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(57) ABSTRACT

The present invention relates to an array substrate and a
manufacturing method thereof, and also a liquid crystal dis-
play panel. The array substrate coniprises a glass substrate; a
patterned gate metal layer formed on the glass substrate; a
gate insulating layer formed on the gate metal layer; a pat-
terned organic insulating layer formed on the gate insulating
layer, wherein the organic insulating layer being provided
with an open pore in the area corresponding to a transistor
gate in the gate metal layer; a patterned active layer formed on
the organic insulating layer, wherein a part of the active layer
being deposited at the periphery and interior of the open pore
in the organic insulating layer; and a patterned source-drain
metal layer formed on the active layer.
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ARRAY SUBSTRATE AND MANUFACTURING
METHOD THEREOF, AND LIQUID CRYSTAL
DISPLAY PANEL

FIELD OF THE INVENTION

[0001] The present disclosure relates to an image display
technology, in particular to an array substrate and a manufac-
turing method thereof, and aliquid crystal display panel using
the same.

BACKGROUND OF THE INVENTION

[0002] A display device using a liquid crystal display panel
as its core component is already widely applied in the daily
life and work. The operation performance of the liquid crystal
display panel has significant influence on the imaging effects
of the display device, such as viewable angle, brightness,
color and the like.

[0003] A liquid crystal display panel generally consists of
an array substrate, a color filter substrate and a liquid crystal
layer. In the case, the array substrate consists of a plurality of
transistors arranged in the form of array and pixels each of
which corresponds to a transistor. A transistor is a logic
switching element for enabling a pixel to work. For the tran-
sistor, a scan signal from a scan driving circuit is received
through a scan line, while a data signal from a data driving
circuit is received through a data line, and under the action of
the scan signal, the transistor transmits the data signal to its
corresponding pixel. Liquid crystal molecules of the pixel
correspondingly deflect under the action of the data signal, so
that a certain quantity of light is transmitted. At the mean-
while, the light intensity thereof is father adjusted by a periph-
eral gray-scale adjusting circuit, and thus image display is
achieved. It could thus be seen that, the liquid crystal display
panel is a type of passive display component, and the power
consumption thereof may be roughly classified into the fol-
lowing three forms, i.e., backlight power consumption, driv-
ing circuit board power consumption and panel power con-
sumption. In this case, the backlight power consumption
mainly depends on the brightness and luminous efficiency of
LEDs; the driving circuit board power consumption mainly
depends on signal frequency, driving current and wire loss;
and the panel power consumption is mainly a type of logic
power consumption, namely energy consumption required
for driving logic switching elements on the array substrate.
Among these, the design of the panel would directly affect the
level of the panel power consumption.

[0004] With development of the display technology, the
size of a liquid crystal display panel is continuously
increased, and elements and wires in the panel is multiplied in
term of quantity. Thus, how to reduce the panel power con-
sumption becomes a problem against development of the
liquid crystal display technology. Particularly, how to reduce
the power loss of the panel due to coupled capacitive reac-
tance between metal lines is a technical problem to be
urgently solved.

SUMMARY OF THE INVENTION

[0005] To solve the above-mentioned problems, the present
disclosure provides a new array substrate with relatively low
power consumption and a manufacturing method thereof, and
also a corresponding liquid crystal display panel using the
samie.

Aug. 11, 2016

[0006] The array substrate comprises:
[0007] a glass substrate;
[0008] a patterned gate metal layer formed on the glass
substrate;
[0009] a gate insulating layer formed on the gate metal
layer;
[0010] apatterned organic insulating layer formed onthe

gate insulating layer, wherein the organic insulating
layer is provided with an open pore in the area thereof
corresponding to a transistor gate laying in the gate
metal layer;

[0011] a patterned active layer formed on the organic
insulating layer, wherein a part of the active layer is
deposited at the periphery and interior of the open pore
in the organic insulating layer; and

[0012] a patterned source-drain metal layer formed on
the active layer.

[0013] Preferably, in the above-mentioned array substrate,
the open pore of the organic insulating layer is a through hole
for exposing the area of the gate insulating layer which cor-
responds to the transistor gate laying in the gate metal layer.
[0014] According to an embodiment of the present disclo-
sure, the thickness of the above-mentioned organic insulating
layer may be 10,000 A~30,000 A.

[0015] According to an embodiment of the present disclo-
sure, the above-mentioned organic insulating layer may be
made of polyacrylic acid.

[0016] According to an embodiment of the present disclo-
sure, the above-mentioned array substrate may further
include:

[0017] a patterned passivation protective layer formed
on the source-drain metal layer; and

[0018] a patterned pixel electrode layer formed on the
passivation protective layer.

[0019] Inaddition, the present disclosure further provides a
liquid crystal display panel including the above-mentioned
array substrate.

