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7) ABSTRACT

The present invention provides an array substrate, compris-
ing a plurality of pixel electrodes arranged in array, and each
pixel electrode comprises a first pixel region and a second
pixel region connected to the first pixel region, and the first
electrode region comprises a first peripheral electrode and
four first sub regions, each having a plurality of first branch
electrodes, and the first branch electrodes are obliquely
disposed and have an angle to the first peripheral electrode;
the second pixel region comprises a second peripheral
electrode and four second sub regions, each having a plu-
rality of second branch electrodes, and in the four second
sub regions, the second branch electrodes in two second sub
regions are arranged horizontally, and the second branch
electrodes in the other two second sub regions are arranged
vertically.
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ARRAY SUBSTRATE AND LIQUID CRYSTAL
DISPLAY

CROSS REFERENCE

[0001] This application claims the priority of Chinese
Patent Application No. 201710211319.2, entitled “Array
substrate and liquid crystal display”, filed on Mar. 31, 2017,
the disclosure of which is incorporated herein by reference
in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a touch panel
technology field, and more particularly to an array substrate
and a liquid crystal display.

BACKGROUND OF THE INVENTION

[0003] The common large size Liquid crystal display
panel uses the design of 4 pixel domains. The sub electrodes
are arranged at an angle of 45 degrees to the vertical
direction. Such arrangement of pixel electrodes causes the
liquid crystal to be aligned at an oblique angle of 45 degrees,
and such arrangement of the liquid crystal will make the
brightness of the oblique direction and the brightness of
horizontal/vertical direction are inconsistent to result in the
differences in the viewing angle, and the more obvious
brightness difference among various angles.

SUMMARY OF THE INVENTION

[0004] The present invention provides an array substrate
and a liquid crystal display which can reduce difference in
viewing angle brightness.

[0005] The array substrate of the present application com-
prises a plurality of pixel electrodes arranged in array, and
each pixel electrode comprises a first pixel region and a
second pixel region connected to the first pixel region, and
the first electrode region comprises a first peripheral elec-
trode and four first sub regions, each having a plurality of
first branch electrodes, and the first branch electrodes are
obliquely disposed and have an angle to the first peripheral
electrode; the second pixel region comprises a second
peripheral electrode and four second sub regions, each
having a plurality of second branch electrodes, and in the
four second sub regions, the second branch electrodes in two
second sub regions are arranged horizontally, and the second
branch electrodes in the other two second sub regions are
arranged vertically.

[0006] The second peripheral electrode comprises two
main electrodes, and the two main electrodes are arranged
on two diagonal lines of the second peripheral electrode and
are orthogonally crossed, and the two main electrodes and
the second peripheral electrode form the four second sub
regions, and the second branch electrodes in each second sub
region are perpendicular to the second peripheral electrode,
which constitute the second sub region.

[0007] The first electrode region comprises a vertical main
electrode and a horizontal main electrode, which are
orthogonally crossed in the first peripheral electrode, and the
vertical main electrode and the horizontal main electrode are
crossed to form the four first sub regions, and the first branch
electrodes are distributed in each of the first sub regions and
have an angle to the vertical main electrode or the horizontal
main electrode.
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[0008] The vertical main electrode extends to an outside of
the first peripheral electrode and is connected to the second
peripheral electrode.

[0009] The first electrode region and the second electrode
region are connected by a peripheral trace.

[0010] The first branch electrodes are set at an angle of
+45 degrees or 135 degrees with the horizontal main
electrode or the vertical main electrode; the second branch
electrodes are set at +45 degrees with the two main elec-
trodes.

[0011] The first peripheral electrode and the second
peripheral electrode are rectangular frame structures.
[0012] Gaps among the plurality of second branch elec-
trodes in each of the second sub regions are different from
gaps among the plurality of first branch electrodes in each of
the first sub regions.

[0013] A width of the first branch electrodes is different
from a width of the second branch electrodes.

[0014] The liquid crystal display provided by the present
invention comprises the array substrate, a color film sub-
strate and a liquid crystal layer sandwiched between the
array substrate and the color film substrate.

