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(57) ABSTRACT

The present disclosure provides a thin film transistor array
substrate, a method for manufacturing the same and a
display device. The method includes forming, on a substrate,
a gate electrode, a common electrode, a gate insulation layer,
an active layer and a source-drain metal layer, and forming,
on the resultant substrate, a pixel electrode and a passivation
layer by one patterning process.
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THIN FILM TRANSISTOR ARRAY
SUBSTRATE, METHOD FOR
MANUFACTURING THE SAME, AND
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims a priority to Chinese Patent
Application No. 201410641424.6 filed on Nov. 13, 2014, the
disclosures of which are incorporated in their entirety by
reference herein.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of dis-
playing technology, and in particular to a thin film transistor
(TFT) array substrate and a method for manufacturing the
same, and a display device.

BACKGROUND

[0003] In order to achieve a high pixel per inch (PPI) and
a high production capacity, it is necessary to reduce sizes of
TFTs and reduce the number of masks used in the process of
manufacturing the TFTs. At present, the process of manu-
facturing a TFT array substrate includes processes of using
7 masks, 6 masks, 5 masks and 4 masks. It may be
understood that, the fewer the masks used in the manufac-
turing process of the TFT array substrate, the lower the cost
thereof will be.

SUMMARY

[0004] In view of this, the present disclosure provides a
thin film transistor array substrate, a method for manufac-
turing the same and a display device, so as to reduce the
number of the masks used in the process of manufacturing
the TFT array substrate.

[0005] To achieve the object hereinabove, a method for
manufacturing the TFT array substrate includes: forming, on
a substrate, a gate electrode, a common electrode, a gate
insulation layer, an active layer and a source and drain metal
layer; and forming, on the resultant substrate, a pixel elec-
trode and a passivation layer by one patterning process.
[0006] Optionally, the forming, on the resultant substrate,
the pixel electrode and the passivation layer by one pattern-
ing process includes:

[0007] forming a third transparent conductive thin film;
[0008] coating photoresist onto the third transparent con-
ductive thin film;

[0009] exposing and developing the photoresist by a com-
mon mask plate, so as to form a photoresist fully-reserved
region and a photoresist fully-unreserved region, where the
photoresist fully-reserved region includes a region corre-
sponding to the pixel electrode, a common electrode line and
source and drain electrodes, and the photoresist fully-unre-
served region includes a region corresponding to a channel
between the source and the drain electrodes and the passi-
vation layer;

[0010] etching the third transparent conductive thin film at
the photoresist fully-unreserved region, so as to form the
pixel electrode, the common electrode line and a source
electrode protective portion, where the source electrode
protective portion covers the source electrode, and the pixel
electrode covers the drain electrode;
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[0011] etching the source and drain metal layer at the
photoresist fully-unreserved region, so as to form the source
and the drain electrodes, where the pixel electrode is over-
lapped with and jointed to the drain electrode;

[0012] forming a passivation layer thin film; and

[0013] peeling off the photoresist at the photoresist fully-
reserved region, so as to form the passivation layer.

[0014] Optionally, the forming on the substrate, the gate
electrode, the common electrode, the gate insulation layer,
the active layer and the source and drain metal layer
includes: forming, on the substrate, the gate electrode, the
common electrode, and a common electrode line connection
portion by one patterning process.

[0015] Optionally, the forming, on the substrate, the gate
electrode, the common electrode, and the common electrode
line connection portion by one patterning process includes:
[0016] forming, on the substrate, a first transparent con-
ductive thin film, a gate metal thin film and a second
transparent conductive thin film in sequence;

[0017] coating photoresist onto the second transparent
conductive thin film;

[0018] exposing and developing the photoresist with a
grey tone mask plate or a halftone mask plate, so as to form
a photoresist fully-reserved region, a photoresist partially-
reserved region and a photoresist fully-unreserved region,
where the photoresist fully-reserved region includes a region
corresponding to the gate electrode and the common elec-
trode line connection portion, the photoresist partially-re-
served region includes a region corresponding to the com-
mon electrode, and the photoresist fully-unreserved region
includes a region other than the photoresist fully-reserved
region and the photoresist partially-reserved region;

[0019] removing the first transparent conductive thin film,
the gate metal thin film and the second transparent conduc-
tive thin film at the photoresist fully-unreserved region by an
etching process;

[0020] removing the photoresist at the photoresist par-
tially-reserved region by an ashing process;

[0021] removing the gate metal thin film and the second
transparent conductive thin film at the photoresist partially-
reserved region by an etching process, so as to form the
common electrode; and

[0022] peeling off the photoresist at the photoresist fully-
reserved region, so as to expose the gate electrode and the
common electrode line connection portion.

[0023] Optionally, the forming on the substrate, the gate
electrode, the common electrode, the gate insulation layer,
the active layer and the source and drain metal layer further
includes: forming the gate insulation layer, the active layer
and the source and drain metal layer by one patterning
process.

