example.

[0025] In this embodiment, the active device array sub-
strate 110 is a thin film transistor array substrate, for example.
Inadditionto the common lines 112, the transfer pads 114 and
the dielectric layer 1186, the active device array substrate 110
further includes a plurality of scan lines, a plurality of data
lines and a plurality of pixel units arranged in array. The pixel
units are electrically connected to the scan lines and the data
lines. Further, the dielectric layer 116 covers the scan lines,
the data lines, the pixel units, the common lines 112 and the
transfer pads 114.

[0026] For high aperture ratio, the thickness of the dielec-
tric layer 116 on the active device array substrate 110 ranges
from about 42000 angstroms to about 43000 angstroms, for
example. In this embodiment, the dielectric layer 116 is a
stacked structure formed by an organic dielectric material
layer PV2, an inorganic dielectric material layer PV1 and a
gate insulator GI, wherein the thickness of the organic dielec-
tric material layer PV2 is about 40000 angstroms, the thick-
ness of the inorganic dielectric material layer PV1 is about
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2000 angstroms to about 3000 angstroms, and the thickness
of the gate insulator Gl is about 1000 angstroms to about 2000
angstroms.

[0027] In this embodiment, the opposite substrate 120 is a
color filter substrate having a plurality of color filter films
arranged in array, for example. In addition, the aforesaid color
filter substrate may optionally include black matrix shielding
areas between the color filter films. Furthermore, the material
of the liquid crystal layer 130 is not limited in this embodi-
ment.

[0028] The conductive sealant 140 includes an insulating
adhesive 142 and a plurality of conductive particles 144
doped in the insulating adhesive 142. The conductive par-
ticles 144 are randomly distributed in the insulating adhesive
142, wherein the material of the insulating adhesive 142 is
resin, and the conductive particles 144 are gold balls, for
example. Since the conductive particles 144 are doped in the
insulating adhesive 142 in advance, no dispensing of silver
paste mentioned in the prior art is required after the conduc-
tive sealant 140 is dispensed. Accordingly, throughput of the
LCD panel 100 can be increased.

[0029] As shown in FIG. 2, the restraining elements 150 of
this embodiment is in contact with the dielectric layer 160 and
the opposite substrate 120 so as to support between the dielec-
tric layer 116 and the opposite substrate 120. In addition, the
restraining elements 150 are in contact with the corners C of
the conductive sealant 140 so as to limit a width of the corners
C of the conductive sealant 140. In this embodiment, the
restraining elements 150 and the spacers 124 on the opposite
substrate 120 can be formed by the same process. The main
functionof the spacers 124 is keeping the cell gap between the
active device array substrate 110 and the opposite substrate
120. For example, the material of the spacers is resin.
[0030] FIG. 3A and FIG. 3B are schematic top views illus-
trating the conductive sealant and the restraining elements
according to an embodiment of the application. With refer-
ence to FIG. 3A and FIG. 3B, each of the restraining elements
150 is an L-shaped restraining element (as shown in FIG. 3A)
or an arc-shaped restraining element (as shown in FIG. 3B).
Specifically, the restraining elements 150 includes a plurality
of inner restraining elements 150A and a plurality of outer
restraining elements 150B, wherein the inner restraining ele-
ments 150A are distributed in an area surrounded by the
conductive sealant 140, and the outer restraining elements
150B are distributed outside the area surrounded by the con-
ductive sealant 140. As shown in FIG. 3A and FIG. 3B, each
of the inner restraining elements 150A is an L-shaped inner
restraining element or an arc-shaped inner restraining ele-
ment. Bach of the outer restraining elements 150B is an
L-shaped outer restraining element or an arc-shaped outer
restraining element. It is noted that, when each of the inner
restraining elements 150A is an L-shaped inner restraining
element, the outer restraining elements 150B can be an arc-
shaped outer restraining element. Similarly, when each of the
inner restraining elements 150A is an arc-shaped inner
restraining element, the outer restraining elements 150B can
be an L-shaped outer restraining element. Fach of the above-
mentioned restraining elements 150 bends or deflects toward
the liquid crystal layer 130.

[0031] FIG. 4 is a schematic top view illustrating the con-
ductive sealant and the restraining elements according to
another embodiment of the application. With reference to
FIG. 4, each of the inner restraining elements 150A includes
a first deflection portion 150A1 and two first extending por-
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tions 150A2 connected to two ends of the first deflection
portion 150A1, each of the outer restraining elements 1508
includes a second deflection portion 150B1 and two second
extending portions 150B2 connected to two ends of the sec-
ond deflection portion 150B1. The conductive sealant 140
located between the first deflection portion 150A1 and the
second deflection portion 150B1 has a first width W1, the
conductive sealant 140 located between the first extending
portion 150A2 and the second extending portion 150B2 has a
second width W2. The second width W2 is greater than the
first width W1.

