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(54) Liquid crystal display and array substrate

(57) Embodiments of the disclosed technology dis-
close an array substrate and a liquid crystal display. The
array substrate comprises: a base substrate; a first layer
transparent common electrode formed on the base sub-
strate; a gate metal common electrode formed on the
first layer transparent common electrode; an insulation
layer formed on the gate metal common electrode, with
via holes being formed in the insulation layer; and a sec-
ond layer transparent common electrode formed on the

insulation layer. A side portion of via holes is in contact
with the gate metal common electrode, another side por-
tion is in contact with the first layer transparent common
electrode, such that the second layer transparent com-
mon electrode is connected electrically with the first layer
transparent common electrode and the gate metal com-
mon electrode in the via holes.
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Description

BACKGROUND

[0001] Embodiments of the disclosed technology re-
late to a liquid crystal display (LCD) and an array sub-
strate.
[0002] Thin film transistor liquid crystal displays (TFT-
LCDs) have the characteristics of small volume, low pow-
er consumption, no radiation and so on, and have pre-
vailed in the present market of flat displays. However,
liquid crystal displays have the disadvantage of relatively
narrow viewing angle, thus the manufacturers developed
various wide viewing angle technologies. Among the
wide viewing angle technologies, advanced-super di-
mensional switching technology (AD-SDS) forms a multi-
dimensional electric field including a parallel electric field
generated between the sides (edge portions) of the pixel
electrodes within a same plane and a longitudinal electric
field generated between the pixel electrode layer and the
common electrode layer on different layers, which ena-
bles all liquid crystal molecules between the pixel elec-
trode and above the electrodes within the liquid crystal
cell to rotate so as to enhance the work efficiency of the
plane orientation liquid crystal and increase light trans-
mittance. AD-SDS technology can be used to improve
the display quality of TFT-LCDs, and has the advantages
of high transmittance, wide viewing angle, high aperture
ratio, low color aberration, small response time, no push
Mura, etc.
[0003] In order to reduce production cost, the number
of mask processes (i.e., the number of the mask used or
the number of photolithography process) was reduced
during the preparation process of the TFT-LCD array
substrates of the AD-SDS type. Presently, manufactur-
ers are actively developing 4-mask process to prepare
the TFT-LCD array substrates of the AD-SDS type. As
shown in Figs. 1, 2 and 3, a conventional method com-
prises the following processes. The first mask process:
a first transparent electrode layer and a gate metal layer
are deposited on a glass substrate 1, exposure is con-
ducted with a gray scale mask plate in a gray scale mask
process, and etching, ashing, and removing processes
are conducted to form the first layer transparent common
electrode 2, a gate metal line 3 (including gate electrode
(Gate)), two gate metal common electrodes (the gate
metal common electrode 11’ in one row and the gate
metal common electrode 12’ in a previous row). The sec-
ond mask process: on the formed pattern described
above, a gate insulation layer, a semiconductor layer, a
doped semiconductor layer and a source/drain metal lay-
er are sequentially deposited, then exposure is conduct-
ed with a gray scale mask plate in using a gray scale
mask process, and etching, ashing, and removing proc-
esses are conducted to form a gate insulation layer 4, a
semiconductor layer 5 (semiconductor active silicon is-
land), a doped semiconductor layer 6 and a source/drain
metal layer 7 (including source electrodes, drain elec-

trodes, and data lines). The third mask process: a pas-
sivation insulation layer 8 (via hole layer) is deposited on
the source/drain metal layer 7 and covers the entire glass
substrate 1, and then via holes 10’ and 14’ are formed in
the passivation insulation layer 8 by the process of ex-
posure and etching. The fourth mask process: a trans-
parent electrode layer is deposited on the substrate, a
second layer of transparent pixel electrode 9 and a sec-
ond layer transparent common electrode 13 are formed
by the process of exposure and etching with a gray scale
mask process. The pixel electrode 9 is connected with
one of the source and drain electrodes by the via hole
10’; the second layer transparent common electrode 13
is connected with both the common electrodes 11’ and
12’ in two adjacent pixel rows by via holes 14’. In the area
connecting the common voltage signals of the pixels in
the present and previous lines (as shown in Fig. 3), the
cross-section of via holes 14’ is U-shaped or square-
shaped, the bottom side is in contact with the gate metal
common electrodes 11’, 12’, under which the first layer
transparent common electrode 2 is formed and not in
contact with the via hole 14’.
[0004] The conventional technology employs amor-
phous indium tin oxide (a-ITO) thin film in preparing the
first layer transparent common electrode with a gray
scale mask plate; when the film for forming the next gate
insulation layer 4 is deposited, the temperature is typi-
cally of above 300 degree Celsius. The a-ITO thin film
will undergo a crystallization reaction under such a high
temperature and be converted into polycrystalline indium
tin oxide (p-ITO) thin film. Since the crystal grains ofp-
ITO are different in size from those of the gate metal
common electrode 11’, 12’, it will result in strip and dela-
mination between the first layer transparent common
electrode 2 and the gate metal common electrode 11’,
12’ during the course of a-ITO being converted into p-
ITO (as shown in Fig. 4), and cracks or gaps 15 appear.
Such gaps 15 can cause poor contact, thus the voltage
signals over the gate metal common electrode 11’, 12’
can not be transferred to the first layer transparent com-
mon electrode 2 effectively, such that in the adjacent pixel
rows, the first layer transparent common electrode of the
previous pixel row and the first layer transparent common
electrode of the present pixel row can not work normally,
which results in the abnormality of the pixel operation
and affects the display effect and display quality.

