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THIN-FILM TRANSISTOR ARRAY DEVICE,
EL DISPLAY PANEL, EL DISPLAY DEVICE,
THIN-FILM TRANSISTOR ARRAY DEVICE
MANUFACTURING METHOD, EL DISPLAY
PANEL. MANUFACTURING METHOD

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation application of PCT Applica-
tion No. PCT/TP2010/005719 filed on Sep. 21, 2010, desig-
nating the United States of America, the disclosure of which,
including the specification, drawings and claims, is incorpo-
rated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a thin-film transistor
array device for an image display device formed by stacking,
on a substrate, a thin film transistor having polycrystalline
silicon or microcrystalline silicon as an active layer, to an
electroluminescence (EL) display panel and an EL display
which use the thin-film transistor array device.

[0004] 2. Description of the Related Art

[0005] Thin-film transistors are used in drive substrates of
display devices such as an organic electroluminescence (EL)
display and a liquid crystal display and, at present, develop-
ment towards high-performance is being actively pursued. In
particular, amid demands for high current-driven perfor-
mance in thin-film transistors following the increase in size
and change to high-definition of displays, thin-film transis-
tors that use a crystallized semiconductor thin-film (polycrys-
talline silicon or microcrystalline silicon) in an active layer
have been gaining attention.

[0006] A low-temperature process using a processing tem-
perature of 600° C. or lower is being developed as a crystal-
lization process of semiconductor thin-films, in place of the
already-established high-temperature process technology
that uses a processing temperature of 1000° C. or higher. The
low-temperature process does not require the use of expen-
sive substrates such as heat-resistant quartz, and thus manu-
facturing cost can be reduced.

[0007] As part of the low-temperature process, laser
annealing, which heats by using a laser beam, has been gain-
ing attention. This pertains to irradiating a laser beam onto a
non-single crystal semiconductor thin-film of amorphous
silicon or polycrystalline silicon formed on a low-heat-resis-
tance insulation substrate such as glass so as to melt the
semiconductor thin-film by localized heating, and subse-
quently crystallizing the semiconductor thin-film in a cooling
process thereof. A thin-film transistor is formed by stacking in
which the crystallized semiconductor thin-film serves as an
active layer (channel region). Since mobility of carriers
increases, the crystallized semiconductor thin-film allows for
increased performance of the thin-film transistor (For
example, Patent Reference 1: Japanese Unexamined Patent
Application Publication No. 07-235490).

[0008] Meanwhile, a bottom-gate structure in which the
gate electrode is disposed below the semiconductor layer is
the predominant thin-film transistor structure. A structure ofa
bottom-gate thin-film transistor 1000 shall be described with
reference to FIG. 17 to F1G. 21.

[0009] As shown in FIG. 17 to FIG. 21, the thin-film tran-
sistor 1000 is a layered structure including a substrate 1010, a
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first metal layer 1020, a gate insulating film 1030, a semicon-
ductor film 1040, a second metal layer 1050, and a passivation
film 1060.

[0010] A gate wire 1021 and a gate electrode 1022 running
from the gate wire 1021 are formed in the first metal layer
1020 that is stacked on of the substrate 1010. Furthermore, the
gate insulating film 1030 is formed above the substrate 1010
and the first metal layer 1020 so as to cover the gate wire 1021
and the gate electrode 1022. In addition, the semiconductor
film 1040 is stacked on the gate insulating film 1030 so as to
overlap with the gate electrode 1022.

[0011] A source wire 1051, a source electrode 1052 run-
ning from the source wire 1051, and a drain electrode 1053
are formed in the second metal layer 1050 which is stacked
above the gate insulating film 1030 and semiconductor film
1040. It should be noted that the source electrode 1052 and
the drain electrode 1053 are disposed at opposing positions,
and each overlaps with a part of the semiconductor film 1040.
Furthermore, the passivation film 1060 is stacked on the gate
insulating film 1030, the semiconductor film 1040, and the
second metal layer 1050 so as to cover the source wire 1051,
the source electrode 1052, and the drain electrode 1053.
[0012] In the bottom-gate thin-film transistor 1000 as
described above, the gate wire 1021 and the gate electrode
1022 are formed in the first metal layer 1020 which is a lower
layer than the semiconductor film 1040. In other words, the
gate wire 1021 and the gate electrode 1022 are already formed
during the laser crystallization process of the semiconductor
film 1040. More specifically, the gate wire 1021 and the gate
electrode 1022 need to have high heat resistance capable of
resisting the temperature (approximately 600° C.)in the laser
crystallization process.

SUMMARY OF THE INVENTION

[0013] However, with regard to metals which are typically
used as an electrode material, conductivity tends to deterio-
rate with metals having higher heat-resistance. Therefore,
when a material having high heat-resistance is used as the
material for the gate electrode 1022, and the gate wire 1021 is
formed from the same metal material in the same layer as the
gate electrode 1022, the wire resistance of the gate wire 1021
becomes high. High wire resistance becomes a cause for
signal delay, display unevenness due to a voltage drop, and so
on. In particular, the impact of wire resistance increases when
the panel area and the drive frequency increase.

