US 20150055041A1

12 Patent Application Publication o) Pub. No.: US 2015/0055041 A1

a9y United States

Jiang et al. (43) Pub. Date: Feb. 26, 2015
(54) DISPLAY PANEL AND ENCAPSULATION GO2F 1/1343 (2006.01)
METHOD THEREOF, AND LIQUID CRYSTAL GO2F 1/139 (2006.01)
DISPLAY DEVICE GO2F 1/1368 (2006.01)
(71)  Applicants: BOE TECHNOLOGY GROUP CO., GO2F 1/1335 (2006.01)
LTD., Beijing (CN); HEFEI BOE (52) US.CL
OPTOELECTRONICS . CPC oo GO2F 1/1339 (2013.01); GO2F 1/1368
TECHNOLOGY CO., LTD., Hefei, (2013.01); GO2F 1/133514 (2013.01); GO2F
Anhui (CN)

(72) Inventors: Qinghua Jiang, Beijing (CN); Feng
Qin, Beijing (CN); Xiaohe Li, Beijing
(CN); Yong Liu, Beijing (CN); Xianjie
Shao, Beijing (CN)

(21) Appl.No:  14/384,969

(22) PCT Filed: Dec. 10,2013

(86) PCT No.:

§371 (a)(1),
(2) Date:

PCT/CN2013/089004

Sep. 12,2014
(30) Foreign Application Priority Data

Jul. 30,2013 (CN) o 201310325110.0

Publication Classification

(51) Int.CL
GO2F 1/1339 (2006.01)
HOIL 27/12 (2006.01)

/13439 (2013.01); GO2F 1/1396 (2013.01);
HOIL 27/1214 (2013.01); HOIL 27/1259
(2013.01)

USPC o 349/42; 257/72; 438/65

(7) ABSTRACT

A display panel and an encapsulation method thereof, and a
liquid crystal display device are provided. The display panel
comprises an array substrate and a color filter substrate, the
array substrate and the color filter substrate are connected
together via a sealant component, the array substrate com-
prises a display region and a peripheral region surrounding
the display region, the sealant component comprises insulat-
ing sealant and conductive sealant and is disposed in the
peripheral region of the array substrate, a gate electrode driv-
ing GOA circuit is disposed in the peripheral region of the
array substrate, and the gate electrode driving GOA circuit
and the conductive sealant are not located on the same side of
the peripheral region of the display region.
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DISPLAY PANEL AND ENCAPSULATION
METHOD THEREOF, AND LIQUID CRYSTAL
DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to a
display panel and an encapsulation method thereof, and a
liquid crystal display device.

BACKGROUND

[0002] With constant development of thin film transistor
liquid crystal display (TFT-LCD), user’s requirements for a
narrow bezel of a display are getting higher and higher. To
further reduce a width of the display bezel, currently a Gate-
On-Array (GOA) circuit is generally fabricated on a TFT
substrate in the industry. In this way, a gate electrode driving
chip (IC) becomes not only unnecessary, but also a very
narrow bezel can be realized. The display bezel using a gate
electrode driving chip IC is generally 5 mm or more, and the
display bezel for the TFT substrate driven by the GOA circuit
is generally less than 3 mm.

[0003] Thestructure ofthe TFT display panel driven by the
GOA circuit may be shown in FIG. 1, in which a TFT sub-
strate 1 is provided on a bottommost layer, on which a signal
line driving chip IC is pressure welded, a color filter (CF)
substrate 2 is provided on a topmost layer, with a liquid
crystal layer interposed therebetween (not shown in FIG. 1).
A solid-line box AA indicates an effective display region; the
TFT substrate 1 and the CF substrate 2 are attached together
with a layer of sealant 11 interposed between them to prevent
leakage of the internal liquid crystal; there are two sets of
GOA circuits 12 within the region enclosed by the sealant 11,
and the two sets of GOA circuit 12 are symmetrically dis-
posed on both sides of the AA region, for progressive scan-
ning the gate lines in the display region; in order to further
reduce a bezel width of the display panel, as shown in FIG. 1,
adistance between the sealant 11 and an edge of the panel and
a distance between the sealant 11 and the GOA circuit 12 are
usually small.