SUMMARY

[0005] An embodiment of the disclosed technology
provides an array substrate comprising: a base sub-
strate; a first layer transparent common electrode formed
on the base substrate; a gate metal common electrode
formed on the first layer transparent common electrode;
an insulation layer formed on the gate metal common
electrode, with via holes being formed in the insulation
layer; and a second layer transparent common electrode
formed on the insulation layer; wherein a side portion of
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via holes is in contact with the gate metal common elec-
trode, another side portion is in contact with the first layer
transparent common electrode, such that the second lay-
er transparent common electrode is connected electri-
cally with the first layer transparent common electrode
and the gate metal common electrode in the via holes.
[0006] Another embodiment of the disclosed technol-
ogy provides a liquid crystal display which comprises the
above-mentioned array substrate.
[0007] In the above embodiments, the gate metal com-
mon electrode is shorten on one side to be located below
the via holes; a portion of the bottom of each via hole
after photolithography is in contact with the gate metal
common electrode, and another portion is in contact with
the first layer transparent common electrode. Therefore,
the voltage signals over the gate metal common elec-
trode can be transferred to the first layer transparent com-
mon electrode through the second layer transparent
common electrode, which is in contact with the first layer
transparent common electrode, in the bottom of the via
holes, even if strip and delamination occur between the
first layer transparent common electrode and the gate
metal common electrode, so as to ensure the common
electrode signals of the pixels in adjacent two rows can
be transferred normally and the pixels are able to be dis-
played normally, which ensures the display effect of the
liquid crystal display and improve the display quality.
[0008] Further scope of applicability of the disclosed
technology will become apparent from the detailed de-
scription given hereinafter. However, it should be under-
stood that the detailed description and specific examples,
while indicating preferred embodiments of the disclosed
technology, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the disclosed technology will become apparent
to those skilled in the art from the following detailed de-
scription.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The disclosed technology will become more ful-
ly understood from the detailed description given here-
inafter and the accompanying drawings which are given
by way of illustration only, and thus are not limitative of
the disclosed technology and wherein:
[0010] Fig. 1 is a top view of a liquid crystal display
array substrate in conventional technology;
[0011] Fig. 2 is a cross-sectional view of Fig. 1 taken
from A’ -A;
[0012] Fig. 3 is a cross-sectional view of Fig. 1 taken
from B’ -B;
[0013] Fig. 4 is a cross-sectional view of Fig. 1 taken
from B’ -B, which shows appearance of abnormality;
[0014] Fig. 5 is a top view of a liquid crystal display
array substrate according to an embodiment of the dis-
closed technology; and
[0015] Fig. 6 is a cross-sectional view of Fig. 5 taken
from B’ -B.