[0014] Furthermore, as shown in FIG. 21, the gate wire
1021 formed in the first metal layer 1020 and the source wire
1051 formed in the second metal layer 1050 cross each other,
with the approximately 200 nm-thick gate insulating film
1030 interposed in between. As such, when the thickness of
the gate insulating film 1030 is to be reduced in order to
increase the performance of the thin-film transistor 1000, the
space between the gate wire 1021 and the source wire 1051 is
further reduced, and thus there is the problem that parasitic
capacitance between the wires increases.

[0015] In addition, the metal that is used in the electrodes
and wires included in the thin-film transistor 1000 oxidizes
due to contact with moisture in the air or oxide film, and the
like, included in the thin-film transistor 1000, and thus there
is the possibility of causing the performance of the thin-film
transistor 1000 to deteriorate.

[0016] The present invention is conceived to solve the
above-describe problems and has as an object to provide a
thin-film transistor array device in which the gate electrode
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and the gate wire are formed using a material that is suitable
to each one, and which reduces the parasitic capacitance
between the gate wire and the source wire, and in addition,
prevents metal oxidation.

[0017] A thin-film transistor array device according to an
aspect of the present invention is stacked together with an EL
layer including EL light-emitting elements each having a
lower electrode, with an interlayer insulating film interposed
in between. Specifically, the thin-film transistor array device
includes: a substrate; a gate wire disposed above the sub-
strate; a source wire crossing the gate wire; a first transistor
formed on the substrate and including a first source electrode;
a second transistor including a current-supply electrode for
supplying current, the current-supply electrode being electri-
cally connected to the lower electrode; a passivation film
interposed between (i) the interlayer insulating film and (i1)
the first transistor and the second transistor; and a conductive
oxide film stacked on the passivation film. The current-supply
electrode is electrically connected to the lower electrode viaa
first hole provided in the passivation film. The thin-film tran-
sistor array device further includes a relay electrode which is
formed in aregion onthe passivation film and serves as a relay
between the current-supply electrode and the lower electrode,
the region overlapping with the current-supply electrode
included in the second transistor. The first transistor and the
second transistor are bottom gate transistors. The gate wire is
electrically connected to a gate electrode of the first transistor
and is disposed in a layer that is lower than the passivation
film. The source wire is (i) disposed on the passivation film
which is a different layer from the first source electrode
included in the first transistor, and (ii) electrically connected
to the first source electrode via a second hole provided in the
passivation film. An end of the gate wire is exposed from an
opening provided in the passivation film, and an exposed
region of the end of the gate wire serves as a terminal which
is a connection with a gate driving circuit outside the device.
The conductive oxide film stacked on the passivation film
covers the end of the gate wire that is exposed from the
opening. The conductive oxide film is interposed between (i)
the passivation film and (i1) the source wire and the relay
electrode, and is not electrically connected between the
source wire and the relay electrode. The conductive oxide
film is interposed between the relay electrode and the current-
supply electrode, and electrically connects the relay electrode
and the current-supply electrode. The relay electrode is
formed in a same layer as the source wire on the passivation
film, and is made of a same material as the source wire.

[0018] According to the present invention, it is possible to
realize low resistance for the gate wire while maintaining the
heat-resistance of the gate electrode. Furthermore, even when
the thickness of the gate insulating film is reduced in order to
improve thin-film transistor characteristics, parasitic capaci-
tance between the gate wire and the source wire does not
increase. In other words, it is possible to control image signal
delays, and the like, caused by parasitic capacitance. In addi-
tion, by preventing oxidation of metal used in the respective
electrodes and the respective wires, functional deterioration
of the thin-film transistor array device can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and other objects, advantages and features of
the invention will become apparent from the following
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description thereof taken in conjunction with the accompa-
nying drawings that illustrate a specific embodiment of the
invention. In the Drawings:

[0020] FIG. 1 is a diagram showing a thin-film semicon-
ductor array substrate;

[0021] FIG. 2A is a perspective view of an organic EL
display according to an embodiment;

[0022] FIG. 2B is a perspective view showing more specifi-
cally the stacked structure in FIG. 2A, and is a diagram
showing an example of a line bank;

[0023] FIG. 2C is a perspective view showing more specifi-
cally the stacked structure in FIG. 2A, and is a diagram
showing an example of a pixel bank;

[0024] FIG. 3 is a diagram showing a circuit configuration
of a pixel circuit;

[0025] FIG. 4 is a front view showing a configuration of a
pixel;

[0026] FIG. 5isacross-sectional view along V-V in FIG. 4;
[0027] FIG. 6is a cross-sectional view along VI-VI in FIG.
4;

[0028] FIG. 7 is a cross-sectional view along VII-VII in
FIG. 4;

[0029] FIG. 8 is a perspective view of main parts as seen

from the cross-section along V-V in FIG. 4;

[0030] FIG.9A is diagram showing a structure of the cross-
section along V-V in FIG. 4 corresponding to a manufacturing
process (a) of the thin-film transistor array device according
to the embodiment;

[0031] FIG. 9B is diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to a manu-
facturing process (b) of the thin-film transistor array device
according to the embodiment;

[0032] FIG. 9C is diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to a manu-
facturing process (c) of the thin-film transistor array device
according to the embodiment;

[0033] FIG. 9D is diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to a manu-
facturing process (d) of the thin-film transistor array device
according to the embodiment;

[0034] FIG. 9E is diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to a part of
a manufacturing process (e) of the thin-film transistor array
device according to the embodiment;