[0004] For a display panel of active-matrix driving type,
there is provided a conductive ITO thin film on the surface of
CF substrate, which surface is close to the liquid crystal layer,
as acommon electrode; and the common electrode and a pixel
electrode on the surface of the TFT substrate constitute an
electric field structure, to drive the liquid crystal between the
two substrates to deflect. It should be specially noted that,
charges of the common electrode on the CF substrate are
usually derived from the charges on the TFT substrate that are
transferred via conductive particles within the sealant. How-
ever, there are some gate lines connected with data lines in the
GOA circuit structure, and the cross-sectional view thereof is
shown in FIG. 2, in which 21 indicates a gate line layer metal,
22 indicates a gate insulating layer, 23 indicates a semicon-
ductor layer, 24 indicates a data line layer metal, 25 indicates
a passivation layer, and 26 indicates a pixel electrode ITO
layer; and a via-hole H1 connects the pixel electrode ITO
layer 26 with the data line layer metal 24, a via-hole H2
connects the pixel electrode ITO layer 26 with the gate line
layer metal 21, so as to implement connection between the
gate line layer metal 21 and the data line layer metal 24.
Because there are provided some such via-holes within the
TN-type liquid crystal display panel GOA circuits, the sealant
which binds the TFT substrate and the CF substrate together
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must be isolated from the GOA circuits, otherwise the con-
ductive particles within the sealant will make all the ITO
layers in the GOA short-circuited via the common electrode
ITO on the CF substrate, as shown in FIG. 3. In the fabrication
process of a narrow-bezel display panel of TN type, since a
distance between the sealant and the GOA circuitis too small,
it is difficult to completely isolate the sealant from the GOA
circuit in the traditional design, making it difficult to avoid
electrode short-circuit, which affects display effect of the
display panel, and severely restricts narrow-bezel design for
the TN-type display panel.

SUMMARY

[0005] An embodiment of the present invention provides a
display panel, comprising an array substrate and a color filter
substrate, the array substrate and the color filter substrate are
connected together via a sealant component, the array sub-
strate comprises a display region and a peripheral region
surrounding the display region, the sealant component com-
prises insulating sealant and conductive sealant and is dis-
posed in the peripheral region of the array substrate, a gate
electrode driving GOA circuit is disposed in the peripheral
region of the array substrate, and the gate electrode driving
GOA circuit and the conductive sealant are not located on the
same side of the peripheral region of the display region.
[0006] In one example, the peripheral region comprises a
first encapsulation region adjacent to a first side of the display
region and a second encapsulation region adjacent to a second
side of the display region which is different from the first side,
the gate electrode driving GOA circuit is disposed within the
first encapsulation region, and the conductive sealant is dis-
posed in the second encapsulation region.

[0007] Inoneexample, the first side and the second side of
the display region are adjacent to each other.

[0008] In one example, the insulating sealant is formed in
the first encapsulation region and/or the second encapsulation
region.

[0009] In one example, the insulating sealant is formed

directly on a surface of the GOA circuit.

[0010] In one example, the insulating sealant is formed to
surround the display region, and the insulating sealing frame
is not in contact with the display region.

[0011] Inoneexample, in the second encapsulation region,
the conductive sealant is formed on a surface of the insulating
sealant; or, in the second encapsulation region, the conductive
sealant is formed outside the insulating sealant.

[0012] In one example, the array substrate comprises a
driving chip disposed in the second encapsulation region; and
the conductive sealant is formed between the display region
and the driving chip.

[0013] Another embodiment of the present invention pro-
vides a liquid crystal display device, comprising any of the
above-described display panels.

[0014] Still another embodiment of the present invention
provides an encapsulation method of a display panel, com-
prising: providing an array substrate and a color filter sub-
strate, the array substrate comprising a display region and a
peripheral region surrounding the display region, wherein a
gate electrode driving GOA circuit is disposed in a peripheral
region of the array substrate; and providing a sealant compo-
nent comprising conductive sealant and insulating sealant on
the array substrate or the color filter substrate for connecting
the array substrate and the color filter substrate, the sealant
component being disposed to correspond to the peripheral
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region of the array substrate, wherein the conductive sealant
electrically connects the array substrate and the color filter
substrate, and is not located on the same side of the display
region as the gate electrode driving GOA circuit.

[0015] In one example, providing a sealant component
comprising conductive sealant and insulating sealant on the
array substrate and/or the color filter substrate for connecting
the array substrate and the color filter substrate comprises:
directly forming the insulating sealant on a surface of the
GOA circuit region.

