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ARRAY SUBSTRATE AND METHOD FOR
PREPARING THE SAME, LIQUID CRYSTAL
PANEL

TECHNICAL FIELD

[0001] The present invention relates to liquid crystal dis-
play technical field, and more particularly, to an array
substrate and a method of preparing the same, as well as a
liquid crystal panel including the array substrate.

BACKGROUND ART

[0002] A liquid crystal display (LCD) is a display appa-
ratus of which the panel is ultra-thin, and a liquid crystal
panel is an importance component of the LCD. Common
liquid crystal panel at least comprises an array substrate and
a color filter substrate disposed opposite to each other, and
a liquid crystal layer between the array substrate and the
color filter substrate.

[0003] The array substrate always comprises a glass sub-
strate and a plurality of pixel structures formed on the glass
substrate. FIG. 1 is a block diagram of an existing array
substrate and merely shows an exemplary pixel structure
therein. As shown in FIG. 1, a pixel structure 1 includes a
light transmitting region la and a light non-transmitting
region 15, and the light non-transmitting region 15 includes
a gate electrode 3, a gate insulating layer 4, an active layer
5, an ohmic contact layer 6, source/drain electrodes 7a and
7b, and a passivation layer 8 sequentially formed on a glass
substrate 2; and the light transmitting region la includes a
gate insulating layer 4, a passivation layer 8 and a pixel
electrode 9 sequentially formed on the glass substrate 2, and
the pixel electrode 9 extends to the light non-transmitting
region 16 and is electrically connected to the source elec-
trode 7a or drain electrode 75 through a via hole 8a.

[0004] In the liquid crystal display device, the light emit-
ted from the backlight is absorbed and refracted through a
polarizer, a glass substrate, a liquid crystal layer and a color
filter etc successively, and then the light transmittance is
about 6%, thus increasing light transmittance is effective to
improve utilization of backlight. In the array substrate with
the above structure, as shown in FIG. 1, in the light
transmitting region la of the pixel structure 1, between the
pixel electrode 9 and the glass substrate 2 also includes the
gate insulating layer 4 and the passivation layer 8. In the
array substrate, the gate insulating layer 4 and the passiva-
tion layer 8 mainly server to separate different metal layers
in the light non-transmitting region 15, but with respect to
the pixel electrode 9 and the glass substrate 2 in the light
transmitting region 1a, the gate insulating layer 4 and the
passivation layer 8 are redundant and may absorb and refract
a part of light so as to loss part of light, such that the light
transmittance is decreased, to thereby reduce the utilization
of the backlight.

SUMMARY

[0005] As for defects in the related art, the present inven-
tion provides an array substrate and the method of preparing
the same, and by improving the pixel structure in the array
substrate, the light transmittance of the light transmitting
region in the pixel structure is increased, thus the utilization
of the backlight is increased.
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[0006] To achieve the above purpose, the present inven-
tion adopts the following technical solution:

[0007] An array substrate includes a glass substrate and a
plurality of pixel structures formed on the glass substrate,
each pixel structure includes a light transmitting region and
a light non-transmitting region, wherein the light non-
transmitting region includes a gate electrode, a gate insu-
lating layer, an active layer, a source electrode, a drain
electrode and a passivation layer which are sequentially
formed on the glass substrate; the light transmitting region
includes a pixel electrode which is directly formed on the
glass substrate, and the pixel electrode extends to the light
non-transmitting region and is electrically connected to the
source electrode or the drain electrode.

[0008] Herein, a via hole is provided on the passivation
layer and through which the pixel electrode is electrically
connected to the source electrode or the drain electrode.
[0009] Herein, an ohmic contact layer is provided between
the active layer and the source/drain electrodes.

[0010] Herein, the material of the gate insulating layer is
SiN,, or SiO,.

[0011] Herein, the material of the passivation layer is SiN_
or SiO,.

[0012] A method of preparing a array substrate comprises
the following steps:

[0013] S10: preparing a gate electrode on the glass sub-
strate;
[0014] S20: sequentially preparing a gate insulating layer

thin film, an active layer, an ohmic contact layer, a source
electrode and a drain electrode on the glass substrate after
the step S10, wherein the gate insulating layer thin film
covers a light transmitting region and a light non-transmit-
ting region of the pixel structure;

[0015] S30: preparing a passivation layer thin film on the
glass substrate after step S20, wherein the passivation layer
thin film covers the light transmitting region and the light
non-transmitting region of the pixel structure;

[0016] S40: preparing a via hole on the passivation layer
thin film by etching process, and etching the gate insulating
layer thin film and the passivation layer thin film covered on
the light transmitting region, such that the light transmitting
region exposes the glass substrate; and

[0017] S50: preparing a pixel electrode on the glass sub-
strate after step S40, wherein the pixel electrode in the light
transmitting region is connected to glass substrate, and the
pixel electrode is electrically connected to the source elec-
trode or the drain electrode through the via hole.