[0024] Optionally, the forming the gate insulation layer,
the active layer and the source and drain metal layer by one
patterning process includes:

[0025] forming a gate insulation thin film, an active layer
thin film and a source and drain metal thin film in sequence;

[0026] coating photoresist onto the source and drain metal
thin film;
[0027] exposing and developing the photoresist with a

grey tone mask plate or a halftone mask plate, so as to form
a photoresist fully-reserved region, a photoresist partially-
reserved region and a photoresist fully-unreserved region,
where the photoresist fully-reserved region includes a region
corresponding to the active layer, the photoresist fully-
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unreserved region includes a region corresponding to the
common electrode line connection portion, and the photo-
resist partially-reserved region includes a region other than
the photoresist fully-reserved region and the photoresist
fully-unreserved region;

[0028] removing the gate insulation thin film, the active
layer thin film and the source and drain metal thin film at the
photoresist fully-unreserved region by an etching process;

[0029] removing the photoresist at the photoresist par-
tially-reserved region by an ashing process;

[0030] removing the source and drain metal thin film and
the active layer thin film at the photoresist partially-reserved
region by an etching process, so as to form the gate
insulation layer; and

[0031] peeling off the photoresist at the photoresist fully-
reserved region, so as to expose the source and drain metal
layer and the active layer.

[0032] A thin film transistor (TFT) array substrate is
further provided, including: a substrate, and a gate electrode,
a common electrode, a gate insulation layer, an active layer,
a source electrode and a drain electrode arranged on the
substrate; a pixel electrode, arranged on the gate insulation
layer and overlapped with and jointed to the drain electrode;
and a passivation layer, arranged on the gate insulation layer
and a channel between the source and the drain electrode.

[0033] Optionally, the TFT array substrate further
includes: a common electrode line, arranged at a layer and
made of a material identical to the pixel electrode.

[0034] Optionally, the gate electrode and the common
electrode are arranged on the substrate, and the TFT array
substrate further includes:

[0035] a transparent conductive thin film protective por-
tion, arranged between the gate electrode and the substrate
and arranged at a layer and made of a material identical to
the common electrode;

[0036] a common electrode line connection portion,
arranged on the common electrode and including a first
transparent conductive layer and a gate metal layer, where
the common electrode is connected to the corresponding
common electrode line via the common electrode line con-
nection portion.

[0037] Optionally, the TFT array substrate further
includes: a gate electrode protective layer, arranged between
the gate electrode and the gate insulation layer, where the
common electrode line connection portion further includes a
second transparent conductive layer arranged at a layer and
made of a material identical to the gate electrode protective
layer.

[0038] Optionally, the TFT array substrate further
includes: a source electrode protective portion arrange on
the source electrode and arranged at a layer and made of a
material identical to the pixel electrode.

[0039] According to the present disclosure, the pixel elec-
trode and the passivation layer may be formed by one
patterning process, thereby reducing the number of the
masks used in the process of manufacturing the TFT array
substrate and reducing the production cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIGS. 1-1 to 1-7 show a process of forming a gate
electrode, a common electrode and a common electrode line
connection portion on a substrate by one patterning process
in some embodiments of the present disclosure;
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[0041] FIGS. 2-1 to 2-7 show a process of forming a gate
insulation layer, an active layer and a source-drain metal
layer by one patterning process in some embodiments of the
present disclosure;

[0042] FIGS. 3-1 to 3-7 show a process of forming a pixel
electrode, a common electrode line, source-drain electrodes
and a passivation layer by one patterning process in some
embodiments of the present disclosure; and

[0043] FIG. 4 is a schematic view of a TFT array substrate
in some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0044] In order to make the technical issues, the technical
solutions and the advantages of the present disclosure more
apparent, the present disclosure will be described hereinafter
in details in conjunction with the drawings and embodi-
ments.

[0045] According to a method for manufacturing a TFT
array substrate in the related art, after source-drain elec-
trodes are formed, a passivation (PVX) layer is generally
deposited onto the source-drain electrodes, and via-holes are
formed in the passivation layer by one patterning process.
Then, a transparent conductive thin film is formed on the
passivation layer, and a pixel electrode is formed by one
patterning process. Each pixel electrode is connected to the
corresponding drain electrode through the via-hole. In other
words, two masks are required to form the passivation layer
and the pixel electrode in the process of manufacturing the
TFT array substrate in the related art.

[0046] In order to reduce the number of the masks used in
the process of manufacturing the TFT array substrate, a
method for manufacturing a TFT array substrate is provided
in the present disclosure, including:

[0047] Step S1: forming, on a substrate, a gate electrode,
a common electrode, a gate insulation layer, an active layer
and a source-drain metal layer; and

[0048] Step S2: forming, on the substrate on which the
gate electrode, the common electrode, the gate insulation
layer, the active layer and the source-drain metal layer are
formed, a pixel electrode and a passivation layer by one
patterning process.