[0016] In one example, the insulating sealant is formed to
surround the display region, and the insulating sealant is not
in contact with the display region.

[0017] In one example, the peripheral region of the array
substrate comprises a first encapsulation region adjacent to a
first side of the display region and a second encapsulation
region adjacent to a second side of the display region which is
different from the first side, the gate electrode driving GOA
circuit being disposed within the first encapsulation region,
the conductive sealant being disposed in the second encapsu-
lation region, and wherein providing a sealant component
comprising conductive sealant and insulating sealant on the
array substrate and/or the color filter substrate for connecting
the array substrate and the color filter substrate comprises: in
the second encapsulation region of the array substrate, form-
ing the conductive sealant on a surface of the insulating seal-
ant; or in the second encapsulation region of the array sub-
strate, forming the conductive sealant outside the insulating
sealant.

[0018] In one example, the array substrate comprises a
driving chip disposed in the second encapsulation region; and
providing a sealant component comprising conductive seal-
ant and insulating sealant on the array substrate and/or the
color filter substrate for connecting the array substrate and the
color filter substrate comprises: forming the conductive seal-
ant between the display region and the driving chip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Inorder to more clearly illustrate the technical solu-
tion of the embodiments of the present invention, the draw-
ings to be used in description of the embodiments or the prior
art will be briefly described in the following; it is obvious that
the described drawings are only related to some embodiments
of the present invention and thus are not limitative of the
invention.

[0020] FIG.11isa structural schematic diagram of a display
panel in the prior art;

[0021] FIG. 2 is a cross-sectional structural schematic dia-
gram of an array substrate of a display panel in the prior art;
[0022] FIG. 3isaschematic diagram of an existing display
panel in a case of short circuit;

[0023] FIG.4isa structural schematic diagram of a display
panel according to an embodiment of the present invention;
[0024] FIG. 5 is a structural schematic diagram of an array
substrate without sealant being formed in a display panel of
FIG. 4;

[0025] FIG. 6 is a structural schematic diagram of an array
substrate in another display panel according to an embodi-
ment of the present invention; and

[0026] FIG. 7 is a structural schematic diagram of an array
substrate in still another display panel according to an
embodiment of the present invention

Feb. 26,2015

DETAILED DESCRIPTION

[0027] In order to make objects, technical details and
advantages of the embodiments of the present invention
apparent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in con-
nection with the drawings related to the embodiments of the
present invention. It is obvious that the described embodi-
ments are just a part but not all of the embodiments of the
present invention. Based on the described embodiments
herein, those skilled in the art can obtain other embodiment
(s), without any inventive work, which should be within the
scope of the present invention.

[0028] One technical issue to be solved by the embodi-
ments of the present invention is to provide a display panel
and an encapsulation method thereof, and a liquid crystal
display device, which can avoid short circuit between elec-
trodes, and implement a narrow bezel design of the display
panel.

[0029] The display panel according to an embodiment of
the present invention, as shown in FIG. 4, comprises: an array
substrate 41 and a color filter substrate 42, the array substrate
41 and the color filter substrate 42 being bond together viaa
sealant component 43; the array substrate 41 comprises a
display region 411 and a gate electrode driving GOA circuit
412 located outside the display region 411; furthermore, the
sealant component 43 comprises: insulating sealant 431
formed in a first encapsulation region A and/or a second
encapsulation region B, and conductive sealant 432 formed in
the second encapsulation region B for connecting the array
substrate 41 and the color filter substrate 42.

[0030] In one example, as shown in FIG. 5, the array sub-
strate 41 comprises the display region 411 and a peripheral
region outside the display region 411. The peripheral region
comprises the first encapsulation region A where the GOA
circuit 412 is disposed and the second encapsulation region B
where the GOA circuit 412 is not disposed.

