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(57) ABSTRACT

The present disclosure relates to a conductive layer, a thin
film transistor and manufacturing methods therefor, an array
substrate and a display device, in the field of displays. The
conductive layer comprises: a metal layer and an organo-
phosphorus-metal complex covering the metal layer. In the
embodiments of the present disclosure, the organophospho-
rus-metal complex is manufactured on the surface of the
metal layer to form the conductive layer. The conductive
layer is adopted as an electrode material. In one aspect, the
organophosphorus-metal complex has conductivity and can
prevent the surface of metal from making contact with
oxygen, thereby avoiding metal oxidation under the premise
of not affecting the performances of the electrode when
serving as a material of the electrode in a TFT. In the other
aspect, the organophosphorus-metal complex can increase a
binding force between the metal and photoresist and avoids
stripping of the photoresist. Therefore, etching liquid is
prevented from etching the metal in a position without the
need of etching. The conductive layer provided by the
present disclosure has the performances in the above two
aspects. Therefore, the stability and electronic transmission
performances of the electrode can be improved by adopting
such a conductive layer to manufacture the electrode of the
thin film transistor.

302



Patent Application Publication  Jul. 26,2018 Sheet 1 of 5 US 2018/0212032 A1

Y
N, N, N, , ™, 100
777 7777777
Fig. 1
v 201
Provide a metal layer 4
[
v ) /202
Manufacture a layer of organophosphorus-metal complex on the metal layer d
Fig. 2

305

Fig. 3



Patent Application Publication  Jul. 26,2018 Sheet 2 of 5 US 2018/0212032 A1

401

Provide a base

/

v

402

Manufacture a gate electrode, a gate electrode insulating layer, an active layer and a source/drain
electrode on the base in sequence

Fig. 4

302

Fig 5

/,/}:ji/%’
5 1303
/ L

301



Patent Application Publication  Jul. 26,2018 Sheet 3 of 5 US 2018/0212032 A1

302

Fig. 6

Fig. 7



Patent Application Publication  Jul. 26,2018 Sheet 4 of 5 US 2018/0212032 A1

305

302

Fig. 8

302

Fig. 9



Patent Application Publication  Jul. 26,2018 Sheet 5 of 5 US 2018/0212032 A1

305

Fig. 10



US 2018/0212032 Al

CONDUCTIVE LAYER, THIN FILM
TRANSISTOR AND MANUFACTURING
METHODS THEREFOR, ARRAY SUBSTRATE
AND DISPLAY DEVICE

[0001] The present disclosure claims priority to Chinese
Patent Application No. 201710040583.4, filed with the
Chinese Intellectual Property Office on Jan. 20, 2017 and
titled “Conductive Layer, Thin Film Transistor and Manu-
facturing Methods therefor, Array Substrate and Display
Device”, which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of dis-
plays, and particularly relates to a conductive layer, a thin
film transistor and manufacturing methods therefor, an array
substrate and a display device.

BACKGROUND

[0003] A thin film transistor (TFT) is an important con-
stituent part of a liquid crystal display (LCD). The TFT
comprises a base, and a gate electrode, a gate electrode
insulating layer, an active layer, a source/drain (S/D) elec-
trode and an insulating protective layer which are laminated
on the base in sequence.

[0004] A material with small resistance and high conduc-
tivity, for example, Cu or Al, is usually selected as the
material of an electrode (the gate electrode or S/D electrode)
in the TFT, such that the power consumption and the voltage
drop are reduced and a response speed is improved. By
taking Cu as an example, when Cu is adopted to manufac-
ture the electrode, a layer of Cu is deposited at first, then a
photoresist pattern is formed on the layer of Cu, and then the
part not shielded by the photoresist pattern is etched by
adopting an etching liquid to obtain the electrode. However,
in one aspect, since Cu is high in conductivity, there exists
a thinning requirement when the electrode is manufactured.
In order to manufacture the electrode with a smaller width,
during etching, the corresponding photoresist pattern is also
thinner. In addition, a binding force between Cu and the
photoresist is not high enough, and as a result, the photo-
resist is easy to strip. In another aspect, the etching liquid
adopted for etching Cu is small in viscosity and can easily
enters a space between the photoresist and Cu. For the
reasons in these two aspects, the etching liquid may etch Cu
in a position without a need of etching. Besides, Cu is more
active and can be easily oxidized when making contact
oxygen and water, which affects a contact resistance
between the electrode and other film layers.

[0005] Therefore, when Cu or Al is adopted to manufac-
ture the electrode, the problems of how to prevent the
etching liquid from etching Cu or Al in the position without
the need of etching and how to avoid oxidation of Cu or Al,
etc., are especially important.

SUMMARY

[0006] The present disclosure provides a conductive layer,
a thin film transistor and manufacturing methods therefor, an
array substrate and a display device, capable of solving the
problems of how to prevent the etching liquid from etching
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Cu or Al in the position without the need of etching and how
to avoid oxidation of Cu or Al. The technical solutions are
as follows:

[0007] In a first aspect, embodiments of the present dis-
closure provide a conductive layer. The conductive layer
comprises: a metal layer and an organophosphorus-metal
complex covering the metal layer.