[0020] Inaddition, the present disclosure further provides a
method for manufacturing the above-mentioned array sub-
strate, comprising the steps of:

[0021] providing a glass substrate;

[0022] forming a patterned gate metal layer on the glass
substrate;

[0023] forming a gate insulating layer on the gate metal
layer;

[0024] forming a patterned organic insulating layer on

the gate insulating layer, and providing an open pore at
the area in the organic insulating layer which corre-
sponds to a transistor gate laying in the gate metal layer;
[0025] forming a patterned active layer on the organic
insulating layer, wherein a part of the active layer is
deposited at the periphery and interior of the open pore
in the organic insulating layer; and
[0026] forming a patterned source-drain metal layer on
the active layer.
[0027] Preferably, the above-mentioned open pore of the
organic insulating layer may be configured as a through hole
for exposing the area in the gate insulating layer which cor-
responds to the transistor gate laying in the gate metal layer.
[0028] According to an embodiment of the present disclo-
sure, the above-mentioned manufacturing method may fur-
ther include the steps of:
[0029] forming a patterned passivation protective layer
on the source-drain metal layer; and
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[0030] forming a patterned pixel electrode layer on the
passivation protective layer.

[0031] Preferably, in the above-mentioned manufacturing
method, the thickness of the organic insulating layer may be
set to be 10,000 A~30,000 A.
[0032] Compared with the prior art, the present disclosure
has the advantages that during manufacturing of the array
substrate of the liquid crystal display panel, the organic insu-
lating layer (a photoresist with high transmittance and low
dielectric constant) is arranged on the gate metal layer to
increase a distance between the gate metal layer and the
source-drain metal layer, so as to reduce the coupling capaci-
tive reactance at the intersections of metal lines and between
the metal lines, thus reducing a load . related to the whole
array substrate, decreacing the logic power consumption of
the panel and prolonging its service life. Moreover, because
the organic insulating layer is relatively thick and planar,
electrostatic phenomenon may be effectively prevented and
climbing disconnection of the metal lines is avoided, so that
the production yield of the display panel is improved while
the production cost is reduced. The technical solution pro-
posed by the present disclosure is applicable to various types
of liquid crystal display panels, such as PSVA.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings are provided for fur-
ther understanding of the present disclosure, and constitute a
part of the description for explaining the present disclosure
together with the embodiments without limiting the present
disclosure. In the accompanying drawings:

[0034] FIG. 1 is a structural sectional view of an array
substrate according to one embodiment of the present disclo-
sure;

[0035] FIG. 2 is a sectional view of a gate metal layer
deposited during manufacturing of the array substrate of FIG.
1 according to a manufacturing method of the present disclo-
sure;

[0036] FIG. 3 is a sectional view of a gate insulating layer
deposited during manufacturing of the array substrate of FIG.
1 according to the manufacturing method of the present dis-
closure;

[0037] FIG. 4 is a sectional view of an organic insulating
layer deposited during manufacturing ofthe array substrate of
FIG. 1 according to the manufacturing method of the present
disclosure;

[0038] FIG. 5 is a sectional view of an active layer and a
source-drain metal layer deposited during manufacturing of
the array substrate of FIG. 1 according to the manufacturing
method of the present disclosure; and

[0039] FIG. 6is a sectional view of a passivation protective
layer deposited during manufacturing ofthe array substrate of
FIG. 1 according to the manufacturing method of the present
disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0040] In order to present the objectives, technical solu-
tions and advantages of the present disclosure more appar-
ently, the present disclosure will be further illustrated in detail
below in combination with specific embodiments and accom-
panying drawings.

[0041] FIG.1is a schematic diagram of an array substrate
manufactured according to a manufacturing method pro-
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posed by the present disclosure. The array substrate may be a
PSVA type array substrate with low power consumption,
which includes:

[0042]

[0043] a patterned gate metal layer 120 formed on the
glass substrate 110;

[0044] a gate insulating layer 130 formed on the gate
metal layer 120;

[0045] a patterned organic insulating layer 140 formed
on the gate insulating layer 130, wherein the organic
insulating layer 140 is provided with an open pore 141 at
the area corresponding to a transistor gate 121 laying in
the gate metal layer 120, to expose the area of the gate
insulating layer 130 that corresponds to the the transistor
gate 121 laying in the gate metal layer 120;

[0046] apatterned active layer 150 formed on the organic
insulating layer 140, wherein a part of the active layer
150 is deposited on the periphery and interior of the open
pores 141 of the organic insulating layer 140;

[0047] a patterned source-drain metal layer 160 formed
on the active layer 150;

[0048] a patterned passivation protective layer 170
formed on the source-drain metal layer 160;

[0049] a patterned pixel electrode layer 180 formed on
the passivation protective layer 170.