[0031] Anembodiment of the present invention provides a
display panel, the display panel comprising an array substrate
and a color filter substrate, the array substrate and the color
filter substrate are bond together with sealant; the array sub-
strate comprises a display region and a gate electrode driving
GOA circuit located outside the display region. In the encap-
sulation process of the display panel, the insulating sealant is
respectively formed in the first encapsulation region and/or
the second encapsulation region outside the display region
where the GOA circuit is disposed, and the conductive sealant
is formed in the second encapsulation region outside the
display region where the GOA circuit is not disposed. In this
way, the electrode on the color filter substrate can be powered
through the conductive sealant, the conductive sealant and the
GOA circuit being disposed in different regions, which can
thereby effectively avoid electrode short-circuit, and signifi-
cantly improve the display effect of the display panel.
[0032] Itshouldbe noted that the display panel according to
the embodiment of the present invention may comprise a
variety of display panels whose crystal molecules are driven
by the vertical electric field, comprising a TN-type display
panel. In the embodiment of the present invention, the TN-
type display panel is taken as an example for description; a
TN-type display panel typically comprises an array substrate
and a color filter substrate disposed opposite to each other,
with a liquid crystal layer filled between the array substrate
and the color filter substrate; in order to drive theliquid crystal
molecules to deflect, the surface on one side of the array
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substrate adjacent to the liquid crystal layer is provided with
apixel electrode ITO, the surface on one side of the color filter
substrate adjacent to the liquid crystal layer is provided with
acommon electrode ITO, and the common electrode ITO and
the pixel electrode ITO generate an electric field structure,
driving the liquid crystal molecules between the electric field
to deflect. The common electrode ITO on the color filter
substrate is electrically connected with a circuit on the array
substrate through the conductive sealant.

[0033] Further, in the display panel shown in FIG. 4, the
insulating sealant 431 may be formed on the surface of the
GOA circuit 412 region.

[0034] In one example, a width of the insulating sealant is
between 0.6-1.0 mm, which is less than the width of the GOA
circuit region. Compared to the case where the insulating
sealant is arranged in parallel with the GOA circuit with an
interval of 0.2-0.4 mm in the first encapsulation region A, in
this example, the insulating sealant 431 is formed directly on
the surface of the GOA circuit 412, which not only requires no
additionally reserved sealant coating region outside the GOA
circuit region, but also can omit the above-described interval
of 0.2-0.4 mm, so that a frame width on one side can be
reduced by 0.8-1.4 mm, thus a narrow bezel for a variety of
display panels, comprising the TN-type display panel, can be
effectively implemented.

[0035] In oneexample, the insulating sealant 431 may fur-
ther be continuously formed in the peripheral region sur-
rounding the display region 411, and the insulating sealant
431isnot in contact with the display region. As shownin FIG.
4, the insulating sealant 431 may be of a rectangle (box)
regions equally spaced around the display region 411. Such a
sealant coating mode can be fabricated with existing devices,
which thereby can reduce difficulty in producing such a dis-
play panel to some extent.

[0036] Itshould be noted that the display panel according to
an embodiment of the present invention may be provided with
at least one set of the GOA circuit to implement scanning
drive of a pixel circuit. For example, in one example, the
display panel may comprise only one set of GOA circuit
disposed on the left-side or the right-side of a display region,
so as to minimize the frame design of the display panel while
implementing scanning drive of the pixel circuit; or in another
example, the display panel may comprise two sets of GOA
circuits respectively disposed on the left-side and the right-
side of the display region, the GOA circuit on the left-side
may be used for scanning gate lines in odd-numbered rows,
and the GOA circuit on the right-side may be used for scan-
ning gate lines in even-numbered rows, which thereby avoids
excessive density for two adjacent lines of the GOA circuit,
and thus effectively improves the quality of the display panel.
In the present embodiment, as shown in FIG. 4 to FIG. 7, the
description is made with two sets of GOA circuit being asym-
metrically disposed on the left-side and the right-side of the
display region as an example.

[0037] Further, as shown in FIG. 4, when the insulating
sealant 431 is continuously formed around the display region
411, the insulating sealant 431 will be formed in the second
encapsulation region B. In this case, in the second encapsu-
lation region B, the conductive sealant 432 may be formed on
the surface of the insulating sealant 431. With such a structure
design of the conductive sealant 432, since no new sealant
coating region is added for applying the conductive sealant
432, the frame width of the display panel can be further
reduced. But the deficiency may be that, by directly forming
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the conductive sealant 432 with conductive particles on the
insulating sealant 431 without conductive particles, defects
such as poor connectivity may occur, thus affecting power
supply for the ITO electrode on the color filter substrate.
[0038] In oneexample, in order to avoid occurrence of the
above-mentioned defects, the insulating sealant 431 located
underneath the conductive sealant 432 in the second encap-
sulation region B may be provided with a via-hole, or addi-
tionally provided with a connection circuit, so that the con-
ductive sealant 432 is connected with the control circuit on
the array substrate via the via-hole or the additionally pro-
vided connection circuit.