[0032] Since conductive sealant 140 and restraining ele-
ments 150 are used in the LCD panel 100 of the present
application, and the restraining elements 150 are disposed
around each corner C of the conductive sealant 140, the
conductive sealant 140 can be forced to fill into the openings
116a of the dielectric layer 116 during the bonding process of
the active device array substrate 110 and the opposite sub-
strate 120. Accordingly, the common lines 112 of the active
device array substrate 110 are electrically connected to the
common electrode 122 of the opposite substrate 120 more
reliably. In addition, since the conductive sealant 140 is
forced to fill into the openings 116a of the dielectric layer
116, the liquid crystal layer 130 does not overflow from the
opening 116« of the dielectric layer 116.

[0033] Although the invention has been disclosed by the
above embodiments, they are not intended to limit the inven-
tion. Those skilled in the art may make some modifications
and alterations without departing from the spirit and scope of
the invention. Therefore, the protection range of the invention
falls in the appended claims.

What is claimed is:

1. An liquid crystal display (LCD) panel, comprising:

an active device array substrate, including:

a plurality of common lines;

a plurality of transfer pads; and

a dielectric layer, wherein the transfer pads are electri-
cally connected to the common lines, and the dielec-
tric layer has a plurality of openings exposing the
transfer pads;

an opposite substrate having a common electrode;

a liquid crystal layer disposed between the active device
array substrate and the opposite substrate;

a conductive sealant, disposed between the active device
array substrate and the opposite substrate, the conduc-
tive sealant surrounding the liquid crystal layer, wherein
the openings are corresponding to corners of the con-
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ductive sealant, the conductive sealant fills the openings,
and the common electrode is electrically connected to
the transfer pads through the conductive sealant; and

a plurality of restraining elements, disposed between the

active device array substrate and the opposite substrate,
wherein the restraining elements are distributed around
the corners of the conductive sealant such that the con-
ductive sealant is forced to fill into the openings.

2. The LCD panel of claim 1, wherein a thickness of the
dielectric layer ranges from about 42000 angstroms to about
43000 angstroms.

3. The LCD panel of claim 1, wherein the restraining
elements is in contact with the dielectric layer and the oppo-
site substrate to support between the dielectric layer and the
opposite substrate.

4. The LCD panel of claim 1, wherein the restraining
elements are in contact with the corners of the conductive
sealant to limit a width of the corners of the conductive
sealant.

5. The LCD panel of claim 1, wherein each of the restrain-
ing elements is an L-shaped restraining element or an arc-
shaped restraining element.

6. The LCD panel of claim 1, wherein the restraining
elements comprise:

a plurality of inner restraining elements distributed in an

area surrounded by the conductive sealant; and

a plurality of outer restraining elements distributed outside

the area surrounded by the conductive sealant.

7. The LCD panel of claim 6, wherein each of the inner
restraining elements is an L-shaped inner restraining element
or an arc-shaped inner restraining element, and each of the
outer restraining elements is an L-shaped outer restraining
element or an arc-shaped outer restraining element.

8. The LCD panel of claim 6, wherein each of the inner
restraining elements includes a first deflection portion and
two first extending portions connected to two ends of the first
deflection portion, each of the outer restraining elements
includes a second deflection portion and two second extend-
ing portions connected to two ends of the second deflection
portion, the conductive sealant located between the first
deflection portion and the second deflection portion has a first
width, the conductive sealant located between the first
extending portion and the second extending portion has a
second width, and the second width is greater than the first
width.



TRAFROE) R &S RER
NIF(2E)E US20120327355A1 K (2E)R
HiES US13/218474 HiEA

RIFRB(RFR)AGE) REXBROBRLA
RF(EFR)AGE) R BBRHERLE
HARBEEANR)AE) KREXBROBRLF

[FRIRBAA CHENG CHIA YANG
LO SHIH HSUN
YUAN SHAN FU

RHEA CHENG, CHIA-YANG
LO, SHIH-HSUN
YUAN, SHAN-FU

IPCH =S G02F1/1339

CPCH %S G02F1/1341 GO2F1/1339 G02F2202/16
R 100122281 2011-06-24 TW

H A FF 3R US8593611

ShEREERE Espacenet  USPTO

BEGF)

120 124 130 122 150(1504) 116a

RH—TLCOER , SEAFRFBHEIER , HNER , REE , F8 |

2012-12-27

2011-08-26

patsnap

BHAMBRE T, BRBAEIERSELHRL , BBRANBE,
NEREERERKBRENTO. ¥AEREELHENR. REENSH
ZHAREEBRBAEINERNENERE. SEEHFIEERSR
B, FONNTSBEHTINGA, SERHFIERFA , HEALHS

W S B RE R BB, WA BTN TEREMS mv
ERAENERZE , #AAESaRNNNADI 6, £eSamy 0

FBIBEFEFF OH,



https://share-analytics.zhihuiya.com/view/e20cd5fe-7a78-4e4f-965a-6984aedf96d1
https://worldwide.espacenet.com/patent/search/family/045577653/publication/US2012327355A1?q=US2012327355A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120327355%22.PGNR.&OS=DN/20120327355&RS=DN/20120327355