[0035] FIG. 9F is diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to another
part of a manufacturing process (¢) of the thin-film transistor
array device according to the embodiment;

[0036] FIG. 10A is a diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to a part of
a process of forming a terminal, a gate wire, and a relay
electrode;

[0037] FIG. 10B is a diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to another
part of the process of forming a terminal, a gate wire, and a
relay electrode;

[0038] FIG. 10C is a diagram showing the structure of the
cross-section along V-V in FIG. 4 corresponding to yet
another part of the process of forming a terminal, a gate wire,
and a relay electrode;

[0039] FIG. 11A is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to the
manufacturing process (a) of the thin-film transistor array
device according to the embodiment;
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[0040] FIG. 11B is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to the
manufacturing process (b) of the thin-film transistor array
device according to the embodiment;

[0041] FIG. 11C is diagram showing the structure of the
cross-section along VII-VII in FIG. 4 corresponding to a part
of the manufacturing process (c) of the thin-film transistor
array device according to the embodiment;

[0042] FIG. 11D is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to
another part of the manufacturing process (c) of the thin-film
transistor array device according to the embodiment;

[0043] FIG. 11E is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to yet
another part of the manufacturing process (c) of the thin-film
transistor array device according to the embodiment;

[0044] FIG. 11F is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to the
manufacturing process (d) of the thin-film transistor array
device according to the embodiment;

[0045] FIG. 11G is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to the
manufacturing process (e) of the thin-film transistor array
device according to the embodiment;

[0046] FIG. 11H is diagram showing a structure of the
cross-section along VII-VII in FIG. 4 corresponding to the
manufacturing process (f) of the thin-film transistor array
device according to the embodiment;

[0047] FIG. 12A is a diagram showing the structure of the
cross-section along VII-VII in FIG. 4 corresponding to a part
of the process of forming a terminal, a gate wire, and a relay
electrode;

[0048] FIG. 12B is a diagram showing the structure of the
cross-section along VII-VII in FIG. 4 corresponding to
another part of the process of forming a terminal, a gate wire,
and a relay electrode;

[0049] FIG. 12C is a diagram showing the structure of the
cross-section along VII-VII in FIG. 4 corresponding to yet
another part of the process of forming a terminal, a gate wire,
and a relay electrode;

[0050] FIG. 13 is a diagram showing modification of FIG.
5

[0051] FIG. 14 is a diagram showing another modification
of FIG. 5;

[0052] FIG.15is adiagram showing a modification of FIG.
7;

[0053] FIG. 16 is a diagram showing another modification
of F1G. 7,

[0054] FIG. 17 is a front view showing a configuration of a
conventional pixel;

[0055] FIG. 18 isacross-sectional view along X VIII-X VIII
in FIG. 17,

[0056] FIG. 19 is a cross-sectional view along XIX-XIX in
FIG. 17;

[0057] FIG. 20 is a cross-sectional view along XX-XX in
FIG. 17; and

[0058] FIG. 21 is a perspective view of main parts as seen

from the cross-section along XVIII-XVIII in FIG. 17.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

[0059] A thin-film transistor array device according to an
aspect of the present invention is stacked together with an EL
layer including EL light-emitting elements each having a
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lower electrode, with an interlayer insulating film interposed
in between. Specifically, the thin-film transistor array device
includes: a substrate; a gate wire disposed above the sub-
strate; a source wire crossing the gate wire; a first transistor
formed on the substrate and including a first source electrode;
a second transistor including a current-supply electrode for
supplying current, the current-supply electrode being electri-
cally connected to the lower electrode; a passivation film
interposed between (i) the interlayer insulating film and (i)
the first transistor and the second transistor; and a conductive
oxide film stacked on the passivation film. The current-supply
electrode is electrically connected to the lower electrode via a
first hole provided in the passivation film. The thin-film tran-
sistor array device further includes a relay electrode which is
formed in a region on the passivation film and serves as a relay
between the current-supply electrode and the lower electrode,
the region overlapping with the current-supply electrode
included in the second transistor. The first transistor and the
second transistor are bottom gate transistors. The gate wire is
electrically connected to a gate electrode of the first transistor
and is disposed in a layer that is lower than the passivation
film. The source wire is (i) disposed on the passivation film
which is a different layer from the first source electrode
included in the first transistor, and (ii) electrically connected
to the first source electrode via a second hole provided in the
passivation film. An end of the gate wire is exposed from an
opening provided in the passivation film, and an exposed
region of the end of the gate wire serves as a terminal which
is a connection with a gate driving circuit outside the device.
The conductive oxide film stacked on the passivation film
covers the end of the gate wire that is exposed from the
opening. The conductive oxide film is interposed between (i)
the passivation film and (ii) the source wire and the relay
electrode, and is not electrically connected between the
source wire and the relay electrode. The conductive oxide
film is interposed between the relay electrode and the current-
supply electrode, and electrically connects the relay electrode
and the current-supply electrode. The relay electrode is
formed in a same layer as the source wire on the passivation
film, and is made of a same material as the source wire.