[0008] In an implementation of the embodiments of the
present disclosure, the metal layer is a copper layer, and the
organophosphorus-metal complex is an organophosphorus-
copper complex; or the metal layer is an aluminum layer,
and the organophosphorus-metal complex is an organophos-
phorus-aluminum complex.

[0009] In another implementation of the embodiments of
the present disclosure, a thickness of the metal layer is
3000-5000 A.

[0010] In another implementation of the embodiments of
the present disclosure, a thickness of the organophosphorus-
metal complex is 500-2000 A.

[0011] In a second aspect, embodiments of the present
disclosure provide a preparing method for a conductive
layer. The method comprises: providing a metal layer; and
manufacturing a layer of organophosphorus-metal complex
on the metal layer.

[0012] In an implementation of the embodiments of the
present disclosure, the metal layer is a copper layer, and the
organophosphorus-metal complex is an organophosphorus-
copper complex; or the metal layer is an aluminum layer,
and the organophosphorus-metal complex is an organophos-
phorus-aluminum complex.

[0013] In another implementation of the embodiments of
the present disclosure, manufacturing a layer of organophos-
phorus-metal complex on the metal layer comprises: adopt-
ing a wet-etching device to spray a phosphorus-containing
liquid on the surface of the metal layer, to form a layer of
organophosphorus-metal complex; or, manufacturing a layer
of' organophosphorus-metal complex on the metal layer,
comprises: enabling metal powder to react with the phos-
phorus-containing liquid, and drying reacted products; using
the dried products as a target material, and adopting a
sputtering process to manufacture a layer of organophos-
phorus-metal complex on the metal layer.

[0014] In another implementation of the embodiments of
the present disclosure, the phosphorus-containing liquid is
an organophosphorus compound solution, solutions of phos-
phoric acid and derivatives thereof, a phosphite ester solu-
tion or a phosphorus-containing heterocyclic compound
solution.

[0015] In a third aspect, embodiments of the present
disclosure provide a thin film transistor. The thin film
transistor comprises: a base, and a gate electrode, a gate
electrode insulating layer, an active layer and a source/drain
electrode which are disposed on the base in sequence;
[0016] wherein at least one of the gate electrode and the
source/drain electrode is manufactured from the conductive
layer described in any embodiment in the first aspect.
[0017] In a fourth aspect, embodiments of the present
disclosure provide a manufacturing method for a thin film
transistor. The method comprises: providing a base; and
manufacturing a gate electrode, a gate electrode insulating
layer, an active layer and a source/drain electrode on the
base in sequence; wherein at least one of the gate electrode
and the source/drain electrode is manufactured by adopting
at least one of the following manners: manufacturing a metal
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layer; manufacturing a layer of organophosphorus-metal
complex on the metal layer; and performing patterning
treatment on the metal layer and the organophosphorus-
metal complex thereon to obtain the gate electrode or the
source/drain electrode.

[0018] In an implementation of the embodiments of the
present disclosure, the metal layer is a copper layer, and the
organophosphorus-metal complex is an organophosphorus-
copper complex; or the metal layer is an aluminum layer,
and the organophosphorus-metal complex is an organophos-
phorus-aluminum complex.

[0019] In another implementation of the embodiments of
the present disclosure, when the gate electrode is obtained
by performing patterning treatment on the metal layer and
the organophosphorus-metal complex thereon, the method
further comprises: performing medium-temperature temper-
ing treatment on the gate electrode, a temperature of the
medium-temperature tempering treatment being lower than
a recrystallization temperature of a metal adopted by the
metal layer.

[0020] In another implementation of the embodiments of
the present disclosure, when the source/drain electrode is
obtained by performing patterning treatment on the metal
layer and the organophosphorus-metal complex thereon, the
method further comprises: performing medium-temperature
tempering treatment on the source/drain electrode, a tem-
perature of the medium-temperature tempering treatment
being lower than a recrystallization temperature of a metal
adopted by the metal layer.

[0021] In a fifth aspect, embodiments of the present dis-
closure provide an array substrate. The array substrate
comprises a thin film transistor, wherein the thin film tran-
sistor comprises a base, and a gate electrode, a gate electrode
insulating layer, an active layer and a source/drain electrode
which are disposed on the base in sequence; the array
substrate further comprises a gate line disposed on the same
layer as the gate electrode and a data line disposed on the
same layer as the source/drain electrode; and at least one of
the gate electrode, the source/drain electrode, the gate line
and the data line is manufactured from the conductive layer
described in any embodiment in the first aspect.

[0022] In a sixth aspect, embodiments of the present
disclosure provide a display device. The display device
comprises the array substrate described in any embodiment
in the fifth aspect.