[0050] FIG. 1to FIG. 6 are specific process flows for manu-
facturing the above-mentioned PSVA type array substrate,
and the following steps are included.

[0051]

[0052] 2) A layer of metal, such as molybdenum, chro-
mium, copper or other metal materials, is deposited on
the glass substrate 110 by means of sputter coating (also
referred to as sputtering). The thickness of this metal
layer may be 2,000 A~5,000 A. Then, the metal layer is
patterned through lithography processes, such as expo-
sure, developing, etching and stripping, by means of a
mask so as to form a gate metal layer 120 including a
plurality of transistor gates 121 and a plurality of gate
metal lines 122 (see F1G. 2).

[0053] 3) A layer of insulating material, such as silicon
nitride, is deposited on the gate metal layer 120 by
means of plasma-enhanced chemical vapor deposition
(PECVD), which layer is used as a gate insulating layer
130 for protecting the gate metal layer 120 (see FIG. 3).
The thickness of the gate insulating layer 130 may be
2,000 A~5,000 A.

[0054] 4) A layer of organic insulating material, such as
polyacrylic acid, with high transmittance and low
dielectric constant is coated on the gate insulating layer
130. The thickness of the coated layer is preferably
10,000 A~30,000 A for increasing a distance between
the gate metal layer 120 and a source-drain metal layer
160, so as to reduce the coupling capacitive reactance
between metal lines, such as between the gate metal line
and the drain metal line or between the gate metal line
and the source metal line. Then, the coated layer is
patterned through processes, such as exposure and
developing, to form an organic insulating layer 140. An
open pore 141 is formed in the area of the organic insu-
lating layer 140 which corresponds to a transistor gate
121 of the gate metal layer 120. The open pore 141 is
generally a through hole and used to expose the area of

a glass substrate 110;

1) A glass substrate 110 is provided.
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the gate insulating layer 130 which corresponds to the
transistor gate 121 of the gate metal layer 120 (see FIG.
4).

[0055] 5) By means of PECVD, hydrogenated amor-
phous silicon a-Si:H and metal materials used for pre-
paring a drain metal line and a source metal line are
deposited on the organic insulating layer 140 respec-
tively, and the thickness of the coated layers may be,
repecitvely, 1,000 A~6,000 A. Then, the coated layers
are patterned, by means of a gray-scale mask, through
patterning processes, such as exposure, developing, pri-
mary S/D wet etching, primary a-Si dry etching and
channel photoresist ashing, and then secondary channel
S/D wet etching, channel N+ dry etching and stripping,
so as to form an active layer 150 including a plurality of
transistor channels and a source-drain metal layer 160
including a plurality of drain and source metal lines. In
this case, the source-drain metal layer 160 is deposited
on the active layer 150, while a part of the active layer
150 is deposited at the periphery of the open pores 141 in
the organic insulating layer 140, and another part ther-
erof 1s deposited at the interior of the open pores 141,
namely directly on the gate insulating layer 130 (see
FIG. 5). By this way, a distance between a transistor
channel 151 of theactive layer 150 and its corresponding
gate 121 in the gate metal layer 120 is shorten, which
ensures that a transistor therein can be driven to work in
a normal manner.

[0056] 6) A layer of insulating material, such as silicon
nitride SiNx, is deposited on the source-drain metal
layer 160 by means of PECVD, and it is used as a
passivation protective layer 170 to protect the source-
drain metal layer 160. The thickness of the passivation
protective layer 170 may be 1,000 A~6,000 A. Then, the
passivation protective layer 170 is patterned, using a
mask, through lithography processes of exposure, devel-
oping, etching, strippng and the like, so that a through
pore 171 is formed in the passivation protective layer
170 to expose a portion of the drain metal line and/or the
source metal line laying in the source-drain metal layer
160 (see FIG. 6).

[0057] 7) A layer of transparent conductive material,
such as ITO or 170, is deposited on the passivation
protective layer 170 by sputtering, and the thickness
thereof may be 100 A~1,000 A. Then, the transparert
conductive material layer is patterned through lithogra-
phy processes of exposure, developing, etching, strip-
ping and the like by means of a mask, so as to form a
patterned pixel electrode layer 180. A part of the pixel
electrode layer 180 is deposited at periphery of the open
pore 171 laying in the passivation protective layer 170,
and another part is deposited at interior of the open pore
171, namely directly on the drain metal line and/or
source metal line in the source-drain metal layer 160
(see FIG. 1).

[0058] Through the above-mentioned method, the organic
insulating layer (a photoresist with high transmittance and
low dielectric constant) is arranged on the gate metal layer of
the array substrate to increase the distance between the gate
metal layer and the source-drain metal layer, so as to reduce
the coupling capacitive reactance at the intersections of metal
lines and between the metal lines, by means of which a load
related to the whole array substrate can be smaller, the logic
power consumption of the array substrate can be lowered and

Aug. 11, 2016

its service life is further prolonged. Moreover, since the
organic insulating layer is relatively thick and planar. electro-
static phenomenon may be effectively prevented, and climb-
ing disconnection of the metal lines is avoided, so that the
production yield of the panel is improved while the cost
thereof is reduced.