[0015] The pixel electrodes of the array substrate of the
present application are provided with two different arrange-
ments of electrode regions, which can reduce the brightness
difference and improve the color shift phenomenon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The structural features and effects of the present
invention will be more clearly described, which will now be
described in detail with reference to the accompanying
drawings and specific embodiments.

[0017] FIG. 1is atop view diagram of a pixel electrode of
an array substrate according to the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0018] For better explaining the technical solution and the
effect of the present invention, the present invention will be
further described in detail with the accompanying drawings
in the specific embodiments. The figures are for illustrative
purposes only and are illustrative only but not to be con-
strued as limiting the present application.

[0019] The present invention provides a liquid crystal
display and an array substrate. The liquid crystal display
comprises the array substrate, a color film substrate and a
liquid crystal layer sandwiched between the array substrate
and the color film substrate. Please refer to FIG. 1. The array
substrate provided by the present invention comprises a
plurality of pixel electrodes 10 arranged in array. The
plurality of pixel electrodes 10 are located on a substrate of
the array substrate and connected to source lines. Each pixel
electrode 10 comprises a first pixel region 11 and a second
pixel region 12 connected to the first pixel region 11, and the
first electrode region 11 comprises a first peripheral elec-
trode 111 and four first sub regions 113, each having a
plurality of first branch electrodes 112, and the first branch
electrodes 112 are obliquely disposed and have an angle to
the first peripheral electrode 111. The second pixel region 12
comprises a second peripheral electrode 121 and four second
sub regions 123, each having a plurality of second branch
electrodes 122, and in the four second sub regions 123, the
second branch electrodes 122 in two second sub regions 123
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are arranged horizontally, and the second branch electrodes
122 in the other two second sub regions 123 are arranged
vertically.

[0020] In this embodiment, the pixel electrode 10 is a
rectangular structure. The first electrode region 11 and the
second electrode region 12 are rectangular. As shown in the
FIGURE, the first electrode region 11 is above the second
electrode region 12. The second peripheral electrode 121 is
a rectangular frame structure and comprises a frame 1211
and two main electrodes 1212. The two main electrodes
1212 are arranged on two diagonal lines of the second
peripheral electrode 121 and are orthogonally crossed. The
two main electrodes 1212 and the second peripheral elec-
trode 121 form the four second sub regions 123, and the
second branch electrodes 122 in each second sub region 123
are perpendicular to the second peripheral electrode 121,
which constitute the second sub region. The second branch
electrodes 122 in two second sub regions 123 which are
opposite are arranged horizontally. Namely, the second
branch electrodes 122 are perpendicular to the second
peripheral electrode 121, which constitute the second sub
region 123. In this embodiment, the second branch elec-
trodes 122 are perpendicular to a vertical portion of the
frame 1211 of the second peripheral electrode. Besides, the
second branch electrodes 122 in the other two second sub
regions 123 which are opposite are arranged vertically.
Namely, the second branch electrodes 122 are perpendicular
to the second peripheral electrode 121, which constitute the
second sub region 123. In this embodiment, the second
branch electrodes 122 are perpendicular to a horizontal
portion of the frame 1211 of the second peripheral electrode.
All the second branch electrodes 122 are arranged at an
angle with the main electrode electrodes 1212, which are set
at 45 degrees in this embodiment.

[0021] In this embodiment, the first electrode region 11
comprises a vertical main electrode 1111 and a horizontal
main electrode 1112, which are orthogonally crossed in the
first peripheral electrode 111, and the vertical main electrode
1111 and the horizontal main electrode 1112 are crossed to
form the four first sub regions 113, and the first branch
electrodes 112 are distributed in each of the first sub regions
113 and have an angle to the vertical main electrode 1111 or
the horizontal main electrode 1112. The first branch elec-
trodes 112 are set at an angle of +45 degrees or +135 degrees
with the horizontal main electrode 1111 or the vertical main
electrode 1112.