[0023] The technical solution provided by the present
disclosure may include the following advantageous benefits.
[0024] According to the embodiment of the present dis-
closure, the organophosphorus-metal complex is manufac-
tured on the surface of the metal layer to form the conductive
layer. The conductive layer is adopted as an electrode
material. In one aspect, the organophosphorus-metal com-
plex has conductivity and can prevent the surface of metal
from making contact with oxygen, and can avoid metal
oxidation under a premise of not affecting the performances
of the electrode when serving as a material of the electrode
in a TFT. In the other aspect, the organophosphorus-metal
complex can increase a binding force between the metal and
photoresist and avoids stripping of the photoresist. There-
fore, an etching liquid is prevented from etching the metal
in a position without the need of etching. The conductive
layer provided by the present application has the perfor-
mances in the above two aspects. Therefore, the stability and
electronic transmission performances of the electrode can be
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improved by adopting such a conductive layer to manufac-
ture the electrode of the thin film transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] To describe the technical solutions in the embodi-
ments of the present disclosure more clearly, the following
briefly introduces the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show merely some
embodiments of the present disclosure, and a person of
ordinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.
[0026] FIG. 1 is a structural schematic diagram of a
conductive layer of the embodiments of the present disclo-
sure;

[0027] FIG. 2 is a flow diagram of a manufacturing
method of a conductive layer of the embodiments of the
present disclosure;

[0028] FIG. 3 is a structural schematic diagram of a thin
film transistor of the embodiments of the present disclosure;
[0029] FIG. 4 is a flow diagram of a manufacturing
method of a thin film transistor of the embodiments of the
present disclosure;

[0030] FIG. 5 is a structural schematic diagram of a
manufacturing process of a thin film transistor of the
embodiments of the present disclosure;

[0031] FIG. 6 is a structural schematic diagram of a
manufacturing process of a thin film transistor of the
embodiments of the present disclosure;

[0032] FIG. 7 is a structural schematic diagram of a
manufacturing process of a thin film transistor of the
embodiments of the present disclosure;

[0033] FIG. 8 is a structural schematic diagram of a
manufacturing process of a thin film transistor of the
embodiments of the present disclosure;

[0034] FIG. 9 is a structural schematic diagram of a
manufacturing process of a thin film transistor of the
embodiments of the present disclosure;

[0035] FIG. 10 is a structural schematic diagram of a
manufacturing process of a thin film transistor of the
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0036] In order to clarify the objects, technical solutions
and advantages of the present disclosure, the embodiments
of the present disclosure will be further described in detail
with reference to the drawings.

[0037] FIG. 1 is a structural schematic diagram of a
conductive layer provided by the embodiment of the present
invention. Referring to FIG. 1, the conductive layer com-
prises: a metal layer 100 and an organophosphorus-metal
complex 101 covering the metal layer 100.

[0038] The microscopic structure of the organophospho-
rus-metal complex 101 is of a micropore structure and
makes firm contact with the metal layer 100. The organo-
phosphorus-metal complex 101 has better absorbability,
wettability and oxygen resistant capacity. The organophos-
phorus-metal complex 101 is formed on the metal layer 100,
such that the surface of the metal layer is effectively pre-
vented from oxidation while conductivity is not affected. In
addition, the conductive layer has better stability and oxi-
dation resistance under high temperature.
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[0039] In the embodiments of the present disclosure, the
organophosphorus-metal complex is manufactured on the
surface of the metal layer to form the conductive layer. The
conductive layer is adopted as an electrode material. In one
aspect, the organophosphorus-metal complex has conduc-
tivity and can prevent the surface of metal from making
contact with oxygen, thereby avoiding metal oxidation
under the premise of not affecting the performances of the
electrode when serving as a material of the electrode in a
TFT. In the other aspect, the organophosphorus-metal com-
plex can increase a binding force between the metal and
photoresist and avoids stripping of the photoresist. There-
fore, etching liquid is prevented from etching the metal in a
position without the need of etching. The conductive layer
provided by the present disclosure has the performances in
the above two aspects. Therefore, the stability and electronic
transmission performances of the electrode can be improved
by adopting such a conductive layer to manufacture the
electrode of the thin film transistor.

[0040] When the electrode or the electrode wire of the
TFT is manufactured, only the metal with high conductivity
has a thinning requirement, and only then will the problems
that the metal is easy to etch, the photoresist thereon is easy
to strip, and the like occur. The metal layer 100 in the
conductive layer above is made of, for example, Cu or Al.
Of course, other metals for manufacturing the electrode, for
example, Mo, Cr, Ti, etc., are not limited by the embodi-
ments of the present disclosure. Exemplarily, when the metal
layer 100 is a copper layer, the organophosphorus-metal
complex 101 is an organophosphorus-copper complex; or,
when the metal layer 100 is an aluminum layer, the organo-
phosphorus-metal complex 101 is an organophosphorus-
aluminum complex.

[0041] In the embodiment of the present disclosure, the
thickness of the metal layer is 3000-5000 A. By taking the
copper as an example, when the thickness of the copper
layer is 3000-5000 A, the resistance is 0.1-0.05 Q/[] (square
resistance). It can be known that if the thickness of the metal
layer is designed to be 3000-5000 A, the manufacturing
requirements of the electrode of the TFT can be met.

[0042] In the embodiment of the present disclosure, the
thickness of the organophosphorus-metal complex is 500-
2000 A. By taking the copper as an example, when the
thickness of the organophosphorus-copper complex is 500-
2000 A, the resistance is 0.7-0.3 Q/[], and here, the resis-
tance value of the whole conductive layer is 0.2-0.1 Q/[1. It
can be known that if the thickness of the organophosphorus-
metal complex is designed to be 500-2000 A, the difference
between the resistance value of the conductive layer pro-
vided by the embodiment of the present disclosure and the
resistance value of the conductive layer purely made of
metal becomes smaller. Therefore, if the thickness of the
organophosphorus-metal complex is designed to be 500-
2000 A, the thickness of the whole electrode is not overlarge
and therefore a final panel thickness is not be affected when
the conductive layer is adopted to manufacture the electrode,
and the problem that the requirement on metal protection
cannot be met caused by an excessively small thickness of
the organophosphorus-metal complex is avoided.