[0060] In the above-described thin-film transistor array
device, the gate wire is disposed in a layer that is lower than
the passivation film, and the source wire is disposed on the
passivation film which is a different layer from the source
electrode formed on the substrate. In addition, the source
electrode and the source wire are electrically connected via a
hole provided in the passivation film. As such, the space
between the gate wire and the source wire corresponds to the
thickness of the passivation film formed on the source elec-
trode, and not to the space between the gate electrode and the
source electrode. Here, since the passivation film protects the
surface of the thin-film transistor array device, increasing the
thickness of the passivation film does not affect the perfor-
mance of the thin-film transistor device. As aresult, by adjust-
ing the thickness of the passivation film to ensure a distance
between the gate wire and the source wire, parasitic capaci-
tance between the gate wire and the source wire can be
reduced.

[0061] Furthermore, an end of the gate wire can be exposed
from an opening provided in the passivation film, and an
exposed region of the end of the gate wire can be used as a
terminal which is a connection with a source driving circuit
outside the device. In this case, the exposed region of the end
of the gate wire comes into contact with air or moisture in air
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and easily becomes oxidized. When oxidized, the oxidized
terminal and the outside driver circuit become electrically
connected via an oxidized layer having high electrical resis-
tance, and thus there is the problem that the connection resis-
tance between the terminal and the outside driver circuit
becomes high.

[0062] Thus, in the thin-film transistor array device having
the above-described configuration, the conductive oxide film
is stacked on the passivation film, and the region of the end of
the gate wire that is exposed via the opening in the passivation
film is covered by the conductive oxide film. With this, the
conductive oxide film can prevent the oxidation of the termi-
nal which is the end of the gate wire, that is, the exposed
region of the end of the gate wire. As a result, the terminal and
the outside driver circuit can be connected with low resistance
for the connection resistance between the terminal and the
outside driver circuit.

[0063] As describe above, when the conductive oxide film
(Indium Tin Oxide: ITO) is stacked on the passivation film,
the conductive oxide film becomes interposed between the
current-supply electrode included in the second transistor and
the lower electrode which is primarily composed of alumi-
num, and thus the problem of the lower electrode oxidizing
due to the conductive oxide film arises. In response to this,
according to the above described configuration, a relay elec-
trode is formed at a region, on the passivation, which overlaps
with the current-supplying electrode (meaning “the source
electrode or the drain electrode”; the same applies hereafter)
included in the second transistor, and the relay electrode is
made to act as a relay between the current-supply electrode
and the lower electrode. Furthermore, the conductive oxide
film 1s interposed between the passivation film and the relay
electrode. The conductive oxide film is interposed between
the relay electrode and the current-supply electrode. With
this, the relay electrode is present between the lower electrode
and the conductive oxide film, and thus the conductive oxide
film can prevent the lower electrode from oxidizing.

[0064] Inaddition, the relay electrode is formed in the same
layer as the source wire on the passivation film, and is made of
the same material as the source wire. In this manner, by
disposing the source wire on the passivation film, the relay
electrode can be formed in the same layer as the source wire,
and using the same material as the source wire. As such, the
formation of the source wire and the formation of the relay
electrode can be performed in the same process. As a result, a
simple configuration allows the conductive oxide film to pre-
vent the lower electrode from oxidizing, while the parasitic
capacitance between the gate wire and the source wire is
reduced.

[0065] Furthermore, the lower electrode may be a metal
primarily composed of aluminum. Since the relay electrode is
present between the lower electrode and the conductive oxide
film, the conductive oxide film can prevent the lower elec-
trode from oxidizing, via the relay electrode, even when a
metal primarily composed of aluminum is used for the lower
electrode.

[0066] Furthermore, a surface of the source wire and the
relay electrode that is in contact with the conductive oxide
film may be formed from a metal that includes at least one of
copper, molybdenum, titanium, and tungsten.

[0067] Furthermore, the source wire and the relay electrode
may have a layered structure.
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[0068] Furthermore, the interlayer insulating film may
include two layers including an organic film and an inorganic
film. In addition, the inorganic film may cover the source wire
and the relay electrode.

[0069] Furthermore, a semiconductor layer included in
each of the first transistor and the second transistor may be a
crystalline semiconductor layer. In addition, a first gate elec-
trode included in the first transistor and a second gate elec-
trode included in the second transistor may be made of ametal
having higher heat-resistance than a metal used for the gate
wire.

[0070] According to the above-described configuration, a
semiconductor layer included in each of the first transistor
and the second transistor may be a crystalline semiconductor
layer. In this case, in order to form the semiconductor layer as
acrystalline semiconductor layer, it is necessary to crystallize
the amorphous semiconductor layer by raising the tempera-
ture of the amorphous semiconductor layer to within a range
of between 1100° C. and 1414° C., inclusive, by irradiating a
laser onto the amorphous semiconductor layer. In the bottom-
gate thin-film transistor array device, first, the gate electrode
is formed on the substrate, after which the semiconductor
layer is formed. Therefore, when the amorphous semiconduc-
tor layer is to be crystallized using such a high-heat process-
ing as described above, the heat-resistance of the metal mak-
ing up the gate electrode needs to be high. Meanwhile, since
a metal having high heat-resistance also has high resistance,
forming the gate electrode and the gate wire using the same
material means that the gate wire is also formed from a metal
having high resistance, and thus there is the problem that the
resistance of the gate wire becomes high.

[0071] However, according to the thin-film transistor array
device having the above-described configuration, forming the
gate electrode and the gate wire in different layers allows for
the selection of different materials for the gate electrode and
the gate wire. With this, it is possible to lower the resistance of
the gate wire by selecting a low-resistance metal for the metal
making up the gate wire, while increasing the heat-resistance
of the metal making up the gate electrode.