[0022] Furthermore, the vertical main electrode 1111
extends to an outside of the first peripheral electrode 111 and
is connected to the second peripheral electrode 121. In other
embodiments, the first electrode region 11 and the second
electrode region 12 are connected by a peripheral trace. For
instance, an extension line of the horizontal main electrode
1112 in the first peripheral electrode 111, an extension line
of the main electrode 1212 of the second peripheral elec-
trode 121 or an external trace can be illustrated.

[0023] Furthermore, gaps among the plurality of second
branch electrodes 122 in each of the second sub regions 123
are different from gaps among the plurality of first branch
electrodes 112 in each of the first sub regions 113. A width
of the first branch electrodes 112 is different from a width of
the second branch electrodes 122. Thus, the twist angles of
the liquid crystals will have difference to achieve low color
shift function. Certainly, the gaps among the plurality of
second branch electrodes 122 can be equal to the gaps
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among the plurality of first branch electrodes 112 according
to design needs. A width of the first branch electrodes 112 is
equal to a width of the second branch electrodes 122.
[0024] In the array substrate of the present invention, each
pixel electrode is divided into two parts. A portion of the
branch electrodes are arranged horizontally and vertically so
that the liquid crystal molecules in the pixels can be arranged
more than the angle of 45 degrees but additionally with the
vertical direction and horizontal direction. Accordingly, the
liquid crystal molecule long axis can be seen in various
angles to greatly increase the viewing angle.

[0025] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. An array substrate, comprising a plurality of pixel
electrodes arranged in array, wherein each pixel electrode
comprises a first pixel region and a second pixel region
connected to the first pixel region, and the first electrode
region comprises a first peripheral electrode and four first
sub regions, each having a plurality of first branch elec-
trodes, and the first branch electrodes are obliquely disposed
and have an angle to the first peripheral electrode; the second
pixel region comprises a second peripheral electrode and
four second sub regions, each having a plurality of second
branch electrodes, and in the four second sub regions, the
second branch electrodes in two second sub regions are
arranged horizontally, and the second branch electrodes in
the other two second sub regions are arranged vertically.

2. The array substrate according to claim 1, wherein the
second peripheral electrode comprises two main electrodes,
and the two main electrodes are arranged on two diagonal
lines of the second peripheral electrode and are orthogonally
crossed, and the two main electrodes and the second periph-
eral electrode form the four second sub regions, and the
second branch electrodes in each second sub region are
perpendicular to the second peripheral electrode, which
constitute the second sub region.

3. The array substrate according to claim 2, wherein the
first electrode region comprises a vertical main electrode and
a horizontal main electrode, which are orthogonally crossed
in the first peripheral electrode, and the vertical main elec-
trode and the horizontal main electrode are crossed to form
the four first sub regions, and the first branch electrodes are
distributed in each of the first sub regions and have an angle
to the vertical main electrode or the horizontal main elec-
trode.

4. The array substrate according to claim 3, wherein the
vertical main electrode extends to an outside of the first
peripheral electrode and is connected to the second periph-
eral electrode of the second electrode region.

5. The array substrate according to claim 1, wherein the
first electrode region and the second electrode region are
connected by a peripheral trace.

6. The array substrate according to claim 3, wherein the
first branch electrodes are set at an angle of +45 degrees or
£135 degrees with the horizontal main electrode or the
vertical main electrode; the second branch electrodes are set
at 45 degrees with the two main electrodes.
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7. The array substrate according to claim 6, wherein the
first peripheral electrode and the second peripheral electrode
are rectangular frame structures.

8. The array substrate according to claim 1, wherein gaps
among the plurality of second branch electrodes in each of
the second sub regions are different from gaps among the
plurality of first branch electrodes in each of the first sub
regions.

9. The array substrate according to claim 1, wherein a
width of the first branch electrodes is different from a width
of the second branch electrodes.