[0043] FIG. 2 is a flow diagram of a manufacturing
method of a conductive layer of the embodiments of the
present disclosure. As shown in FIG. 2, the method com-
prises:
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[0044] At step 201: a metal layer is provided.

[0045] In the embodiments of the present disclosure, pro-
viding the metal layer may include: adopting a sputtering
process to manufacture the metal layer.

[0046] At step 202, a layer of organophosphorus-metal
complex is manufactured on the metal layer.

[0047] In the embodiments of the present disclosure, the
organophosphorus-metal complex is manufactured on the
surface of the metal layer to form the conductive layer. The
conductive layer is adopted as an electrode material. In one
aspect, the organophosphorus-metal complex has conduc-
tivity and can prevent the surface of metal from making
contact with oxygen, thereby avoiding metal oxidation
under a premise of not affecting the performances of the
electrode when serving as a material of the electrode in a
TFT. In the other aspect, the organophosphorus-metal com-
plex can increase a binding force between the metal and
photoresist and avoids stripping of the photoresist. There-
fore, etching liquid is prevented from etching the metal in a
position without the need of etching. The conductive layer
provided by the present disclosure has the performances in
the above two aspects. Therefore, the stability and electronic
transmission performances of the electrode can be improved
by adopting such a conductive layer to manufacture the
electrode of the thin film transistor.

[0048] When the electrode or an electrode wire of the TFT
is manufactured, only the metal with high conductivity has
a thinning requirement, and only then will the problems that
the metal is easy to etch, the photoresist thereon is easy to
strip and the like occur. The metal layer in the conductive
layer above is made of, for example, Cu or Al. Of course,
other metals for manufacturing the electrode, for example,
Mo, Cr, Ti, etc., are not limited by the embodiments of the
present disclosure. Exemplarily, when the metal layer is a
copper layer, the organophosphorus-metal complex is an
organophosphorus-copper complex; or, when the metal layer
is an aluminum layer, the organophosphorus-metal complex
is an organophosphorus-aluminum complex.

[0049] In one possible implementation, the foresaid step
202 may comprise:

[0050] A wet-etching device is adopted to spray phospho-
rus-containing liquid on the surface of the metal layer, to
form a layer of organophosphorus-metal complex. In this
implementation, it’s simple and convenient to adopt the
wet-etching device required for manufacturing the electrode
in the TFT to manufacture the organophosphorus-metal
complex, and no new device is required.

[0051] In this implementation, a spraying temperature can
be 35-50° C. By adopting such a temperature, normal
manufacturing of the organophosphorus-metal complex can
be guaranteed.

[0052] In this implementation, spraying time can be 30-90
seconds. By adopting such time, normal manufacturing of
the organophosphorus-metal complex can be guaranteed.

[0053] In another implementation, the foresaid step 202
may comprise:
[0054] Metal powder is enabled to react with the phos-

phorus-containing liquid, and reacted products are dried;
and the dried products are used as a target material, and a
sputtering process is adopted to manufacture a layer of
organophosphorus-metal complex on the metal layer. In this
implementation, it’s simple and convenient to adopt the
sputtering process to manufacture the organophosphorus-
metal complex, and no new device is required (deposition of
the metal layer may also be achieved by adopting the
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sputtering process, therefore, the metal layer and the organo-
phosphorus-metal complex may be manufactured by adopt-
ing the same device).

[0055] In this implementation, when the metal powder
reacts with the phosphorus-containing liquid, the metal
powder may react with sufficient phosphorus-containing
liquid. In the embodiments of the present disclosure, a mass
fraction ratio of the metal powder to the phosphorus-con-
taining liquid may be 1:20.

[0056] In this implementation, drying the reacted products
may comprise: drying the reacted products under the tem-
perature of 200-250° C.

[0057] In this implementation, when the sputtering pro-
cess is adopted to manufacture a layer of organophosphorus-
metal complex on the metal layer, the sputtering temperature
is generally not higher than 50° C.

[0058] In the two foresaid implementations, the phospho-
rus-containing liquid may be an organophosphorus com-
pound solution (for example, the organophosphorus com-
pound solution prepared by taking a-naphthol and
phosphorus trichloride as raw materials (an organophospho-
rus compound prepared by taking the a-naphthol and phos-
phorus trichloride as raw materials has a stable pentacyclic
structure)), solutions of phosphoric acid and derivatives
thereof, a phosphite ester solution or a phosphorus-contain-
ing heterocyclic compound solution. Any one of the solu-
tions above may react with the metal to form the organo-
phosphorus-metal complex.

[0059] In the embodiments of the present disclosure, the
thickness of the metal layer may be 3000-5000 A, thereby
meeting the manufacturing needs of the electrode of the
TFT. The thickness of the organophosphorus-metal complex
may be 500-2000 A. Here, the thickness of the whole
electrode is not overlarge, and therefore a final panel thick-
ness is not be affected when the conductive layer is adopted
to manufacture the electrode, and the problem that the
requirement on metal protection is not met caused by an over
small thickness of the organophosphorus-metal complex is
avoided.