[0018] Herein, the Step S10 specifically includes:

[0019] forming a layer of gate metal thin film on the glass
substrate;

[0020] coating a photoresist on the gate metal thin film and

reserving the photoresist of a gate pattern region by expos-
ing and developing the photoresist; and

[0021] etching away the exposed gate metal thin film and
removing the residual photoresist so as to form the gate
electrode.

[0022] Herein, the Step S20 specifically includes:

[0023] sequentially forming a gate insulting layer thin
film, an active layer thin film, an ohmic contact layer thin
film and a source/drain metal thin film on the glass substrate
which the gate electrode has already been formed on, and
coating a photoresist on the source/drain metal thin film;
[0024] exposing and developing the photoresist with a
double-tone mask, and retaining the photoresist correspond-
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ing to a source region and a drain region, and the photoresist
corresponding to a channel region;

[0025] etching away the exposed source/drain metal thin
film, the ohmic contact layer thin film and the active layer
thin film;

[0026] removing the photoresist corresponding to the
channel region through ashing process, and etching the
ohmic contact layer thin film and the source/drain metal thin
film on the channel region; and

[0027] removing the residual photoresist to obtain the gate
insulating layer thin film, the active layer, the ohmic contact
layer and the source/drain electrodes.

[0028] Herein, the Step S40 specifically includes:

[0029] coating photoresist on the passivation layer thin
film, and exposing the passivation layer thin film on a via
hole region and the light transmitting region by exposing
and developing the photoresist;

[0030] etching away the passivation layer thin film from
the via hole region through etching process, so as to obtain
the via hole; and etching away the passivation layer thin film
and the gate insulating layer thin film from the light trans-
mitting region, so as to expose the glass substrate.

[0031] An embodiment of the present invention also pro-
vides a liquid crystal panel which includes an array substrate
and a color filter substrate disposed opposite to each other,
and a liquid crystal layer between the array substrate and the
color filter substrate, wherein the array substrate uses the
above mentioned array substrate.

[0032] Compared with the related art, the array substrate
and the liquid crystal panel provided according to the
embodiments of the present invention improve the pixel
structure in the array substrate by removing the gate insu-
lating layer and the passivation layer in the light transmitting
region, such that the pixel electrode in the light transmitting
region is directly disposed on the glass substrate, to thereby
increase the light transmittance of the light transmitting
region in the pixel structure, and increase the utilization of
the backlight.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a structural diagram of an existing array
substrate.
[0034] FIG. 2 is a structure diagram of the array substrate

provided by an embodiment of the present invention.
[0035] FIGS. 3a¢-3/ illustrate steps for forming products in
the preparation method provided by an embodiment of the
present invention.

[0036] FIG. 4 is a structure diagram of the liquid crystal
panel provided in the embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0037] Hereinafter, the technical solutions in embodi-
ments of the present invention will be described in details
with reference to the attached drawings and detailed
embodiments. Obviously, the described embodiments are
only a part of embodiments in the present invention, not all
embodiments. Based on the embodiments in the present
invention, all other embodiments acquired without exerting
any creative work by those skilled in the art fall within the
protection scope of the present invention.

[0038] Referring to FIG. 2, the embodiment provides an
array substrate which includes a glass substrate 20 and a
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plurality of pixel structures 10 (FIG. 2 shows exemplary part
sectioned view of a pixel structure 10 therein) formed on the
glass substrate 20, wherein the pixel structure 10 includes a
light transmitting region 10a¢ and a light non-transmitting
region 104. Herein, the light non-transmitting region 105
includes a gate electrode 30, a gate insulating layer 40, an
active layer 50, a source electrode 70a, a drain electrode
705, and a passivation layer 80 sequentially formed on the
glass substrate 20. The light transmitting region 10a includes
a pixel electrode 90 which is directly formed on the glass
substrate 20, and the pixel electrode 90 extends to the light
non-transmitting region 106 and is electrically connected to
the source/drain electrodes 70a and 704 (here should be
understood that the pixel electrode 90 is electrically con-
nected to one of the source electrode 70a and the drain
electrode 704). Furthermore, to allow the source/drain elec-
trodes 70a and 705 to be well electrically connected to the
active layer 50, an ohmic contact layer 60 is provided
between the active layer 50 and the source/drain electrodes
70a and 705.