[0072] Furthermore, the metal having higher heat-resis-
tance than the metal used for the gate wire may be a metal
which includes one of molybdenum, tungsten, titanium, tan-
talum, and nickel.

[0073] Furthermore, the conductive oxide film may be one
of an oxide film including indium and tin and an oxide film
including indium and zinc.

[0074] As one aspect, an end of the source wire may be
connected, via the conductive oxide film, to one end of a relay
wire formed on a gate insulating film. The other end of the
relay wire may be exposed from an opening provided in the
passivation film, and an exposed region of the other end of the
relay wire may serve as a terminal which is a connection with
a source driving circuit outside the device. Moreover, the
conductive oxide film stacked on the passivation film may
cover the other end of the relay wire that is exposed from the
opening.

[0075] Inaddition, the relay wire may be disposed in a same
layer and made of a same material as the gate wire.

[0076] As another aspect, at an end of the source wire, the
conductive oxide layer formed below the source wire may
extend beyond the source wire so as to be exposed. In addi-
tion, an exposed region of the conductive oxide layer may
serve as aterminal which is a connection with a source driving
circuit outside the device.
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[0077] Furthermore, an elastic body may be formed at a
position, on a gate insulating film, which overlaps with at
least the region serving as the terminal out of the exposed
region of the conductive oxide film.

[0078] In addition, the elastic body may be disposed in a
same layer and made of a same material as the gate wire.

[0079] An electroluminescence (EL) display panel accord-
ing to an aspect of the present invention includes: an upper
electrode; a lower electrode; an EL unit which includes an EL
light-emitting element including a light-emitting function
layer interposed between the upper electrode and the lower
electrode; a thin-film transistor array device which controls
the EL light-emitting element; and an interlayer insulating
film interposed between the EL unit and the thin-film transis-
tor array device, wherein the lower electrode is electrically
connected to the thin-film transistor array device via a contact
hole in the interlayer insulating film. Specifically, the thin-
film transistor array device includes: a substrate; a gate wire
disposed above the substrate; a source wire crossing the gate
wire; a first transistor formed on the substrate and including a
first source electrode; a second transistor including a current-
supply electrode for supplying current, the current-supply
electrode being electrically connected to the lower electrode;
a passivation film interposed between (i) the interlayer insu-
lating film and (i1) the first transistor and the second transistor;
and a conductive oxide film stacked on the passivation film.
The current-supply electrode is electrically connected to the
lower electrode via a first hole provided in the passivation film
and a contact hole provided in the interlayer insulating film.
The thin-film transistor array device further includes a relay
electrode which is formed in a region on the passivation film
and serves as a relay between the current-supply electrode
and the lower electrode, the region overlapping with the cur-
rent-supply electrode included in the second transistor. The
first transistor and the second transistor are bottom gate tran-
sistors. The gate wire is electrically connected to a gate elec-
trode of the first transistor and is disposed in a layer that is
lower than the passivation film. The source wire is (i) dis-
posed on the passivation film which is a different layer from
the first source electrode included in the first transistor, and
(ii) electrically connected to the first source electrode via a
second hole provided in the passivation film. An end of the
gate wire is exposed from an opening provided in the passi-
vation film, and an exposed region of the end of the gate wire
serves as a terminal which is a connection with a gate driving
circuit outside the device. The conductive oxide film stacked
on the passivation film covers the end of the gate wire that is
exposed from the opening. The conductive oxide film is inter-
posed between (i) the passivation film and (ii) the source wire
and the relay electrode, and is not electrically connected
between the source wire and the relay electrode. The conduc-
tive oxide film is interposed between the relay electrode and
the current-supply electrode, and electrically connects the
relay electrode and the current-supply electrode. The relay
electrode is formed in a same layer as the source wire on the
passivation film, and is made of a same material as the source
wire.

[0080] In an EL display panel, the margin for driving the
display panel decreases as the size of the display panel
increases to 20 inches, 30 inches, 40 inches, and so on,
because of the delay in gate signals caused by the thin-film
transistor array device which controls the light-emission of
the EL element unit of the display panel.
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[0081] Underthese circumstances, using the thin-film tran-
sistor array device having the above-described configuration
allows for the reduction of the parasitic capacitance between
the source wire and the gate wire even in a large-screen EL
display panel, and thus making it possible to realize an EL
display device which can display images with high picture
quality, without gate signal delay, dulling of gate signal wave-
form, and image signal deterioration. Furthermore, since the
electrical connection between the thin-film transistor array
device and the EL element has low resistance, it is possible to
realize an EL panel having a long operating life and high
light-emission luminance with low power consumption with-
out reducing the light-emission current of the EL element. In
addition, since a simple configuration allows the conductive
oxide film to prevent the lower electrode from oxidizing,
while the parasitic capacitance between the gate wire and the
source wire is reduced, it is possible to realize an EL display
panel having a high manufacturing yield.

[0082] Furthermore, the lower electrode may be a metal
primarily composed of aluminum.

[0083] Furthermore, the lower electrode and the relay elec-
trode may be connected at a flat region running along a
circumference of an upper part of a hole provided in the
passivation film.

[0084] TheEL display device according to an aspect of the
present invention includes the above-described EL display
panel.