[0049] According to the method in some embodiments of
the present disclosure, the pixel electrode and the passiva-
tion layer may be formed by one patterning process, thereby
reducing the number of the masks used in the process of
manufacturing the TFT array substrate and reducing the
production cost.

[0050] The step of forming the pixel electrode and the
passivation layer by one patterning process will be described
in details hereinafter.

[0051] At Step S1, the source-drain metal layer may cover
completely a channel between source-drain electrodes, i.e.,
the channel between the source-drain electrodes is not
formed. Optionally, the source -drain metal layer may not
cover the channel between the source and drain electrodes,
i.e., the channel between the source-drain electrodes is
formed.

[0052] At Step S1, when the source-drain metal layer
covers completely the channel between the source and drain
electrodes, the step of forming the pixel electrode and the
passivation layer by one patterning process includes follow-
ing steps.
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[0053] Step S211 is to form a third transparent conductive
thin film. The third transparent conductive thin film may be
an indium tin oxide (ITO) or an indium zinc oxide (IZO)
conductive thin film.

[0054] Step S212 is to coat photoresist onto the third
transparent conductive thin film.

[0055] Step S213 is to expose and develop the photoresist
by a common mask plate, so as to form a photoresist
fully-reserved region and a photoresist fully-unreserved
region. The photoresist fully-reserved region includes a
region corresponding to the pixel electrode, a common
electrode line and the source-drain electrodes. The photo-
resist fully-unreserved region includes a region correspond-
ing to the channel between the source and the drain elec-
trodes and the passivation layer.

[0056] Step S214 is to etch the third transparent conduc-
tive thin film at the photoresist fully-unreserved region, so as
to form the pixel electrode, the common electrode line and
a source electrode protective portion. The source electrode
protective portion covers the source electrode. The pixel
electrode covers the drain electrode.

[0057] Step S215 is to etch the source-drain metal layer at
the photoresist fully-unreserved region, so as to form the
source and the drain electrodes.

[0058] In Step S215, since the source electrode protective
portion covers the source electrode, so the source-drain
metal layer at the region of the source electrode may not be
etched. Since the pixel electrode covers the drain electrode,
so the source-drain metal layer at the region of the drain
electrode may not be etched.

[0059] Step S216 is to form a passivation layer thin film.

[0060] Step S217 is to peel off the photoresist at the
photoresist fully-reserved region, so as to form the passiva-
tion layer.

[0061] Insome embodiments of the present disclosure, the
pixel electrode and the common electrode line are formed
simultaneously, i.e., the pixel electrode and the common
electrode line are formed on the same plane, and thus it is
easy to achieve lap joints of the pixel electrode and the
common electrode when bright points occur, so as to turn the
bright points into dark points.

[0062] Of course, in some embodiments of the present
disclosure, the pixel electrode and the common electrode
line may not be formed simultaneously. Then, in Step S213,
the photoresist fully-reserved region merely includes a
region corresponding to the pixel electrode and the source
and drain electrodes, and does not include a region corre-
sponding to the common electrode line.

[0063] Inthe embodiments of the present disclosure, after
the source-drain metal layer is formed, the pixel electrode is
formed firstly and then the passivation layer thin film is
formed without peeling off the photoresist. Then, the pho-
toresist at the photoresist fully-reserved region is peeled off,
such that the passivation layer thin film on this part of the
photoresist is removed accordingly. The passivation layer
thin film at the photoresist fully-unreserved region forms the
passivation layer which covers and protects a region not
covered by the transparent conductive thin film. It can be
seen that, in the embodiment of the present disclosure, the
pixel electrode and the passivation layer may be formed by
merely one patterning process, thereby reducing the number
of the masks used in the process of manufacturing the TFT
array substrate and reducing the production cost.
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[0064] In Step S1, when the source-drain metal layer does
not cover the channel between the source and drain elec-
trode, i.e., the channel between the source and drain elec-
trode is formed, the step of forming the pixel electrode and
the passivation layer by one patterning process includes the
following steps.

[0065] Step S221 is to form a third transparent conductive
thin film. The third transparent conductive thin film may be
an ITO or an IZO conductive thin film.

[0066] Step S222 is to coat photoresist onto the third
transparent conductive thin film.

[0067] Step S223 is to expose and develop the photoresist
by a common mask plate, so as to form a photoresist
fully-reserved region and a photoresist fully-unreserved
region. The photoresist fully-reserved region includes a
region corresponding to the pixel electrode and a common
electrode line. The photoresist fully-unreserved region
includes a region corresponding to the passivation layer.
[0068] Step S224 is to etch the third transparent conduc-
tive thin film at the photoresist fully-unreserved region, so as
to form the pixel electrode and the common electrode line.
[0069] Step S225 is to form a passivation layer thin film.
[0070] Step S226 is to peel off the photoresist at the
photoresist fully-reserved region, so as to form the passiva-
tion layer.