[0039] Particularly, the passivation layer 80 is provided
with a via hole 80a thereon through which the pixel elec-
trode 90 is electrically connected to the source electrode 70a
or the drain electrode 704.

[0040] Herein, the material of the gate insulating layer 40
can be SiN, or SiO_, and the material of the passivation layer
80 can be SiN_ or SiO,.

[0041] In the above mentioned array substrate, the gate
insulating layer and the passivation layer are removed from
the light transmitting region, such that the pixel electrode in
the light transmitting region is directly disposed on the glass
substrate, thus the light transmittance of the light transmit-
ting region in the pixel structure is increase, so as to increase
the utilization of the backlight.

[0042] The preparation process of the above mentioned
array substrate will be illustrated in details by referring to
FIGS. 3a-3/ below.

[0043] The method of preparing the array substrate com-
prises the following steps:

[0044] S10: preparing a gate electrode 30 on the glass
substrate 20. In particular, as shown in FIGS. 3a and 35, first
of all, a layer of gate metal thin film 30a is formed on the
glass substrate 20; and then the gate metal thin film 30a is
coated with photoresist, and the photoresist of the gate
pattern region is reserved by exposing and developing the
photoresist; and finally, the exposed gate metal thin film 304
is etched away and the residual photoresist is removed to
form the gate electrode 30.

[0045] S20: sequentially preparing the gate insulating
layer thin film 40a, the active layer 50, the ohmic contact
layer 60, and the source/drain electrodes 70a and 705 on the
glass substrate 20 afier step S10, wherein the gate insulating
layer thin film 40a covers the light transmitting region 10a
and the light non-transmitting region 106 of the pixel
structure 10.

[0046] Particularly, referring to FIGS. 3¢-3e, first of all,
the gate insulating layer thin film 40q, the active layer thin
film 504, the ohmic contact layer thin film 60a, and the
source/drain metal thin film 70 are sequentially formed on
the glass substrate 20 on which the gate electrode 30 is
formed, wherein the source/drain metal thin film 70 is coated
with photoresist (not show in the figure), as shown in FIG.
3c.
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[0047] Then, the photoresist is exposed and developed
with a double-tone mask, and the photoresist corresponding
to a source region 70a and a drain region 705, and the
photoresist corresponding to a channel region are retained;
and the exposed source/drain metal thin film 70, the ohmic
contact layer thin film 604 and the active layer thin film 504
are etched away to obtain the structure shown in FIG. 3d.
[0048] Finally, the photoresist corresponding to the chan-
nel region is removed through ashing process, the ohmic
contact layer thin film 60a and the source/drain metal thin
film 70 above the channel region are etched, and the residual
photoresist is removed to get the gate insulating thin film
40q, the active layer 50, the ohmic contact layer 60 and the
source/drain electrodes 70a and 705, as shown in FIG. 3e.
[0049] S30: preparing a passivation layer thin film 805 on
the glass substrate 20 after step S20, wherein the passivation
layer thin film 805 covers the light transmitting region 10a
and the light non-transmitting region 105 of the pixel
structure 10, as shown in FIG. 3f.

[0050] S40: preparing a via hole 80a on the passivation
layer thin film 805 by etching process to expose the source
electrode 70a or the drain electrode 705 electrically con-
nected to the pixel electrode 90; at the same time, etching
away the gate insulating layer thin film 40a and the passi-
vation layer thin film 805 of the light transmitting region
10a, such that the light transmitting region 10a exposes the
glass substrate 20 so obtain the final gate insulating layer 40
and the passivation layer 80. Particularly, the passivation
thin film 805 is coated with photoresist, and the passivation
thin film 804 is exposed on a via hole region 80a and the
light transmitting region 10a by exposing and developing
the photoresist; the passivation layer thin film 805 is
removed from the via hole region 80a through etching
process to obtain the via hole 80a; and then the light
transmitting region 10a exposes the glass substrate 20 by
etching away the passivation layer thin film 805 and the gate
insulating layer thin film 40q, as shown in FIG. 3g.