[0085] A method of manufacturing a thin-film transistor
array device according to an aspect of the present invention
includes: preparing a substrate; forming a gate wire above the
substrate; forming a first transistor including a first source
electrode, on the substrate; forming, on the substrate, a sec-
ond transistor including a current-supply electrode for sup-
plying current; forming a passivation film above the first
transistor and the second transistor; stacking a conductive
oxide film on the passivation film; and forming, above the
gate wire, a source wire that crosses the gate wire and forming
a relay electrode in a region, on the passivation film, which
overlaps with the current-supply electrode included in the
second transistor, the relay electrode serving as a relay
between the current-supply electrode and the lower electrode.
The first transistor and the second transistor are bottom gate
transistors. The gate wire is electrically connected to a gate
electrode of the first transistor and is disposed in a layer that
is lower than the passivation film. The source wire is (i)
disposed on the passivation film which is a different layer
from the first source electrode included in the first transistor,
and (ii) electrically connected to the first source electrode via
a hole provided in the passivation film. In between the form-
ing of a passivation film and the stacking, an end of the gate
wire 1s exposed from an opening provided in the passivation
film, and an exposed region of the end of the gate wire is
formed into a terminal which is a connection with a gate
driving circuit outside the device. In the stacking, the conduc-
tive oxide film to be stacked on the passivation film is formed
so as to cover the end of the gate wire that is exposed from the
opening. The conductive oxide film is formed between (i) the
passivation film and (ii) the source wire and the relay elec-
trode, and is divided in between the source wire and the relay
electrode. The conductive oxide film is interposed between
the relay electrode and the current-supply electrode, and elec-
trically connects the relay electrode and the current-supply
electrode. In the forming of a relay electrode, the relay elec-
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trode is formed in a same layer as the source wire on the
passivation film, using a same material as the source wire.
[0086] The conductive oxide film not only covers the vicin-
ity of the exposed region of the end of the gate wire but also
interposes between the passivation film and the source wire
and relay electrode. In other words, in the stacking of the
conductive oxide film on the passivation film, the conductive
oxide film is not stacked in the vicinity of the exposed region
of the end of the gate wire only but all over on the passivation
film. Next, the metal film which will become the source wire
and the relay wire is stacked all over on the conductive oxide
film. Next, a predetermined patterning mask is disposed on
the metal film, and the source wire is patterned out using a
predetermined etchant. Since the source wire and the conduc-
tive oxide film are etched using a half-tone process, the con-
ductive oxide film remains below the source wire. Lastly, the
predetermined patterning mask is peeled off.

[0087] As such, the conductive oxide film remains in the
layer below the source wire. In contrast, there is also a method
of etching the conductive oxide film before the metal film
which is to become the source wire and the relay electrode is
stacked on the conductive oxide film, and then patterning the
metal film which is to become the source wire and the relay
electrode. However, in this case, two patterning processes are
required, and thus process cost increases. On the other hand,
by stacking the metal film which is to become the source wire
and the relay electrode all over on the conductive oxide film,
and subsequently etching the metal film and conductive oxide
film using a half-tone mask as in the present aspect, the
number of patterning processes is reduced to one, and thus
allowing process cost to be reduced.

[0088] Furthermore, the lower electrode may be a metal
primarily composed of aluminum.

[0089] Furthermore, a surface of the source wire and the
relay electrode that is in contact with the conductive oxide
film is made of a metal that includes at least one of copper,
molybdenum, titanium, and tungsten.

[0090] Furthermore, a semiconductor layer included in
each of the first transistor and the second transistor may be a
crystalline semiconductor layer. In addition, a first gate elec-
trode included in the first transistor and a second gate elec-
trode included in the second transistor may be made of ametal
having higher heat-resistance than a metal used for the gate
wire.

[0091] According to the above-described manufacturing
method, forming the gate electrode and the gate wire in dif-
ferent layers allows for the selection of different materials for
the gate electrode and the gate wire. With this, it is possible to
lower the resistance of the gate wire by selecting a low-
resistance metal for the metal making up the gate wire, while
increasing the heat-resistance of the metal making up the gate
electrode. As a result, it becomes possible to form a semicon-
ductor layer having high mobility, and a gate wire having low
resistance can be formed.

[0092] Furthermore, the conductive oxide film is one of an
oxide film including indium and tin and an oxide film includ-
ing indium and zinc.