[0071] Insome embodiments of the present disclosure, the
pixel electrode and the common electrode line are formed
simultaneously, i.e., the pixel electrode and the common
electrode line are formed on the same plane, and thus it is
easy to achieve lap joints of the pixel electrode and the
common electrode when the bright points occur, so as to turn
the bright points into dark points.

[0072] Of course, in some embodiments of the present
disclosure, the pixel electrode and the common electrode
line may not be formed simultaneously. Then, in Step S223,
the photoresist fully-reserved region merely includes a
region corresponding to the pixel electrode and source and
drain electrodes, and does not include a region correspond-
ing to the common electrode line.

[0073] Inthe embodiments of the present disclosure, after
the source-drain metal layer is formed, the pixel electrode is
formed firstly and then the passivation layer thin film is
formed without peeling off the photoresist. Then, the pho-
toresist at the photoresist fully-reserved region is peeled off,
such that the passivation layer thin film on this part of the
photoresist is removed accordingly. The passivation layer
thin film at the photoresist fully-unreserved region forms the
passivation layer which covers and protects a region not
covered by the transparent conductive thin film. It can be
seen that, in the embodiment of the present disclosure, the
pixel electrode and the passivation layer may be formed by
merely one patterning process, thereby reducing the number
of the masks used in the process of manufacturing the TFT
array substrate and reducing the production cost.

[0074] In Step S1 hereinabove, the gate electrode, the
common electrode, the gate insulation layer, the active layer
and the source-drain metal layer may be formed on the
substrate by a method in the related art. In order to further
reduce the number of the masks, the gate electrode, the
common electrode, the gate insulation layer, the active layer
and the source-drain metal layer may be formed on the
substrate by the method in the embodiments of the present
disclosure hereinafter.
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[0075] For example, the gate electrode, the common elec-
trode, and a common electrode line connection portion may
be formed by one patterning process.

[0076] To be specific, the step of forming, on the substrate,
the gate electrode, the common electrode, and the common
electrode line connection portion by one patterning process
may include the following steps.

[0077] Step S111 is to form, on the substrate, a first
transparent conductive thin film, a gate metal thin film and
a second transparent conductive thin film in sequence. The
first and second transparent conductive thin films may be
ITO or IZO conductive thin films.

[0078] Step S112 is to coat photoresist onto the second
transparent conductive thin film.

[0079] Step S113 is to expose and develop the photoresist
by a grey tone mask plate or a half tone mask plate, so as to
form a photoresist fully-reserved region, a photoresist par-
tially-reserved region and a photoresist fully-unreserved
region. The photoresist fully-reserved region includes a
region corresponding to the gate electrode and the common
electrode line connection portion. The photoresist partially-
reserved region includes a region corresponding to the
common electrode. The photoresist fully-unreserved region
includes a region other than the photoresist fully-reserved
region and the photoresist partially-reserved region.

[0080] The common electrode line connection portion
formed in Step S113 is configured to connect the common
electrode to the common electrode line. The common elec-
trode line is formed in a plane identical to the pixel electrode
and formed simultaneously with the pixel electrode.
[0081] Step S114 is to remove the first transparent con-
ductive thin film, the gate metal thin film and the second
transparent conductive thin film at the photoresist fully-
unreserved region by an etching process.

[0082] Step S115 is to remove the photoresist at the
photoresist partially-reserved region by an ashing process.
[0083] Step S116 is to remove the gate metal thin film and
the second transparent conductive thin film at the photoresist
partially-reserved region by an etching process, so as to form
the common electrode.

[0084] Step S117 is to peel off the photoresist at the
photoresist fully-reserved region, so as to expose the gate
electrode and the common electrode line connection portion.
[0085] In the embodiment hereinabove, when the gate
electrode is formed, a gate electrode protective layer, which
is formed by the reserved second transparent conductive thin
film, may be formed on the gate electrode, so as to protect
the gate electrode in the subsequent step of etching the
source-drain metal layer. Of course, if the etching process of
the source-drain metal layer can be controlled well, it is
unnecessary to form such gate electrode protective layer.
Then, in Step S111, it is merely required to form the first
transparent conductive thin film and the gate metal thin film,
without forming the second transparent conductive thin film.
[0086] Of course, when the common electrode line is
arranged at a plane different from the pixel electrode, merely
the gate electrode and the common electrode may be formed
on the substrate by one patterning process. Then, the pho-
toresist fully-reserved region formed in Step S113 merely
includes a region corresponding to the gate electrode.
[0087] In order to further reduce the number of the masks,
the gate insulation layer, the active layer and the source-
drain metal layer may be formed by one patterning process
in some embodiments of the present disclosure.
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[0088] To be specific, the step of forming the gate insu-
lation layer, the active layer and the source-drain metal layer
by one patterning process may include the following steps.