[0051] S50: preparing the pixel electrode 90 on the glass
substrate 20 after step S40, wherein the pixel electrode 90 in
the light transmitting region 10a is directly connected to
glass substrate 20, and the pixel electrode 90 is electrically
connected to the source electrode 70a or drain electrode 705
through the via hole 804, as shown in FIG. 34.

[0052] As for the above preparation process, through
one-mask process in step S40, the gate insulating layer thin
film and the passivation layer thin film covered on the light
transmitting region are etched away when preparing the via
hole, no extra process is required, and the process is simple
and easy-implementation, and in the end, an array substrate
having higher transmittance is prepared.

[0053] An embodiment of the present invention also pro-
vides a liquid crystal panel, as shown in FIG. 4, the liquid
crystal panel includes an array substrate 100 and a color
filter substrate 200 disposed opposite to each other, and a
liquid crystal layer 300 between the array substrate 100 and
the color filter substrate 200, wherein the array substrate 100
uses the array substrate provided in the embodiment.
[0054] In conclusion, the array substrate and the liquid
crystal panel provided according to the embodiments of the
present invention improve the pixel structure in the array
substrate by removing the gate insulating layer and the
passivation layer in the light transmitting region, such that
the pixel electrode in the light transmitting region is directly
disposed on the glass substrate, to thereby increase the light
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transmittance of the light transmitting region in the pixel
structure, and increase the utilization of the backlight.
[0055] It should be explained that the relationship terms,
such as first and second, etc., in the present text are only used
for distinguishing one entity or operation from another entity
or operation without requiring or implying any actual rela-
tion or sequence existing between these entities or opera-
tions. Moreover, the term “include”, “contain” or any other
variant means covering instead of exclusively including, so
that the process, method, object or device including a series
of factors not only includes those factors but also includes
other factors that are not explicitly listed or further include
inherent factors for this process, method, object or device.
Where no more limitations are provided, the factors defined
by the sentence “include one . . . ” do not exclude additional
identical factors existing in the process, method, object or
device which includes the factors.

[0056] The above statements are only the specific embodi-
ments of the present application, it should be pointed out
that, to those ordinary skilled in the art, several improve-
ments and polish can be made without departing from the
principle of the present application, also those improve-
ments and polish should be considered as the protection
scope of the present application.

1. An array substrate, comprises a glass substrate and a
plurality of pixel structures formed on the glass substrate,
each pixel structure includes a light transmitting region and
a light non-transmitting region, wherein the light non-
transmitting region comprises a gate electrode, a gate insu-
lating layer, an active layer, a source electrode, a drain
electrode and a passivation layer which are sequentially
formed on the glass substrate;

the light transmitting region includes a pixel electrode
which is directly formed on the glass substrate, and the
pixel electrode extends to the light non-transmitting
region and is electrically connected to the source elec-
trode or the drain electrode.

2. The array substrate of claim 1, wherein a via hole is
provided on the passivation layer and through which the
pixel electrode is electrically connected to the source elec-
trode or the drain electrode.

3. The array substrate of claim 1, wherein an ohmic
contact layer is provided between the active layer and the
source/drain electrodes.

4. The array substrate of claim 1, wherein the material of
the gate insulating layer is SiN,, or Si0,.

5. The array substrate of claim 1, wherein the material of
the passivation layer is SiN_ or SiO..

6. A method of preparing a array substrate, comprising;

S10: preparing a gate electrode on a glass substrate;

S20: sequentially preparing a gate insulating layer thin
film, an active layer, an ohmic contact layer, a source
electrode and a drain electrode on the glass substrate
after the step S10, wherein the gate insulating layer thin
film covers a light transmitting region and a light
non-transmitting region of a pixel structure;

S30: preparing a passivation layer thin film on the glass
substrate after step S20, wherein the passivation layer
thin film covers the light transmitting region and the
light non-transmitting region of the pixel structure;