[0060] FIG. 3 is a structural schematic diagram of a thin
film transistor provided by the embodiments of the present
disclosure. Referring to FIG. 3, the thin film transistor
comprises a base 301, and a gate electrode 302, a gate
electrode insulating layer 303, an active layer 304 and a
source/drain electrode 305 which are disposed on the base
301 in sequence. Wherein at least one of the gate electrode
302 and the source/drain electrode 305 is manufactured from
the conductive layer as shown in FIG. 1.

[0061] The embodiments of the present disclosure adopt
the conductive layer formed by the metal layer and the
organophosphorus-metal complex to manufacture at least
one of the gate electrode and the source/drain electrode. In
one aspect, the organophosphorus-metal complex has con-
ductivity and can prevent the surface of the metal from
making contact with oxygen, thereby preventing metal oxi-
dation under a premise of not affecting performances of the
electrode when serving as a material of the electrode in the
TFT. In the other aspect, the organophosphorus-metal com-
plex can increase a binding force between the metal and
photoresist and avoids stripping of the photoresist. There-
fore, the etching liquid is prevented from etching the metal
in a position without the need of etching. The conductive
layer provided by the present disclosure has the perfor-
mances in the two aspects above. Therefore, the stability and
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electronic transmission performances of the electrode can be
improved by adopting this conductive layer to manufacture
the electrode of the thin film transistor.

[0062] In the embodiments of the present disclosure, the
base 301 may be a transparent base, for example, a glass
base, a silicon base, a plastic base, etc. The gate electrode
insulating layer 303 may be a silicon nitride or silicon
oxynitride layer.

[0063] In the embodiments of the present disclosure, the
active layer 304 may be made of amorphous silicon, micro-
crystalline silicon or polycrystalline silicon. For example,
the active layer 304 may comprise an amorphous silicon
layer 341 disposed on the gate electrode insulating layer 303
and an N-type doped amorphous silicon layer 342 disposed
on the amorphous silicon layer 341. By disposing the N-type
doped amorphous silicon layer on the amorphous silicon
layer, direct contact between the amorphous silicon layer
and the source/drain electrode can be avoided, and lattice
mismatching between the amorphous silicon layer and the
source/drain electrode is reduced.

[0064] Further, the thin film transistor may also comprise
a passivation layer 306 disposed on the source/drain elec-
trode 305. The passivation layer 306 is disposed to play a
role of protecting the TFT. Wherein, the passivation layer
may be a silicon nitride or a silicon oxynitride layer.
[0065] FIG. 4 is a flowchart of a manufacturing method for
a thin film transistor provided by the embodiments of the
present disclosure. Referring to FIG. 4, the method com-
prises the following steps 401-402.

[0066] Step 401: a base is provided.

[0067] Step 402: a gate electrode, a gate electrode insu-
lating layer, an active layer and a source/drain electrode are
manufactured on the base in sequence.

[0068] The manufacturing process for the thin film tran-
sistor is explained by FIGS. 5-10.

[0069] Asshown in FIG. 5, the base 301 is provided at first
and is washed. Then the gate electrode 302 is manufactured
on the base 301 by adopting a patterning process. The base
301 may be a transparent base, for example, a glass base, a
silicon base, a plastic base, etc.

[0070] After the gate electrode 302 is manufactured, a
layer of gate electrode insulating layer 303 is manufactured
on the base 301 where the gate electrode 302 is manufac-
tured. For example, a layer of gate electrode insulating layer
303 is deposited on the base 301 where the gate electrode
302 is manufactured. The gate electrode insulating layer 303
may be a silicon nitride or a silicon oxynitride layer.
[0071] As shown in FIG. 6, after the gate electrode insu-
lating layer 303 is formed, amorphous silicon and N-type
doped amorphous silicon grows in sequence (may be imple-
mented by a deposition manner, for example, a plasma
enhanced chemical vapor deposition (PECVD) can be
adopted). Then, the amorphous silicon layer 341 and the
N-type doped amorphous silicon layer 342 as shown in FIG.
6 are formed by the patterning process (may be implemented
by a photoetching process, and an etching technology in the
photoetching process may be realized by inductive coupled
plasma (ICP) etching).

[0072] As shown in FIG. 7, after the amorphous silicon
layer 341 and the N-type doped amorphous silicon layer 342
are formed, a conductive layer 356 is manufactured. In the
embodiments of the present disclosure, the conductive layer
356 is the conductive layer mentioned above. As shown in
FIG. 7, the conductive layer 356 comprises a metal layer 350
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and an organophosphorus-metal complex 360. Then, the
source/drain electrode 305 as shown in FIG. 8 is formed by
the patterning process.

[0073] As shown in FIG. 9, after the source/drain elec-
trode 305 is formed, the part of the N-type doped amorphous
silicon layer 342 located in the source/drain electrode 305 is
removed by the patterning process (may be implemented by
the photoetching process).

[0074] Further, as shown in FIG. 10, the method may also
comprise: manufacturing a passivation layer 306 on the
source/drain electrode 305.

[0075] In the manufacturing process above, at least one of
the gate electrode and the source/drain electrode is manu-
factured from the inductive layer formed by the metal layer
and the organophosphorus-metal complex mentioned above,
the manufacturing process for at least one of the gate
electrode and the source/drain electrode is as follows: manu-
facturing a metal layer; manufacturing a layer of organo-
phosphorus-metal complex on the metal layer; and perform-
ing patterning treatment on the metal layer and the
organophosphorus-metal complex thereon to obtain the gate
electrode or the source/drain electrode.