[0089] Step S121 is to form a gate insulation thin film, an
active layer thin film and a source-drain metal thin film in
sequence.

[0090] Step S122 is to coat photoresist onto the source-
drain metal thin film.

[0091] Step S123 is to expose and develop the photoresist
by a grey tone mask plate or a half tone mask plate, so as to
form a photoresist fully-reserved region, a photoresist par-
tially-reserved region and a photoresist fully-unreserved
region. The photoresist fully-reserved region includes a
region corresponding to the active layer. The photoresist
fully-unreserved region includes a region corresponding to
the common electrode line connection portion. The photo-
resist partially-reserved region includes a region other than
the photoresist fully-reserved region and the photoresist
fully-unreserved region.

[0092] The common electrode line connection portion
formed in Step S123 is configured to connect the common
electrode to the common electrode line. The common elec-
trode line is formed in a plane identical to the pixel electrode
and formed simultaneously with the pixel electrode.

[0093] Step S124 is to remove the gate insulation thin film,
the active layer thin film and the source-drain metal thin film
at the photoresist fully-unreserved region by an etching
process.

[0094] Step S125 is to remove the photoresist at the
photoresist partially-reserved region by an ashing process.
[0095] Step S126 is to remove the source-drain metal thin
film and the active layer thin film at the photoresist partially-
reserved region by an etching process, so as to form the gate
insulation layer.

[0096] Step S127 is to peel off the photoresist at the
photoresist fully-reserved region, so as to expose the source-
drain metal layer and the active layer.

[0097] In the source-drain metal layer formed in some
embodiments of the present disclosure, the source-drain
metal layer covers completely a channel between the source
and the drain electrodes, i.e., the channel between the source
and the drain electrodes has not been formed, so that the
channel may be protected in the subsequent step of forming
the pixel electrode by an etching process.

[0098] In the embodiment hereinabove, a bottom-gate
type TFT array substrate is taken as an example to illustrate
the method in some embodiments of the present disclosure.
Of course, the step of forming the pixel electrode and the
passivation layer by one pattering process is also applicable
to a top-gate type TFT array substrate.

[0099] From the above, in Step S1, the gate electrode, the
common electrode, the gate insulation layer, the active layer
and the source-drain metal layer may be formed by merely
two patterning processes, i.e., according to the method for
manufacturing the TFT array substrate in some embodi-
ments of the present disclosure, the TFT array substrate may
be formed by merely three patterning processes, thereby
reducing the number of the masks and making the process
simple and easy to be controlled.

[0100] The method of forming the TFT array substrate by
three patterning processes will be described hereinafter and
may include the following steps.
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[0101] Step S31 is to form, on a substrate, a gate electrode,
a common electrode, and a common electrode line connec-
tion portion by one patterning process.

[0102] Step S32 is to form, on the resultant substrate, a
gate insulation layer, an active layer and a source-drain
metal layer by one patterning process.

[0103] Step S33 is to form, on the resultant substrate, a
pixel electrode, a common electrode line, source and drain
electrodes and a passivation layer.

[0104] Referring to FIG. 1-1 to FIG. 1-7, the Step S31
further includes the following steps.

[0105] Step S311 is to form, on a substrate 101, a first
transparent conductive thin film 201, a gate metal thin film
202 and a second transparent conductive thin film 203 in
sequence. The first transparent conductive thin film 201 and
the second transparent conductive thin film 203 may be ITO
or IZO conductive thin films.

[0106] Step S312 is to coat photoresist 204 onto the
second transparent conductive thin film 203.

[0107] Step S313 is to expose and develop the photoresist
by a grey tone mask plate or a half tone mask plate, so as to
form a photoresist fully-reserved region 2041, a photoresist
partially-reserved region 2042 and a photoresist fully-unre-
served region 2043. The photoresist fully-reserved region
2041 includes a region corresponding to the gate electrode
and the common electrode line connection portion. The
photoresist partially-reserved region 2042 includes a region
corresponding to the common electrode. The photoresist
fully-unreserved region 2043 includes a region other than
the photoresist fully-reserved region 2041 and the photore-
sist partially-reserved region 2042.

[0108] Step S314 is to remove the first transparent con-
ductive thin film 201, the gate metal thin film 202 and the
second transparent conductive thin film 203 at the photore-
sist fully-unreserved region 2043 by an etching process.
[0109] Step S315 is to remove the photoresist at the
photoresist partially-reserved region 2042 by an ashing
process.

[0110] Step S316 is to remove the gate metal thin film 202
and the second transparent conductive thin film 203 at the
photoresist partially-reserved region 2042 by an etching
process, so as to form the common electrode 102.

[0111] Step S317 is to peel off the photoresist at the
photoresist fully-reserved region 2041, so as to expose the
gate electrode 103 and the common electrode line connec-
tion portion 104.