S40: preparing a via hole on the passivation layer thin film
by etching process, and etching the gate insulating
layer thin film and the passivation layer thin film
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covered on the light transmitting region, such that the
light transmitting region exposes the glass substrate;
and
S50: preparing a pixel electrode on the glass substrate
after step S40, wherein the pixel electrode in the light
transmitting region is directly formed on the glass
substrate, and the pixel electrode is electrically con-
nected to the source electrode or the drain electrode
through the via hole.
7. The method of preparing the array substrate of claim 6,
wherein the step S10 specifically comprises:
forming a layer of gate metal thin film on the glass
substrate;
coating a photoresist on the gate metal thin film and
reserving the photoresist of a gate pattern region by
exposing and developing the photoresist; and
etching away the exposed gate metal thin film and remov-
ing the residual photoresist so as to form the gate
electrode.
8. The method of preparing the array substrate of claim 6,
wherein the step S20 specifically comprises:
sequentially forming a gate insulting layer thin film, an
active layer thin film, an ohmic contact layer thin film
and a source/drain metal thin film on the glass substrate
which the gate electrode has already been formed on,
and coating a photoresist on the source/drain metal thin
film;
exposing and developing the photoresist with a double-
tone mask, and retaining the photoresist corresponding
to a source region and a drain region, and the photo-
resist corresponding to a channel region;
etching away the exposed region of the source/drain metal
thin film, the ohmic contact layer thin film and the
active layer thin film;
removing the photoresist corresponding to the channel
region through ashing process, and etching the ohmic
contact layer thin film and the source/drain metal thin
film on the channel region; and
removing the residual photoresist to obtain the gate insu-
lating layer thin film, the active layer, the ohmic contact
layer and the source/drain electrodes.
9. The method of preparing the array substrate of claim 6,
wherein the step S40 specifically comprises:
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coating photoresist on the passivation layer thin film, and
exposing the passivation layer thin film on a via hole
region and the light transmitting region by exposing
and developing the photoresist;

etching away the passivation layer thin film from the via

hole region through etching process, so as to obtain the
via hole; and at the same time etching away the
passivation layer thin film and the gate insulating layer
thin film from the light transmitting region, so as to
expose the glass substrate.

10. The method of preparing the array substrate of claim
6, wherein the material of the gate insulating layer thin film
is SiN, or SiO,.

11. The method of preparing the array substrate of claim
6, wherein the material of the passivation layer thin film is
SiN_ or Si0..

12. A liquid crystal panel, comprises an array substrate
and a color filter substrate disposed opposite to each other,
and a liquid crystal layer disposed between the array sub-
strate and the color filter substrate, wherein the array sub-
strate comprises a glass substrate and a plurality of pixel
structures formed on the glass substrate. each pixel structure
includes a light transmitting region and a light non-trans-
mitting region, wherein the light non-transmitting region
comprises a gate electrode, a gate insulating layer, an active
layer, a source electrode, a drain electrode and a passivation
layer which are sequentially formed on the glass substrate;
and the light transmitting region includes a pixel electrode
which is directly formed on the glass substrate, and the pixel
electrode extends to the light non-transmitting region and is
electrically connected to the source electrode or the drain
electrode.

13. The liquid crystal panel of claim 12, wherein a via
hole 1s provided on the passivation layer and through which
the pixel electrode is electrically connected to the source
electrode or the drain electrode.

14. The liquid crystal panel of claim 12, wherein an ohmic
contact layer is provided between the active layer and the
source/drain electrodes.

15. The liquid crystal panel of claim 12, wherein the
material of the gate insulating layer is SiN, or SiO,.

16. The liquid crystal panel of claim 12, wherein the
material of the passivation layer is SiN, or SiO,.

L S S T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

L5
H 2T SR
SAERGERE

BEGF)

BFIERBEREERNERERFER LNSNMEREN , 8MRE
ZUREAXEMEELXE , HhIFEEXXEIEMER , MiRke
SR, BRE , RBR , RERMACERIERERBERLEXLX
HERERFREREERLNGRBR , GEBREMRBIEEXXE 80~
FREZFREMITER BRET —FHZEFERNGTENDE
ZBE B EAREY R R E AR

B ERRERESE  RBEIR

US20170108722A1

US14/777876

RYIHHEEXBEARBRLF

RYITHEEXBRERERLT.

Y THEEXERRERNE.

GAO DONGZI

GAO, DONGZI

2017-04-20

2015-04-27

GO02F1/1368 G02F1/1335 G02F1/1362 G02F1/1333 G02F1/1343

patsnap

GO02F1/1368 G02F1/133345 G02F1/134309 G02F1/136286 G02F2001/136295 G02F1/133514
G02F2001/133302 G02F2201/123 G02F1/136227 HO1L27/124

201510166113.3 2015-04-09 CN

uS9804464

Espacenet

|#



https://share-analytics.zhihuiya.com/view/30c2b5ad-4365-4cda-a2c7-fd5eaa4c2fe9
https://worldwide.espacenet.com/patent/search/family/053620632/publication/US2017108722A1?q=US2017108722A1
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=%2220170108722%22.PGNR.&OS=DN/20170108722&RS=DN/20170108722