[0093] A method of manufacturing an electroluminescence
(EL) panel according to an aspect of the present invention
includes: preparing a substrate; forming a gate wire above the
substrate; forming a first transistor including a first source
electrode, on the substrate; forming, on the substrate, a sec-
ond transistor including a current-supply electrode for sup-
plying current; forming a passivation film above the first
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transistor and the second transistor; stacking a conductive
oxide film on the passivation film; forming, above the gate
wire, a source wire that crosses the gate wire, and forming a
relay electrode in a region, on the passivation film, which
overlaps with the current-supply electrode included in the
second transistor, the relay electrode serving as a relay
between the current-supply electrode and the lower electrode;
forming an interlayer insulating film above the passivation
film; forming a lower electrode on the interlayer insulating
film; forming a light-emitting function layer above the lower
electrode; and forming an upper electrode above the light-
emitting function layer. The first transistor and the second
transistor are bottom gate transistors. The gate wire is elec-
trically connected to a gate electrode of the first transistor and
is disposed in a layer that is lower than the passivation film.
The source wire is (i) disposed on the passivation film which
is a different layer from the first source electrode included in
the first transistor, and (ii) electrically connected to the first
source electrode via a first hole provided in the passivation
film. The lower electrode is electrically connected to a thin-
film transistor array device via a second hole provided in the
passivation film and a contact hole in the interlayer insulating
film. In between the forming of a passivation film and the
stacking, an end of the gate wire is exposed from an opening
provided in the passivation film, and an exposed region of the
end of the gate wire is formed into a terminal which is a
connection with a gate driving circuit outside the device. In
the stacking, the conductive oxide film to be stacked on the
passivation film is formed so as to cover the end of the gate
wire that is exposed from the opening. The conductive oxide
film is formed between (i) the passivation film and (ii) the
source wire and the relay electrode, and is divided in between
the source wire and the relay electrode. The conductive oxide
film is interposed between the relay electrode and the current-
supply electrode, and electrically connects the relay electrode
and the current-supply electrode. In the forming of a relay
electrode, the relay electrode is formed in a same layer as the
source wire formed on the passivation film, using a same
material as the source wire on the passivation film.

[0094] Hereinafter, an embodiment ofthe present invention
shall be described in detail with reference to the Drawings.

Embodiment

[0095] An organic electroluminescence (EL) display (or-
ganic EL display device) 10 and a thin-film transistor array
device foruse in an image display device (hereinafter denoted
simply as “thin-film transistor array device”) 20 shall be
described with reference to FIG. 1 to FIG. 3. It should be
noted that FIG. 1 is a diagram showing a thin-film semicon-
ductor array substrate 1. FIG. 2A is a perspective view of the
organic EL display 10 which is an example of'a display device
according to the embodiment of the present invention. FIG.
2B is a perspective view showing more specifically the
stacked structure in FIG. 2A, and is a diagram showing an
exampleofa line bank. FIG. 2C is a perspective view showing
more specifically the stacked structure in FIG. 2A, and is a
diagram showing an example of a pixel bank. FIG. 3 is a
diagram showing a circuit configuration of a pixel circuit 30
which drives a pixel 100.

[0096] First, as shown in FIG. 1, the thin-film semiconduc-
tor array substrate 1 includes plural (2 in FIG. 1) organic EL
displays 10. Furthermore, as shown in FIG. 2A, each of the
organic EL displays 10 is a stacked structure of, from the
lowest layer, the thin-film transistor array device 20, an intet-
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layer insulating film (planarizing film) 11 (not illustrated in
FIG. 2A), an anode (lower electrode) 12, an organic EL layer
(organic light-emitting layer) 13, and a transparent cathode
(upper electrode) 14. Furthermore, a hole transpotrt layer (not
illustrated) is stacked between the anode 12 and the organic
EL layer 13, and an electron transport layer (not illustrated) is
stacked between the organic EL layer 13 and the transparent
cathode 14.

[0097] The pixels 100 are arranged in rows and columns (a
matrix) in the thin-film transistor array device 20. Each of the
pixels 100 is driven by the pixel circuit 30 that is provided
thereto. Furthermore, the thin-film transistor array device 20
includes: plural gate wires 21 which are arranged in rows;
plural source wires (signal wires) 22 which are arranged in
columns so as to cross the gate wires 21; and plural power
wires 23 (not illustrated in FIG. 2A) which run parallel to the
source wires 22.

[0098] For each row, one of the gate wires 21 is connected
to respective gate electrodes 41 (not illustrated in FIG. 2A) of
thin-film transistors each of which operates as a switching
element included in the respective pixel circuits 30 in that
row. For each column, one of the source wires 22 is connected
to respective source electrodes 42 (not illustrated in F1IG. 2A)
of the thin-film transistors each of which operates as a switch-
ing element included in the respective pixel circuits 30 in that
column. For each column, one of the power wires 23 is
connected to respective drain electrodes 52 (not illustrated in
FIG. 2A) of the thin-film transistors each of which operates as
a switching element included in the respective pixel circuits
30 in that column.

[0099] More specifically, as shown in FIG. 2B and FIG. 2C,
each of the pixels 100 of the organic EL display 10 includes
subpixels 100R, 100G, and 100B of three colors (red color,
green color, and blue color). Plural subpixels 100R, subpixels
100G, and subpixels 100B are respectively lined up in the
depth direction in FIG. 2B (this is denoted as a “subpixel
column”).

[0100] FIG. 2B is a diagram showing an example of a line
bank, and the respective subpixel columns are separated from
each other by banks 15. Each of the banks 15 shown in FIG.
2B is protrusion running in a parallel direction to the source
wires 22, between adjacent subpixel columuns, and is formed
on the thin-film transistor array device 20. Stated differently,
each of the subpixel columns is formed in between adjacent
protrusions (that is, in the openings formed by the banks 15).
[0101] The anode 12 is formed, for each of the subpixels
100R, 100G, and 100B, on the thin-film transistor array
device 20 (more specifically, on the interlayer insulating film
11), inside the openings formed by the banks 15. The organic
EL layer 13 is formed on the anodes 12 and inside the open-
ings formed by the banks 15, for each subpixel column (that
i8, s0 as to cover the anodes 12 in each of the columns). The
transparent cathode 14 is formed continuously on the organic
EL layers 13 and the banks 15 (protrusions) so as to cover all
of the subpixels 100R, 1000, and 100B.