[0112] Referring to FIG. 2-1 to FIG. 2-7, the Step S32
further includes the following steps.

[0113] Step S321 is to form a gate insulation thin film 301,
an active layer thin film 302 and a source-drain metal thin
film 303 in sequence.

[0114] Step S322 is to coat photoresist 304 onto the
source-drain metal thin film 303.

[0115] Step S323 is to expose and develop the photoresist
by a grey tone mask plate or a half tone mask plate, so as to
form a photoresist fully-reserved region 3041, a photoresist
partially-reserved region 3042 and a photoresist fully-unre-
served region 3043. The photoresist fully-reserved region
3041 includes a region corresponding to the active layer. The
photoresist fully-unreserved region 3043 includes a region
corresponding to the common electrode line connection
portion. The photoresist partially-reserved region 3042
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includes a region other than the photoresist fully-reserved
region 3041 and the photoresist fully-unreserved region
3043.

[0116] Step S324 is to remove the gate insulation thin film
301, the active layer thin film 302 and the source-drain metal
thin film 303 at the photoresist fully-unreserved region 3043
by an etching process.

[0117] Step S325 is to remove the photoresist at the
photoresist partially-reserved region 3042 by an ashing
process.

[0118] Step S326 is to remove the source-drain metal thin
film 303 and the active layer thin film 302 at the photoresist
partially-reserved region 3042 by an etching process, so as
to form the gate insulation layer 105.

[0119] Step S327 is to peel off the photoresist at the
photoresist fully-reserved region 3041, so as to expose the
source-drain metal layer 107 and the active layer 106.
[0120] Referring to FIG. 3-1 to FIG. 3-7, the Step S33
further includes the following steps.

[0121] Step S331 is to form a third transparent conductive
thin film 104. The third transparent conductive thin film 104
may be an indium tin oxide (ITO) or an indium zinc oxide
(IZO) conductive thin film.

[0122] Step S332 is to coat photoresist 402 onto the third
transparent conductive thin film 401.

[0123] Step S333 is to expose and develop the photoresist
402 by a common mask plate, so as to form a photoresist
fully-reserved region 4021 and a photoresist fully-unre-
served region 4022. The photoresist fully-reserved region
4021 includes a region corresponding to the pixel electrode,
the common electrode line and the source and drain elec-
trodes. The photoresist fully-unreserved region 4022
includes a region corresponding to a channel between the
source and the drain electrode and the passivation layer.
[0124] Step S334 is to etch the third transparent conduc-
tive thin film 401 at the photoresist fully-unreserved region
4022, so as to form the pixel electrode 108, the common
electrode line 109 and a source electrode protective portion
110.

[0125] Step S335 is to etch the source-drain metal layer
107 at the photoresist fully-unreserved region 4022, so as to
form the source electrode 1071 and the drain electrode 1072.

[0126] Step S336 is to form a passivation layer thin film
403.
[0127] Step S337 is to peel off the photoresist at the

photoresist fully-reserved region 4021, so as to form the
passivation layer 111.

[0128] AsshowninFIG. 4, a TFT array substrate is further
provided in some embodiments of the present disclosure,
including:

[0129] a substrate 101, and a gate electrode 103, a com-
mon electrode 102, a gate insulation layer 105, an active
layer 106, a source electrode 1071 and a drain electrode
1072 arranged on the substrate 101;

[0130] a pixel electrode 108 arranged on the gate insula-
tion layer 105 and overlapped with and jointed to the drain
electrode 1072; and

[0131] a passivation layer 111 arranged on the gate insu-
lation layer 105 and a channel between the source electrode
1071 and the drain electrode 1072.

[0132] Optionally, the TFT array substrate further
includes: a common electrode line 109, arranged at a layer
and made of a material identical to the pixel electrode 108.
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[0133] That is, the pixel electrode 108 and the common
electrode line 109 are formed on the same plane, and thus it
is easy to achieve the lap joints of the pixel electrode 102 and
the common electrode 108 when the bright points occur, so
as to turn the bright points into dark points.

[0134] Optionally, the TFT array substrate further
includes:

[0135] the gate electrode 103, arranged on the substrate
101;

[0136] the common electrode 102, arranged on the sub-
strate 101.

[0137] The thin film transistor array substrate further
includes:

[0138] a transparent conductive thin film protective por-

tion 112, arranged between the gate electrode 103 and the
substrate 101 and arranged at a layer and made of a material
identical to the common electrode 102;

[0139] a common electrode line connection portion 104,
arranged on the common electrode 102 and including a first
transparent conductive layer 1041 and a gate metal layer
1042, where the common electrode 102 is connected to the
corresponding common electrode line 109 via the common
electrode line connection portion 104.

[0140] Optionally, the TFT array substrate further
includes: a gate electrode protective layer 113, arranged
between the gate electrode 103 and the gate insulation layer
105.