[0039] Inorderto avoid occurrence of defects such as poor
connectivity by directly forming the conductive sealant 432
with conductive particles on the insulating sealant 431 with-
out conductive particles, the display panel according to an
embodiment of the present invention can be provided as
shown in FIG. 6; in the second encapsulation region B, the
conductive sealant 432 can be formed outside the insulating
sealant 431.

[0040] For example, as shown in FIG. 5, when the box-
shaped insulating sealant 431 without conductive particles
has been formed on the display panel, the conductive sealant
432 with conductive particles may be formed on both the
upside and downside of the display panel, on which sides the
GOA circuits are not disposed, the conductive sealant 432
may be adjacently formed outside the insulating sealant 431,
or the conductive sealant 432 may be disposed with a certain
interval from the insulating sealant 431. In such a display
panel, the position of the insulating sealant 431 and the posi-
tion of the conductive sealant 432 do not overlap, which
thereby can not only supply power to the ITO electrode on the
color filter substrate through the conductive particles, but also
can avoid short-circuit in the GOA circuit on both sides.
[0041] In one example, as shown in FIG. 7, the array sub-
strate 41 further comprises a driving chip 60 disposed in the
second encapsulation region B. The conductive sealant 432
can be formed between the display region 411 and the driving
chip 60.

[0042] Forexample, in the display panel shown in F1G. 7, a
signal line driving chip 60 is pressure welded within the
peripheral region beneath the display region 411, in which
region the GOA circuit 412 is not disposed, and the driving
chip 60 is mainly used for controlling signal input of the gate
line or the data line. In one example, on the array substrate of
the display panel, the peripheral region adjacent to one side of
the driving chip 60 is provided with multiple designs such as
sector wiring, so as to occupy a larger width, while the oppo-
site side is typically limited in the region area in order to meet
the requirements of a narrow bezel. In this case, the conduc-
tive sealant 432 with conductive particles may be formed only
on one side of the driving chip 60, the conductive sealant 432
may be located in a region between the display region411 and
the driving chip 60, and the remaining three sides are not
provided with conductive sealant with conductive particles.
Electrical connection of the ITO electrode on the color filter
substrate is implemented in such a way that can not only
supply power to the ITO electrode on the color filter substrate,
but also avoid short-circuit on both sides of the GOA circuit,
so as to further improve the quality of the display panel.
[0043] A liquid crystal display device, according to an
embodiment of the present invention, comprises any one of
the above-described display panels. The liquid crystal display
device may be a liquid crystal display, a liquid crystal display
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Television, a digital photo-frame, a mobile phone or a tablet
personal computer, and any other product or component with
a display function.

[0044] It should be noted that the display panel, for
example, may comprise a variety of display panels, crystal
molecules of which are driven by a vertical electric field,
comprising a TN-type display panel. In an embodiment of the
present invention, the TN-type display panel is taken as an
example for description; the TN-type display panel typically
comprises an array substrate and a color filter substrate dis-
posed opposite to each other, with a liquid crystal layer filled
between the array substrate and the color filter substrate; in
order to drive the liquid crystal molecules to deflect, the
surface on one side of the array substrate adjacent to the liquid
crystal layer is provided with a pixel electrode ITO, the sur-
face on one side of the color filter substrate adjacent to the
liquid crystal layer is provided with a common electrode ITO,
and the ITO common electrode and the pixel electrode ITO
generate an electric field structure, driving the liquid crystal
molecules between the electric field to deflect. Therein, the
common electrode ITO on the color filter substrate is electri-
cally connected with a circuit on the array substrate through
the conductive sealant.

[0045] The structure of the display panel has been
described in detail in the above-described embodiments,
which will not be repeated here.