[0076] In the embodiments of the present disclosure, the
organophosphorus-metal complex is manufactured on the
surface of the metal layer to form the conductive layer. The
conductive layer is adopted as an electrode material. In one
aspect, the organophosphorus-metal complex has conduc-
tivity and can prevent the surface of metal from making
contact with oxygen, thereby avoiding metal oxidation
under a premise of not affecting the performances of the
electrode when serving as a material of the electrode in a
TFT. In the other aspect, the organophosphorus-metal com-
plex can increase a binding force between the metal and
photoresist and avoids stripping of the photoresist. There-
fore, etching liquid is prevented from etching the metal in a
position without the need of etching. The conductive layer
provided by the present disclosure has the performances in
the above two aspects. Therefore, the stability and electronic
transmission performances of the electrode can be improved
by adopting this conductive layer to manufacture the elec-
trode of the thin film transistor.

[0077] When the electrode or an electrode wire of the TFT
is manufactured, only the metal with high conductivity has
a thinning requirement, and only then will the above prob-
lems that the metal is easy to etch, the photoresist thereon is
easy to strip and the like occur. The metal layer in the
conductive layer above is made of, for example, Cu or Al.
Of course, other metals for manufacturing the electrode, for
example, Mo, Cr, Ti, etc., are not limited by the embodi-
ments of the present disclosure. Exemplarily, when the metal
layer is a copper layer, the organophosphorus-metal com-
plex is an organophosphorus-copper complex; or, when the
metal layer is an aluminum layer, the organophosphorus-
metal complex is an organophosphorus-aluminum complex.

[0078] In the embodiments of the present disclosure,
manufacturing a metal layer may comprise: manufacturing a
metal layer by a sputtering process.

[0079] In the embodiments of the present disclosure, per-
forming patterning treatment on the metal layer and the
organophosphorus-metal complex thereon may comprise:
adopting a wet-etching process to treat the metal layer and
the organophosphorus-metal complex thereon. The wet-
etching process for the patterning treatment can be realized
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by adopting the same wet-etching device for generating the
organophosphorus-metal complex.

[0080] Further, manufacturing a layer of organophospho-
rus-metal complex on the meal layer may be implemented
by adopting the following two manners.

[0081] First implementation: the wet-etching device is
adopted to spray phosphorus-containing liquid on the sur-
face of the metal layer, to form a layer of organophosphorus-
metal complex. In the embodiments of the present disclo-
sure, when the gate electrode or source/drain electrode is
etched, the wet-etching manner is adopted. Therefore, it’s
simple and convenient to adopt the wet-etching device
required for manufacturing the electrode in the TFT to
manufacture the organophosphorus-metal complex, and no
new device is required.

[0082] Second implementation: metal powder is enabled
to react with sufficient phosphorus-containing liquid, and
reacted products are dried; and the dried products are used
as a target material, and a sputtering process is adopted to
manufacture a layer of organophosphorus-metal complex on
the metal layer. It’s simple and convenient to adopt the
sputtering process to manufacture the organophosphorus-
metal complex and no new device is required (deposition of
the metal layer may also be finished by adopting the sput-
tering process, and the same device may be adopted). In this
implementation, the adopted sputtering process may be a
low temperature sputtering process. When the low tempera-
ture sputtering process is adopted, the temperature is con-
trolled within 20-50° C., which can avoid the high tempera-
ture decomposition of the organophosphorus-metal complex
and guarantee the performances of the organophosphorus-
metal complex prepared on the metal layer.

[0083] Specific processes of the two implementation
above are same as step 202 and are not repeated here.
[0084] Further, when the gate electrode is obtained by
performing patterning treatment on the metal layer and the
organophosphorus-metal complex thereon, the method may
further comprise: performing medium-temperature temper-
ing treatment on the gate electrode, the temperature of the
medium-temperature tempering treatment being lower than
a recrystallization temperature of a metal adopted for manu-
facturing the metal layer.

[0085] Or, when the source/drain electrode is obtained by
performing patterning treatment on the metal layer and the
organophosphorus-metal complex thereon, the method may
further comprise: performing medium-temperature temper-
ing treatment on the source/drain electrode, the temperature
of the medium-temperature tempering treatment being lower
than a recrystallization temperature of a metal adopted for
manufacturing the metal layer.

[0086] The medium-temperature tempering is performed
on the gate electrode or the source-drain electrode. The
temperature of the medium-temperature tempering treat-
ment is lower than the recrystallization temperature of the
metal, and it guarantees that the metal grain can grow up
gradually. Therefore, a metal grain size of the metal can be
increased, an internal stress and defects are eliminated, and
tenacity is increased. Further, stability and electronic trans-
mission performances of the source/drain electrode are
improved.

[0087] It should be noted that when both the gate electrode
and the source/drain electrode are prepared by adopting the
conductive layer provided by the present disclosure, the
medium-temperature tempering treatment may be respec-
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tively performed when the manufacturing of the gate elec-
trode and the source/drain electrode is finished. Or, the
medium-temperature tempering treatment may be per-
formed only once after the manufacturing of the source/
drain electrode is finished.