[0141] The common electrode line connection portion 104
further includes a second transparent conductive layer 1043
arranged at a layer and made of a material identical to the
gate electrode protective layer 113.

[0142] Optionally, the TFT array substrate further
includes: a source electrode protective portion 110 arrange
on the source electrode 1071 and arranged at a layer and
made of a material identical to the pixel electrode 108.
[0143] A display device is further provided in some
embodiments of the present disclosure, including the TFT
array substrate hereinabove.

[0144] The above are merely the optional embodiments of
the present disclosure. A person skilled in the art may make
further modifications and improvements without departing
from the principle of the present disclosure, and these
modifications and improvements shall also fall within the
scope of the present disclosure.

1. A method for manufacturing a thin film transistor array
substrate, comprising:

forming, on a substrate, a gate electrode, a common

electrode, a gate insulation layer, an active layer and a
source-drain metal layer; and

forming, on the substrate on which the gate electrode, the

common electrode, the gate insulation layer, the active
layer and the source-drain metal layer are formed, a
pixel electrode and a passivation layer by one pattern-
ing process.

2. The method according to claim 1, wherein the forming
the pixel electrode and the passivation layer by one pattern-
ing process comprises:

forming a transparent conductive thin film;

coating photoresist onto the transparent conductive thin

film;

exposing and developing the photoresist with a common

mask plate, so as to form a photoresist fully-reserved
region and a photoresist fully-unreserved region,
wherein the photoresist fully-reserved region com-
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prises a region corresponding to the pixel electrode, a
common electrode line and a source electrode and a
drain electrode, and the photoresist fully-unreserved
region comprises a region corresponding to a channel
between the source electrode and the drain electrode
and the passivation layer;

etching the transparent conductive thin film at the pho-

toresist fully-unreserved region, so as to form the pixel
electrode, the common electrode line and a source
electrode protective portion;

etching the source-drain metal layer at the photoresist

fully-unreserved region, so as to form the source and
drain electrodes; wherein the pixel electrode is over-
lapped with and jointed to the drain electrode; wherein
the source electrode protective portion covers the
source electrode, and the pixel electrode covers the
drain electrode;

forming a passivation layer thin film; and

peeling off the photoresist at the photoresist fully-reserved

region, so as to form the passivation layer.

3. The method according to claim 1, wherein the forming
on the substrate, the gate electrode, the common electrode,
the gate insulation layer, the active layer and the source-
drain metal layer comprises:

forming, on the substrate, the gate electrode, the common

electrode, and a common electrode line connection
portion by one patterning process.

4. The method according to claim 3, wherein the forming,
on the substrate, the gate electrode, the common electrode,
and the common electrode line connection portion by one
patterning process comprises:

forming, on the substrate, a first transparent conductive

thin film, a gate metal thin film and a second transpar-
ent conductive thin film in sequence;

coating photoresist onto the second transparent conduc-

tive thin film;
exposing and developing the photoresist with a grey tone
mask plate or a half tone mask plate, so as to form a
photoresist fully-reserved region, a photoresist par-
tially-reserved region and a photoresist fully-unre-
served region, wherein the photoresist fully-reserved
region comprises a region corresponding to the gate
electrode and the common electrode line connection
portion, the photoresist partially-reserved region com-
prises a region corresponding to the common electrode,
and the photoresist fully-unreserved region comprises a
region other than the photoresist fully-reserved region
and the photoresist partially-reserved region;

removing the first transparent conductive thin film, the
gate metal thin film and the second transparent con-
ductive thin film at the photoresist fully-unreserved
region by an etching process;

removing the photoresist at the photoresist partially-

reserved region by an ashing process;

removing the gate metal thin film and the second trans-

parent conductive thin film at the photoresist partially-
reserved region by an etching process, so as to form the
common electrode; and

peeling off the photoresist at the photoresist fully-reserved

region, so as to expose the gate electrode and the
common electrode line connection portion.

5. The method according to claim 3, wherein the forming
on the substrate, the gate electrode, the common electrode,



US 2017/0243901 Al

the gate insulation layer, the active layer and the source-
drain metal layer further comprises:

forming the gate insulation layer, the active layer and the
source-drain metal layer by one patterning process.

6. The method according to claim 5, wherein the forming
the gate insulation layer, the active layer and the source-
drain metal layer by one patterning process comprises:

forming a gate insulation thin film, an active layer thin
film and a source-drain metal thin film in sequence;

coating photoresist onto the source-drain metal thin film;

exposing and developing the photoresist with a grey tone
mask plate or a half tone mask plate, so as to form a
photoresist fully-reserved region, a photoresist par-
tially-reserved region and a photoresist fully-unre-
served region, wherein the photoresist fully-reserved
region comprises a region corresponding to the active
layer, the photoresist fully-unreserved region com-
prises a region corresponding to the common electrode
line connection portion, and the photoresist partially-
reserved region comprises a region other than the
photoresist fully-reserved region and the photoresist
fully-unreserved region;

removing the gate insulation thin film, the active layer
thin film and the source-drain metal thin film at the
photoresist fully-unreserved region by an etching pro-
cess;

removing the photoresist at the photoresist partially-
reserved region by an ashing process;

removing the source-drain metal thin film and the active
layer thin film at the photoresist partially-reserved
region by an etching process, so as to form the gate
insulation layer; and

peeling off the photoresist at the photoresist fully-reserved
region, so as to expose the source-drain metal layer and
the active layer.