DETAILED DESCRIPTION

[0016] The specific implementation of the disclosed
technology will be further described below in detail in
conjunction with the drawings and embodiments. The fol-
lowing embodiments are used to illustrate the technical
solution of the disclosed technology, but not limiting the
scope of the disclosed technology.
[0017] Fig. 5 and Fig. 6 are respectively the top view
and the cross-sectional view of a liquid crystal display
array substrate of an embodiment of the disclosed tech-
nology. This array substrate 100 comprises: a base sub-
strate 1 which is a glass substrate 1 in this embodiment,
a first layer transparent common electrode 2 is formed
on the glass substrate l, and gate metal common elec-
trodes 11, 12 are formed on the first layer transparent
common electrode 2. The gate metal common electrode
11 is located in one pixel line, while the gate metal com-
mon electrode 12 is located in the upper adjacent pixel
line. An insulation layer 4, 8 is formed on the gate metal
common electrode 11, 12, and the insulation layer is pro-
vided with via holes 14 therein. One side portion of at
least one via hole 14 is in contact with the gate metal
common electrode (11 or 12), and the other side portion
is in contact with the first layer transparent common elec-
trode 2. One side of the gate metal common electrode
11 is aligned and overlapped with the first layer transpar-
ent common electrode 2, the other side extends to under
the lower side of the via hole 14 at the common electrode;
one side of the gate metal common electrode 12 in the
upper adjacent row is aligned and overlapped with the
first layer transparent common electrode 2, and the other
side extends to under the lower side of another via hole
14 at the common electrode. A second layer transparent
common electrode 13 is formed on the insulation layer,
the second layer transparent common electrode 13 is in
contact with the gate metal common electrodes 11, 12
through side portions of via holes14, and another side
portion of the common electrode 13 is in contact with the
first layer transparent common electrode 2, thus electri-
cally connecting the gate metal common electrode 11
and 12.
[0018] The insulation layer above the gate metal com-
mon electrode 11, 12 comprises a gate insulation layer
4 which is formed on the gate metal common electrode
11 and a passivation insulation layer 8 which is formed
on the gate insulation layer 4. The via holes 14 are formed
through the passivation insulation layer 8 and the gate
insulation layer 4.
[0019] On each side of the gate metal line 3 one via
hole 14 is formed. These two via holes 14, for example,
are provided symmetrically on both sides of the gate met-
al line 3. The bottom of the at least one via hole14 is
formed in a step-like shape as shown in Fig.S.
[0020] For one via hole14, as shown in Fig. 5, a side
portion and a part of the bottom of the via hole are in
contact with the gate metal common electrode 11, and
the other part of the bottom is in contact with the first
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layer transparent common electrode 2. A side portion
and a part of the bottom of another via hole 4 are in contact
with the gate metal common electrode 12 in the upper
row, and the other part of the bottom is in contact with
the first layer transparent common electrode 2.
[0021] Or, for one via hole14, a side portion of the via
hole is in contact with the gate metal common electrode
11, and the bottom of it is in contact with the first layer
transparent common electrode 2; for the other via hole14,
a side portion of the via hole is in contact with the gate
metal common electrode 12 in the upper row, and the
bottom of it is in contact with the first layer transparent
common electrode 2.
[0022] In preparing the above array substrate, taking
the via hole14 as an example, in the first-time gray scale
mask process, the transparent common electrode layer
and the gate metal layer are deposited sequentially on
the glass substrate 1, and the stacked layers of the trans-
parent common electrode layer and the gate metal layer
described above are patterned with the process of pho-
tolithography to form the first layer transparent common
electrode 2 and the gate metal common electrodes 11,
12 on the first layer transparent common electrode 2. In
the area connecting the common voltage signals of the
pixels in the upper and lower adjacent lines, the gate
metal common electrodes 11, 12 are formed to extend
to under the lower side corresponding to the positions of
the via holes 14 in the subsequent photolithography
progress with a gray scale mask. The via holes 14 are
formed by etching through the insulation layers 4, 8 till
the first layer transparent common electrode 2. In this
way, even if the strip and delamination occur between
the first layer transparent common electrode 2 and the
gate metal common electrodes 11, 12, the voltage sig-
nals over the gate metal common electrodes 11,12 can
be transferred to the first layer transparent common elec-
trode 2 through the second layer transparent common
electrode 13 at the bottom of the via holes 14 , which is
in contact with the first layer transparent common elec-
trode 2, so as to ensure the first layer transparent com-
mon electrodes 2 of the adjacent pixels to work normally
and the pixels can display normally, which ensures the
display effect of the liquid crystal display and improve the
display quality.
[0023] The liquid crystal display according to the em-
bodiment of the disclosed technology comprises an array
substrate according to any one of the above-described
array substrates of the disclosed technology, and may
further comprise other components such as a color filter
substrate, a backlight module, driving circuits, etc. The
liquid crystal display can be applied to TV sets, mobile
phones, computers, and the like.
[0024] The embodiment of the disclosed technology
being thus described, it will be obvious that the same
may be varied in many ways. Such variations are not to
be regarded as a departure from the spirit and scope of
the disclosed technology, and all such modifications as
would be obvious to those skilled in the art are intended

to be included within the scope of the following claims.

Claims

1. An array substrate comprising:

a base substrate;
a first layer transparent common electrode
formed on the base substrate;
a gate metal common electrode formed on the
first layer transparent common electrode;
an insulation layer formed on the gate metal
common electrode, with via holes being formed
in the insulation layer; and
a second layer transparent common electrode
formed on the insulation layer;
wherein a side portion of the via holes is in con-
tact with the gate metal common electrode, an-
other side portion is in contact with the first layer
transparent common electrode, such that the
second layer transparent common electrode is
connected electrically with the first layer trans-
parent common electrode and the gate metal
common electrode in the via holes.

2. The array substrate according to claim 1, wherein
the bottom of at least one of the via holes is formed
in a step-like shape.

3. The array substrate according to claim 1 or 2, where-
in the gate metal common electrode is in contact with
a side portion and a part of the bottom of the corre-
sponding via hole, and the first layer transparent
common electrode is in contact with the other part
of the bottom of the via hole.

4. The array substrate according to claim l,wherein the
gate metal common electrode is in contact with a
side portion of the corresponding via hole, and the
first layer transparent common electrode is in contact
with the bottom of the via hole.

5. The array substrate according to any one of claims
1-4, wherein the gate insulation layer includes one
via hole at the either side of each gate metal line.

6. The array substrate according to any one of claims
1-3, wherein the bottoms of both via holes in two
adjacent rows are formed in a step-like shape.

7. The array substrate according to any one of claims
1-6, wherein the insulation layer comprises: a gate
insulation layer formed on the gate metal common
electrode and a passivation insulation layer formed
on the gate insulation layer.

8. A liquid crystal display, comprising an array sub-
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strate according to any one of claims 1-7.
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