[0046] The liquid display device, according to the embodi-
ment of the present invention, comprises a display panel, the
display panel comprising an array substrate and a color filter
substrate, the array substrate and the color filter substrate are
bond with sealant, wherein, the array substrate comprises a
display region and a gate electrode driving GOA circuit
located outside the display region. In the encapsulation pro-
cess of the display panel, insulating sealant is formed respec-
tively in a first encapsulation region A and/or a second encap-
sulation region B where the GOA circuit is disposed, and
conductive sealant is formed in a second encapsulation region
B where the GOA circuit is not disposed. In this way, the
electrode on the color filter substrate can be powered through
the conductive sealant, and the conductive sealant and the
GOA circuit are disposed in different regions, which can
thereby effectively avoids electrode short circuit, and signifi-
cantly improve display effect of the display panel.

[0047] Anembodiment of the present invention provides an
encapsulation method of a display panel, applicable to any
one of the above-described display panel, the method com-
prising:

[0048] S101: providing an array substrate and a color filter
substrate, the array substrate comprising a display region and
a gate electrode driving GOA circuit outside the display
region.

[0049] S102: forming insulating sealant in a first encapsu-
lation region and/or a second encapsulation region of the
array substrate, the first encapsulation region comprising a
region on at least one side outside the display region where a
GOA circuit is disposed.

[0050] S103: forming conductive sealant for connecting
the array substrate and the color filter substrate in the second
encapsulation region of the array substrate, the second encap-
sulation region comprising a region outside the display region
where the GOA circuit is not disposed.

[0051] S104: binding the color filter substrate and the array
substrate by using the conductive sealant and the insulating
sealant.
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[0052] 1In the encapsulation method of the display panel
according to an embodiment of the present invention, during
the encapsulation process of the display panel, the insulating
sealant is formed respectively via the first encapsulation
region and/or the second encapsulation region outside the
display region where the GOA circuit is disposed, and the
conductive sealant is formed in the second encapsulation
region outside the display region where the GOA circuitisnot
disposed. In this way, the electrode on the color filter substrate
can be powered through the conductive sealant, and the con-
ductive sealant and the GOA circuit are disposed in different
regions, which can thereby effectively avoid electrode short
circuit, and significantly improve display effect of the display
panel.

[0053] It should be noted that the display panel, for
example, may comprise a variety of display panels, crystal
molecules of which are driven by a vertical electric field,
comprising a TN-type display panel. In an embodiment ofthe
present invention, the TN-type display panel is taken as an
example for description; the TN-type display panel typically
comprises an array substrate and a color filter substrate dis-
posed opposite to each other, with a liquid crystal layer filled
between the array substrate and the color filter substrate; in
order to drive the liquid crystal molecules to deflect, the
surface on one side of the array substrate adjacent to the liquid
crystal layer is provided with a pixel electrode ITO, the sur-
face on one side of the color filter substrate adjacent to the
liquid crystal layer is provided with a common electrode ITQO,
the common electrode ITO and the pixel electrode ITO gen-
erate an electric field structure, driving the liquid crystal
molecules between the electric field to deflect. Therein, the
commor electrode ITO on the color filter substrate is electri-
cally connected with a circuit on the array substrate through
the conductive sealant.

[0054] Further, the forming insulating sealant in a first
encapsulation region and/or a second encapsulation region on
the array substrate may specifically comprise: forming the
insulating sealant on the surface of the GOA circuit.

[0055] In one example, a width of the insulating sealant is
between 0.6-1.0 mm, which width is less than the width of the
GOA circuit region. Compared to the case where the insulat-
ing sealant is arranged in parallel with the GOA circuit with
an interval of 0.2-0.4 mm in the first encapsulation region A,
in this example, the insulating sealant 431 is formed directly
onthe surface ofthe GOA circuit 412, which notonly requires
no additionally reserved sealant coating region outside the
GOA circuit region, but also can omit the above-described
interval of 0.2-0.4 mm, so that a frame width on one side can
be reduced by 0.8-1.4 mm, so as to effectively implement the
narrow bezel of a variety of display panels, comprising the
TN-type display panel.

[0056] In one example, the insulating sealant 431 may fur-
ther be continuously formed in the peripheral region sur-
rounding the display region, and the insulating sealant is not
in contact with the display region. Such a sealant coating
mode can be realized with existing devices, which can
thereby reduce difficulty in producing such a display panel to
some extent.