[0088] Wherein, the temperature of the medium-tempera-
ture tempering treatment may be 200-250° C. Such a tem-
perature can guarantee the metal grain size after the
medium-temperature tempering treatment.

[0089] The temperature of the medium-temperature tem-
pering treatment is generally set to be lower than the
recrystallization temperature of the metal by 50-100° C.
Therefore, the recrystallization temperature needs to be
determined before the temperature of the medium-tempera-
ture tempering treatment is determined. The copper is taken
as an example hereinafter. The recrystallization temperature
of'the copper equals to m*T; m is a coeflicient value and has
a range of 0.25-0.35; and T is the melting temperature of the
copper and has a value of 1083° C. Thus it can be known that
the range of the recrystallization temperature of the copper
is 270-370° C. Generally, the copper used for manufacturing
the TFT is high pure copper (more than 0.9999). While, the
higher the purity of the copper is, the smaller the coefficient
m is. Therefore, the recrystallization temperature of the
copper is below 300° C. In accordance with the principle
that the medium-temperature tempering temperature is
lower than the recrystallization temperature by 50-100° C.,
the medium-temperature tempering temperature is set to be
200-250° C., and may be 220° C. exemplarily.

[0090] The time for the medium-temperature tempering
treatment may be 10-45 minutes.

[0091] In the embodiments of the present disclosure, the
time for the medium-temperature tempering treatment may
be 20-45 minutes. Such a time duration can guarantee the
metal grain size after the medium-temperature tempering
treatment. Exemplarily, the time for the medium-tempera-
ture tempering treatment is 20 min.

[0092] The time for the medium-temperature tempering
treatment may be determined in accordance with following
formula. The time for the medium-temperature tempering
treatment equals to aD+d; D is an effective size of a
workpiece (the thickness of the gate electrode or the source/
drain electrode, mm, wherein the thickness of the gate
electrode or the source/drain electrode equals to a sum of the
thickness of the metal layer in the conductive layer men-
tioned above (3000-5000 A) and the thickness of the organo-
phosphorus-metal complex (500-2000 A)); a is a heating
coeflicient and is usually 1-2.5 (min/mm); and b is additional
time and is generally 10-20 min. In accordance with the
formula above, the calculated time for the medium-tempera-
ture tempering treatment is 10-20 min. But it can be known
from experiments that the medium-temperature tempering
effect can also be realized within 20-45 min. Therefore, a
range of the time for the medium-temperature tempering
treatment of the present disclosure is 10-45 min.

[0093] That is to say, when the medium-temperature tem-
pering treatment is performed, the temperature is raised to
200-250° C. at first (0.5-1 h is required), is then kept for
10-45 min and is then cooled to the room temperature inside
a furnace.

[0094] The embodiments of the present disclosure provide
an array substrate. The array substrate comprises a thin film
transistor including a base, and a gate electrode, a gate
electrode insulating layer, an active layer and a source/drain
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electrode which are disposed on the base in sequence. The
array substrate further comprises a gate line disposed on the
same layer as the gate electrode and a data line disposed on
the same layer as the source/drain electrode. At least one of
the gate electrode, the source/drain electrode, the gate line
and the data line is manufactured from the conductive layer
as shown in FIG. 1.
[0095] The embodiments of the present disclosure adopt
the conductive layer formed by the metal layer and the
organophosphorus-metal complex to manufacture at least
one of the gate electrode and the source/drain electrode. In
one aspect, the organophosphorus-metal complex has con-
ductivity and can prevent the surface of the metal from
making contact with oxygen, thereby preventing metal oxi-
dation under a premise of not affecting performances of the
electrode when serving as a material of the electrode in the
TFT. In the other aspect, the organophosphorus-metal com-
plex can increase a binding force between the metal and
photoresist and avoids stripping of the photoresist. There-
fore, the etching liquid is prevented from etching the metal
in a position without the need of etching. The conductive
layer provided by the present disclosure has the perfor-
mances in the two aspects above. Therefore, the stability and
electronic transmission performances of the electrode can be
improved by adopting this conductive layer to manufacture
the electrode of the thin film transistor.
[0096] The embodiments of the present disclosure further
provide a display device comprising the array substrate
described above.
[0097] In the detailed implementation, the display device
of'the embodiments of the present disclosure can be a mobile
phone, a tablet, a TV, a displayer, a laptop computer, a digital
phone frame, a GPS, or any other products or parts with
display functionality.
[0098] Inaccordance with the embodiments of the present
disclosure, the organophosphorus-metal complex is manu-
factured on the surface of the metal layer to form the
conductive layer. The conductive layer is adopted as an
electrode material. In one aspect, the organophosphorus-
metal complex has conductivity and can prevent the surface
of metal from making contact with oxygen, thereby avoiding
metal oxidation under the premise of not affecting the
performances of the electrode when serving as a material of
the electrode in a TFT. In the other aspect, the organophos-
phorus-metal complex can increase a binding force between
the metal and photoresist and avoids stripping of the pho-
toresist. Therefore, etching liquid is prevented from etching
the metal in a position without the need of etching. The
conductive layer provided by the present disclosure has the
performances in the above two aspects. Therefore, the
stability and electronic transmission performances of the
electrode can be improved by adopting such a conductive
layer to manufacture the electrode of the thin film transistor.
[0099] The foregoing are only preferred embodiments of
the present disclosure, and are not intended to limit the
present disclosure. Within the spirit and principles of the
disclosure, any modifications, equivalent substitutions,
improvements, etc., are within the scope of protection of the
present disclosure.