[0059] Ofcourse, thearray substrate and the manufacturing
method thereof proposed by the present disclosure are not
limited to the above-mentioned embodiments, and the present
disclosure may also be applicable to other types of array
substrates.

[0060] Inaddition, the present disclosure further proposes a
liquid crystal display panel including the above-mentioned
array substrate.

[0061] The foregoing descriptions are merely to provide
preferred specific implementations of the present disclosure,
rather than to limit the protection scope of the present disclo-
sure. Any variations or alternatives readily conceivable by
one skilled familiar with this art in term of the disclosed
technical scope of the present disclosure shall fall within the
protection scope of the present disclosure. Accordingly, the
protection scope of the present disclosure should be subjected
to the protection scope of the claims.

1. An array substrate, comprising:

a glass substrate;

a patterned gate metal layer formed on the glass substrate;

a gate insulating layer formed on the gate metal layer;

a patterned organic insulating layer formed on the gate
insulating layer, wherein the organic insulating layer is
provided with an open pore in the area thereof corre-
sponding to a transistor gate in the gate metal layer;

a patterned active layer formed on the organic insulating
layer, wherein a part of the active layer is deposited at the
periphery and interior of the open pore in the organic
insulating layer; and

a patterned source-drain metal layer formed on the active
layer.

2. An array substrate of claim 1, wherein the open pore of
the organic insulating layer is a through hole for exposing the
area of the gate insulating layer which corresponds to the
transistor gate in the gate metal layer.

3. An array substrate of claim 1, wherein the thickness of
the organic insulating layer is 10,000 A~30,000 A.

4. An array substrate of claim 2, wherein the thickness of
the organic insulating layer is 10,000 A~30,000 A.

5. An array substrate of claim 1, wherein the organic insu-
lating layer is made of polyacrylic acid.

6. An array substrate of claim 2, wherein the organic insu-
lating layer is made of polyacrylic acid.

7. An array substrate of claim 3, wherein the organic insu-
lating layer is made of polyacrylic acid.

8. An array substrate of claim 1, wherein further includes:

a patterned passivation protective layer formed on the
source-drain metal layer; and

a patterned pixel electrode layer formed on the passivation
protective layer.

9. A liquid crystal display panel including an array sub-

strate, wherein the array substrate comprises:

a glass substrate;

a patterned gate metal layer formed on the glass substrate;

a gate insulating layer formed on the gate metal layer;

a patterned organic insulating layer formed on the gate
insulating layer, wherein the organic insulating layer is
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provided with an open pore in the area thereof corre-
sponding to a transistor gate in the gate metal layer;

a patterned active layer formed on the organic insulating
layer, wherein a part of the active layer is deposited at the
periphery and interior of the open pore in the organic
insulating layer; and

a patterned source-drain metal layer formed on the active
layer.

10. A liquid crystal display panel of claim 9, wherein the
open pore of the organic insulating layer is a through hole for
exposing the area of the gate insulating layer which corre-
sponds to the transistor gate in the gate metal layer.

11. A liquid crystal display panel of claim 9, wherein the
:[élickness of the organic insulating layer is 10,000 A~30,000

12. A liquid crystal display panel of claim 9, wherein the
organic insulating layer is made of polyacrylic acid.

13. A liquid crystal display panel of claim 9, wherein the
array substrate further includes:

a patterned passivation protective layer formed on the

source-drain metal layer; and

a patterned pixel electrode layer formed on the passivation
protective layer.

14. A method for manufacturing an array substrate, com-

prising the steps of providing a glass substrate;
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forming a patterned gate metal layer on the glass substrate;

forming a gate insulating layer on the gate metal layer;

forming a patterned organic insulating layer on the gate
insulating layer, and providing an open pore at the area
in the organic insulating layer which corresponds to a
transistor gate in the gate metal layer;

forming a patterned active layer on the organic insulating

layer, wherein a part of the active layer is deposited at the
periphery and interior of the open pore in the organic
insulating layer; and

forming a patterned source-drain metal layer on the active

layer.

15. A method of claim 14, wherein the open pore of the
organic insulating layer is configured as a through hole for
exposing the area in the gate insulating layer which corre-
sponds to the transistor gate in the gate metal layer.

16. A method of claim 14, wherein father includes the steps
of:

forming a patterned passivation protective layer on the

source-drain metal layer; and

forming a patterned pixel electrode layer on the passivation

protective layer.

17. A method of claim 14, wherein the thickness of the
organic insulating layer is set to be 10,000 A~30,000 A.
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