[0057] Itshould benoted that at least one set of GOA circuit
may be disposed in the peripheral region of the array substrate
in the display panel to implement scanning drive of a pixel
circuit. For example, the display panel may comprise one set
of GOA circuit disposed on the left-side or the right-side of
the display region, so as to minimize frame design of the
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display panel while implementing scanning drive of the pixel
circuit; or the display panel may comprise two sets of GOA
circuits respectively disposed on the left-side and the right-
side of the display region, the GOA circuit on the left-side
may be used for scanning gate lines in odd-numbered rows,
and the GOA circuit on the right-side may be used for scan-
ning gate lines in even-numbered rows, which thereby avoids
excessive density for two adjacent lines of the GOA circuit,
and thus effectively improves quality of the display panel. In
the embodiment of the present invention, description is made
with two sets of GOA circuits being asymmetrically disposed
on the left-side and the right-side of the display region as an
example.

[0058] Further, forming conductive sealant for connecting
the array substrate and the color filter substrate in the second
encapsulation region of the array substrate may comprise:
forming the conductive sealant on the surface of the insulat-
ing sealant, in the second encapsulation region of the array
substrate.

[0059] With such a structure design of the conductive seal-
ant, since no new sealant coating region is added, the frame
width of the display panel can be further reduced. But the
deficiency may be that, by directly forming the conductive
sealant with conductive particles on the insulating sealant
without conductive particles, defects such as poor connectiv-
ity may occur, so as to affect power supply of the ITO elec-
trode on the color filter substrate. In order to avoid occurrence
of such defects, the insulating sealant in the second encapsu-
lation region may be provided with a via-hole, or additionally
provided with a connection circuit, so that the conductive
sealant is connected with the control circuit on the array
substrate via the via-hole or the additionally provided con-
nection circuit.

[0060] In one example, the conductive sealant may also be
formed outside the insulating sealant in the second encapsu-
lation region of the array substrate. In such a display panel, a
position of the insulating sealant and a position of the con-
ductive sealant do not overlap, which thereby can not only
supply power to the ITO electrode on the color filter substrate
through conductive particles, but also can avoid short-circuit
in the GOA circuit on both sides.

[0061] In one example, the array substrate may further
comprise a driving chip disposed in the second encapsulation
region; in such case, forming conductive sealant for connect-
ing the array substrate and the color filter substrate in the
second encapsulation region of the array substrate may com-
prise: only forming the conductive sealant between the dis-
play region and the driving chip. In this way, not only the ITO
electrode on the color filter substrate can be powered through
conductive particles, but also short-circuit on both sides of the
GOA circuit can be avoided. and meanwhile, the increase in
frame dimension of the display panel can be minimized, so as
to further improve quality of the display panel.

[0062] Although the present invention has been described
in detail with general explanation and specific embodiments
above, it is obvious to those skilled in the art to make some
modifications or improvements thereto on the basis of the
present invention. Therefore, these modifications or improve-
ments without departing from the spirit of the present inven-
tion all belong to the protection scope claimed by the present
invention.

1. A display panel comprising an array substrate and a color
filter substrate, the array substrate and the color filter sub-
strate being connected together via a sealant component, the
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array substrate comprising a display region and a peripheral
region surrounding the display region, the sealant component
comprising insulating sealant and conductive sealant and
being disposed in the peripheral region of the array substrate,
a gate electrode driving GOA circuit being disposed in the
peripheral region of the array substrate, and the gate electrode
driving GOA circuit and the conductive sealant being not
located on the same side of the peripheral region of the dis-
play region.

2. The display panel according to claim 1, wherein the
peripheral region comprises a first encapsulation region adja-
cent to a first side of the display region and a second encap-
sulation region adjacent to a second side of the display region
which is different from the first side, the gate electrode driv-
ing GOA circuit is disposed within the first encapsulation
region, and the conductive sealant is disposed in the second
encapsulation region.

3. The display panel according to claim 2, wherein the first
side and the second side of the display region are adjacent to
each other.

4. The display panel according to claim 2, wherein the
insulating sealant is formed in the first encapsulation region
and/or the second encapsulation region.

5. The display panel according to claim 1, wherein the
insulating sealant is formed directly on a surface of the GOA
circuit.

6. The display panel according to claim 1, wherein the
insulating sealant is formed to surround the display region,
and the insulating sealant is not in contact with the display
region.

7. The display panel according to claim 2, wherein, in the
second encapsulation region, the conductive sealant is
formed on a surface of the insulating sealant; or,

in the second encapsulation region, the conductive sealant

1s formed outside the insulating sealant.