7. A thin film transistor (TFT) array substrate, comprising:

a substrate, and a gate electrode, a common electrode, a gate
insulation layer, an active layer, a source electrode and a
drain electrode arranged on the substrate, wherein the TFT
array substrate further comprises:

a pixel electrode, arranged on the gate insulation layer,
overlapped with and jointed to the drain electrode; and

a passivation layer, arranged on the gate insulation layer
and a channel between the source and drain electrodes.

8. The TFT array substrate according to claim 7, further
comprising:

a common electrode line, arranged at a same layer and

made of a same material as the pixel electrode.

9. The TFT array substrate according to claim 8,

further comprising:

a transparent conductive thin film protective portion,
arranged between the gate electrode and the substrate,
wherein the transparent conductive thin film protective
portion is arranged at a same layer and made of a same
material as the common electrode;

a common electrode line connection portion, arranged on
the common electrode and comprising a first transpar-
ent conductive layer and a gate metal layer, wherein the
common electrode is connected to the common elec-
trode line via the common electrode line connection
portion.

10. The TFT array substrate according to claim 9, further

comprising:
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a gate electrode protective layer, arranged between the
gate electrode and the gate insulation layer;

wherein the common electrode line connection portion
further comprises a second transparent conductive
layer arranged at a same layer and made of a same
material as the gate electrode protective layer.

11. The TFT array substrate according to claim 8, further

comprising:

a source electrode protective portion covering the source
electrode and arranged at a same layer and made of a
same material as the pixel electrodes.

12. A display device, comprising: a thin film transistor
(TFT) array substrate according to any one of claims 7 11
array substrate;

wherein the thin film transistor array substrate comprises:
a substrate, and a gate electrode, a common electrode,
a gate insulation layer, an active layer, a source elec-
trode and a drain electrode arranged on the substrate,
wherein the TFT array substrate further comprises:

a pixel electrode, arranged on the gate insulation layer,
overlapped with and jointed to the drain electrode; and

a passivation layer, arranged on the gate insulation layer
and a channel between the source and drain electrodes.

13. The display device according to claim 12, wherein the
TFT array substrate further comprises:

a common electrode line, arranged at a same layer and

made of a same material as the pixel electrode.

14. The display device according to claim 13, wherein the
TFT array substrate further comprises:

a transparent conductive thin film protective portion,
arranged between the gate electrode and the substrate,
wherein the transparent conductive thin film protective
portion is arranged at a same layer and made of a same
material as the common electrode;

a common electrode line connection portion, arranged on
the common electrode and comprising a first transpar-
ent conductive layer and a gate metal layer, wherein the
common electrode is connected to the common elec-
trode line via the common electrode line connection
portion.

15. The display device according to claim 14, wherein the

TFT array substrate further comprises:

a gate electrode protective layer, arranged between the
gate electrode and the gate insulation layer;

wherein the common electrode line connection portion
further comprises a second transparent conductive
layer arranged at a same layer and made of a same
material as the gate electrode protective layer.

16. The display device according to claim 13, wherein the

TFT array substrate further comprises:

a source electrode protective portion covering the source
electrode and arranged at a same layer and made of a
same material as the pixel electrodes.

17. The method according to claim 4, wherein the forming
the pixel electrode and the passivation layer by one pattern-
ing process comprises:

forming a third transparent conductive thin film;

coating photoresist onto the third transparent conductive
thin film;

exposing and developing the photoresist with a common
mask plate, so as to form a photoresist fully-reserved
region and a photoresist fully-unreserved region,
wherein the photoresist fully-reserved region com-
prises a region corresponding to the pixel electrode, a
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common electrode line and a source electrode and a
drain electrode, and the photoresist fully-unreserved
region comprises a region corresponding to a channel
between the source electrode and the drain electrode
and the passivation layer;

etching the third transparent conductive thin film at the
photoresist fully-unreserved region, so as to form the
pixel electrode, the common electrode line and a source
electrode protective portion;

etching the source-drain metal layer at the photoresist
fully-unreserved region, so as to form the source and
drain electrodes; wherein the pixel electrode is over-
lapped with and jointed to the drain electrode; wherein
the source electrode protective portion covers the
source electrode, and the pixel electrode covers the
drain electrode;

forming a passivation layer thin film; and

peeling off the photoresist at the photoresist fully-reserved
region, so as to form the passivation layer.

#* #* #* #* #*