What is claimed is:

1. A conductive layer, comprising: a metal layer and an
organophosphorus-metal complex covering the metal layer.

2. The conductive layer of claim 1, wherein the metal
layer is a copper layer, and the organophosphorus-metal
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complex is an organophosphorus-copper complex; or the
metal layer is an aluminum layer, and the organophospho-
rus-metal complex is an organophosphorus-aluminum com-
plex.

3. The conductive layer of claim 1, wherein a thickness of
the metal layer is 3000-5000 A.

4. The conductive layer of claim 1, wherein a thickness of
the organophosphorus-metal complex is 500-2000 A.

5. A preparing method for a conductive layer, comprising:

providing a metal layer; and

manufacturing a layer of organophosphorus-metal com-
plex on the metal layer.

6. The method of claim 5, wherein the metal layer is a
copper layer, and the organophosphorus-metal complex is an
organophosphorus-copper complex; or the metal layer is an
aluminum layer, and the organophosphorus-metal complex
is an organophosphorus-aluminum complex.

7. The method of claim 5, wherein manufacturing a layer
of organophosphorus-metal complex on the metal layer
comprises:

adopting a wet-etching device to spray a phosphorus-
containing liquid on the surface of the metal layer, to
form a layer of organophosphorus-metal complex; or

manufacturing a layer of organophosphorus-metal com-
plex on the metal layer, comprising:

enabling metal powder to react with the phosphorus-
containing liquid, and drying reacted products; using
the dried products as a target material, and adopting a
sputtering process to manufacture a layer of organo-
phosphorus-metal complex on the metal layer.

8. The method of claim 7, wherein the phosphorus-
containing liquid is an organophosphorus compound solu-
tion, solutions of phosphoric acid and derivatives thereof, a
phosphite ester solution or a phosphorus-containing hetero-
cyclic compound solution.

9. A thin film transistor, comprising:

a base, and a gate electrode, a gate electrode insulating
layer, an active layer and a source/drain electrode
which are disposed on the base in sequence;

wherein at least one of the gate electrode and the source/
drain electrode is manufactured from the conductive
layer of claim 1.

10. The thin film transistor of claim 9, wherein the metal
layer is a copper layer, and the organophosphorus-metal
complex is an organophosphorus-copper complex; or the
metal layer is an aluminum layer, and the organophospho-
rus-metal complex is an organophosphorus-aluminum com-
plex.

11. A manufacturing method for a thin film transistor,
comprising:

providing a base; and

manufacturing a gate electrode, a gate electrode insulating
layer, an active layer and a source/drain electrode on
the base in sequence,

wherein at least one of the gate electrode and the source/
drain electrode is manufactured by adopting at least one
of the following manners:
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manufacturing a metal layer;

manufacturing a layer of organophosphorus-metal com-
plex on the metal layer; and

performing patterning treatment on the metal layer and
the organophosphorus-metal complex thereon to obtain
the gate electrode or the source/drain electrode.

12. The method of claim 11, wherein the metal layer is a
copper layer, and the organophosphorus-metal complex is an
organophosphorus-copper complex; or the metal layer is an
aluminum layer, and the organophosphorus-metal complex
is an organophosphorus-aluminum complex.

13. The method of claim 11, wherein when the gate
electrode is obtained by performing patterning treatment on
the metal layer and the organophosphorus-metal complex
thereon, the method further comprises:

performing medium-temperature tempering treatment on
the gate electrode, a temperature of the medium-tem-
perature tempering treatment being lower than a recrys-
tallization temperature of a metal adopted by the metal
layer.

14. The method of claim 11, wherein when the source/
drain electrode is obtained by performing patterning treat-
ment on the metal layer and the organophosphorus-metal
complex thereon, the method further comprises:

performing medium-temperature tempering treatment on
the source/drain electrode, a temperature of the
medium-temperature tempering treatment being lower
than a recrystallization temperature of a metal adopted
by the metal layer.

15. An array substrate, comprising a thin film transistor,
wherein the thin film transistor comprises a base, and a gate
electrode, a gate electrode insulating layer, an active layer
and a source/drain electrode which are disposed on the base
in sequence; the array substrate further comprises a gate line
disposed on the same layer as the gate electrode and a data
line disposed on the same layer as the source/drain elec-
trode; and at least one of the gate electrode, the source/drain
electrode, the gate line and the data line is manufactured
from the conductive layer of claim 1.

16. The thin film transistor of claim 15, wherein the metal
layer is a copper layer, and the organophosphorus-metal
complex is an organophosphorus-copper complex; or the
metal layer is an aluminum layer, and the organophospho-
rus-metal complex is an organophosphorus-aluminum com-
plex.

17. A display device, comprising the array substrate of
claim 15.

18. The display device of claim 17, wherein the metal
layer is a copper layer, and the organophosphorus-metal
complex is an organophosphorus-copper complex; or the
metal layer is an aluminum layer, and the organophospho-
rus-metal complex is an organophosphorus-aluminum com-
plex.