8. The display panel according to claim 2, wherein the
array substrate comprises a driving chip disposed in the sec-
ond encapsulation region; and the conductive sealant is
formed between the display region and the driving chip.

9. A liquid crystal display device comprising the display
panel according to claim 1.

10. An encapsulation method of a display panel, compris-
ing:

providing an array substrate and a color filter substrate, the

array substrate comprising a display region and a periph-
eral region surrounding the display region, wherein a
gate electrode driving GOA circuit is disposed in a
peripheral region of the array substrate; and

providing a sealant component comprising conductive

sealant and insulating sealant on the array substrate or
the color filter substrate for connecting the array sub-
strate and the color filter substrate, the sealant compo-
nent being disposed to correspond to the peripheral
region of the array substrate, wherein the conductive
sealant electrically connects the array substrate and the
color filter substrate, and is not located on the same side
of the display region as the gate electrode driving GOA
circuit.

11. The encapsulation method of the display panel accord-
ing to claim 10, wherein providing a sealant component com-
prising conductive sealant and insulating sealant on the array
substrate and/or the color filter substrate for connecting the
array substrate and the color filter substrate comprises:
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directly forming the insulating sealant on a surface of the
GOA circuit region.

12. The encapsulation method of the display panel accord-
ing to claim 10, wherein the insulating sealant is formed to
surround the display region, and the insulating sealant is not
in contact with the display region.

13. The encapsulation method of the display panel accord-
ing to claim 10, wherein the peripheral region of the array
substrate comprises a first encapsulation region adjacent to a
first side of the display region and a second encapsulation
region adjacent to a second side of the display region which is
different from the first side, the gate electrode driving GOA
circuit is disposed within the first encapsulation region, the
conductive sealant is disposed in the second encapsulation
region, and wherein providing a sealant component compris-
ing conductive sealant and insulating sealant on the array
substrate and/or the color filter substrate for connecting the
array substrate and the color filter substrate comprises:

in the second encapsulation region of the array substrate,

forming the conductive sealant on a surface of the insu-
lating sealant; or,

in the second encapsulation region of the array substrate,

forming the conductive sealant outside the insulating
sealant.

14. The encapsulation method of the display panel accord-
ing to claim 10, wherein the array substrate comprises a
driving chip disposed in the second encapsulation region; and
providing a sealant component comprising conductive seal-
ant and insulating sealant on the array substrate and/or the
color filter substrate for connecting the array substrate and the
color filter substrate comprises:

forming the conductive sealant between the display region

and the driving chip.

15. The display panel according to claim 3, wherein the
insulating sealant is formed in the first encapsulation region
and/or the second encapsulation region.

16. The display panel according to claim 2, wherein the
insulating sealant is formed directly on a surface of the GOA
circuit,
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17. The display panel according to claim 2, wherein the
insulating sealant is formed to surround the display region,
and the insulating sealant is not in contact with the display
region.

18. The encapsulation method of the display panel accord-
ing to claim 11, wherein the insulating sealant is formed to
surround the display region, and the insulating sealant is not
in contact with the display region.

19. The encapsulation method of the display panel accord-
ing to claim 11, wherein the peripheral region of the array
substrate comprises a first encapsulation region adjacent to a
first side of the display region and a second encapsulation
region adjacent to a second side of the display region which is
different from the first side, the gate electrode driving GOA
circuit is disposed within the first encapsulation region, the
conductive sealant is disposed in the second encapsulation
region, and wherein providing a sealant component compris-
ing conductive sealant and insulating sealant on the array
substrate and/or the color filter substrate for connecting the
array substrate and the color filter substrate comprises:

in the second encapsulation region of the array substrate,
forming the conductive sealant on a surface of the insu-
lating sealant; or,

in the second encapsulation region of the array substrate,
forming the conductive sealant outside the insulating
sealant.

20. The encapsulation method of the display panel accord-
ing to claim 11, wherein the array substrate comprises a
driving chip disposed in the second encapsulation region; and
providing a sealant component comprising conductive seal-
ant and insulating sealant on the array substrate and/or the
color filter substrate for connecting the array substrate and the
color filter substrate comprises:

forming the conductive sealant between the display region
and the driving chip.
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