10. A liquid crystal display, comprising an array substrate,
a color filter substrate and a liquid crystal layer sandwiched
between the array substrate and the color filter substrate, and
the array substrate comprising a plurality of pixel electrodes
arranged in array, wherein each pixel electrode comprises a
first pixel region and a second pixel region connected to the
first pixel region, and the first electrode region comprises a
first peripheral electrode and four first sub regions, each
having a plurality of first branch electrodes, and the first
branch electrodes are obliquely disposed and have an angle
to the first peripheral electrode; the second pixel region
comprises a second peripheral electrode and four second sub
regions, each having a plurality of second branch electrodes,
and in the four second sub regions, the second branch
electrodes in two second sub regions are arranged horizon-
tally, and the second branch electrodes in the other two
second sub regions are arranged vertically.

11. The liquid crystal display according to claim 10,
wherein the second peripheral electrode comprises two main
electrodes, and the two main electrodes are arranged on two
diagonal lines of the second peripheral electrode and are
orthogonally crossed, and the two main electrodes and the
second peripheral electrode form the four second sub
regions, and the second branch electrodes in each second sub
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region are perpendicular to the second peripheral electrode,
which constitute the second sub region.

12. The liquid crystal display according to claim 11,
wherein the first electrode region comprises a vertical main
electrode and a horizontal main electrode, which are
orthogonally crossed in the first peripheral electrode, and the
vertical main electrode and the horizontal main electrode are
crossed to form the four first sub regions, and the first branch
electrodes are distributed in each of the first sub regions and
have an angle to the vertical main electrode or the horizontal
main electrode.

13. The liquid crystal display according to claim 12,
wherein the vertical main electrode extends to an outside of
the first peripheral electrode and is connected to the second
peripheral electrode of the second electrode region.

14. The liquid crystal display according to claim 10,
wherein the first electrode region and the second electrode
region are connected by a peripheral trace.

15. The liquid crystal display according to claim 12,
wherein the first branch electrodes are set at an angle of +45
degrees or +135 degrees with the horizontal main electrode
or the vertical main electrode; the second branch electrodes
are set at +45 degrees with the two main electrodes.

16. The liquid crystal display according to claim 15,
wherein the first peripheral electrode and the second periph-
eral electrode are rectangular frame structures.

17. The liquid crystal display according to claim 10,
wherein gaps among the plurality of second branch elec-
trodes in each of the second sub regions are different from
gaps among the plurality of first branch electrodes in each of
the first sub regions.

18. The liquid crystal display according to claim 10,
wherein a width of the first branch electrodes is different
from a width of the second branch electrodes.

* ok % % ¥



patsnap

TREMOF) R 5| B AR MW S T R ER

[F(RE)F US20180284547A1 RF(REH) A 2018-10-04
RiES US15/539683 RiEH 2017-05-15
FRIBE(FFR)ACF) RINTEEXBFERERAF

BRiF(E R AR RYTHPEEXBREFRAAE.

L EHRBEMNDAGE) FITHEEXBREERLF.

#RIZH A WANG JINJIE

EBAA WANG, JINJIE

IPCH%E GO02F1/1343 HO1L27/12 GO2F1/1362

CPCH S GO02F1/134309 HO1L27/12 GO2F1/136286 GO2F2201/123 GO2F2001/134345

1 5642 201710211319.2 2017-03-31 CN

H A0 FF Sk US10310336

SNERaE Espacenet USPTO

HE(®)

ARARBK-HEIER , ST EEFINSNMEEER , SMER
BROEE - BEXEMNEEE - GEXENE_GEXE , F—21)
KEEFEE - ARERNENE-FXE , SMEFESIME-IXE

|, B XERPERREAEE SIEERRAE,F-_GRXEHAIHF 100
FHOABEERRIONE-FXE , SN E-FREEFZINE-IXE

W, AREONEZFREAF  FAEZFRERHE=sXBRAkFE
HhiE , FooXBRESAFNIEZFXETEEHS,

X7



https://share-analytics.zhihuiya.com/view/328eedf7-1efb-413c-9231-ab148c523f23
https://worldwide.espacenet.com/patent/search/family/063669304/publication/US2018284547A1?q=US2018284547A1
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=%2220180284547%22.PGNR.&OS=DN/20180284547&RS=DN/20180284547