[0102] On the other hand, FIG. 2C is a diagram showing an
example of a pixel bank, and shows the respective subpixels
100R, 100G, and 100B being separated from each other by
the banks 15. The banks 15 shown in FIG. 2C are formed such
that protrusions running parallel to the gate wires 21 and
protrusions running parallel to the source wires 22 cross each
other. In addition, the subpixels 100R, 100G, and 100B are
formed in the parts surrounded by these protrusions (that is, in
the openings formed by the banks 15).
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[0103] The anode 12 is formed, for each of the subpixels
100R, 100G, and 100B, on the thin-film transistor array
device 20 (more specifically, on the interlayer insulating film
11), inside the openings formed by the banks 15. In the same
manner, the organic EL layer 13 is formed on the anodes 12
and inside the openings formed by the banks 15, for each
subpixel column. The transparent cathode 14 is formed con-
tinuously on the organic EL layers 13 and the banks 15
(protrusions) so as to cover all of the subpixels 100R, 100G,
and 100B.

[0104] In addition, although not illustrated in FIG. 2B and
FIG. 2C, the pixel circuit 30 is formed, for each of the sub-
pixels 100R, 100G, and 100B, in the thin-film transistor array
device 20. In addition, as shown in FIG. 7, each of the sub-
pixels 100R, 100G, and 100B are electrically connected to the
corresponding pixel circuit 30 via a third contact hole 173, a
fourth contacthole 174, and a relay electrode 55, respectively.
[0105] It should be noted that, except for the difference in
the characteristics (color of emitted light) of the organic EL
layers 13, the subpixels 100R, 100G, and 100B have the same
configuration. With that, in the subsequent description, the
subpixels 100R, 100G, and 100B shall not be differentiated
and all will be denoted as the “pixel 100”. Furthermore, the
present invention can be applied in the same manner in the
line bank shown in FIG. 2B and in the pixel bank shown in
FIG. 2C.

[0106] As shown in FIG. 3, the pixel circuit 30 includes a
first transistor 40 which operates as a switch element; a sec-
ond transistor 50 which operates as a drive element; and a
capacitor 60 which stores data to be displayed in the corre-
sponding pixel.

[0107] The first transistor 40 includes: a gate electrode 41
connected to the gate wire 21; a source electrode 42 con-
nected to the source wire 22; a drain electrode 43 connected to
the capacitor 60 and the gate electrode 51 of the transistor 50,
and a semiconductor film 44 (not illustrated in FIG. 3). When
voltage is applied to the gate wire 21 and the source wire 22
to which the first transistor 40 is connected, the first transistor
40 stores the voltage value applied to the source wire 22, as
display data, in the capacitor 60.

[0108] Thesecondtransistor 50 includes: the gate electrode
51 connected to the drain 43 of the first transistor 40; a drain
electrode 52 connected to the power wire 23 and the capacitor
60; a source electrode 53 connected to the anode 12; and a
semiconductor film 54 (not illustrated in FIG. 3). The second
transistor 50 supplies a current corresponding to the voltage
value held by the capacitor 60, from the power wire 23 to the
anode 12, through the source electrode 53.

[0109] Specifically, the organic EL display 10 having the
above-described configuration adopts the active matrix
method in which display control is performed for each pixel
100 located at respective crosspoints of the gate wires 21 and
source wires 22.

[0110] Next, the structure (the structure to the right of the
break lines in F1G. 5 and FIG. 6) of the pixels 100 included in
the thin-film transistor array device 20 shall be described with
reference to FIG. 4 to FIG. 8. It should be noted that F1G. 4 is
a front view showing the configuration of a pixel 100. FIG. 5
is a cross-sectional view along V-V in FIG. 4. FIG. 6 is a
cross-sectional view along VI-VIin FIG. 4. FIG. 7 is a cross-
sectional view along VII-VI1in FIG. 4. FIG. 8 is a perspective
view of main parts as seen from the cross-section along V-V
in FIG. 4. It should be noted that the interlayer insulating film
11 and the anode 12 are also illustrated in FIG. 7.
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[0111] As shown in FIG. 4 to FIG. 7, the pixel 100 is a
stacked structure including a substrate 110, a first metal layer
(conductive layer) 120, a gate insulating film 130, the semi-
conductor films 44 and 54, a second metal layer (conductive
layer) 140, a passivation film 150, a conductive oxide film
(Indium Tin Oxide: ITO) 160, and a third metal layer (con-
ductive layer) 170.

[0112] The gate electrode 41 of the first transistor 40 and
the gate electrode 51 of the second transistor 50 are formed in
the first metal layer 120 which is stacked on the substrate 110.
Furthermore, the gate insulating film 130 is formed on the
substrate 110 and the first metal layer 120 so as to cover the
gate electrodes 41 and 51.

[0113] The semiconductor film 44 is disposed inside a
region which is on the gate insulating film 130 (between the
gate insulating film 130 and the second metal layer 140) and
overlaps with the gate electrode 41. In the same manner, the
semiconductor film 54 is disposed inside a region which is on
the gate insulating film 130 (between the gate insulating film
130 and the second metal layer 140) and overlaps with the
gate electrode 51. It should be noted that “overlaps” in the
present Specification refers to a positional relationship in
which one lies on top of the other as seen from the vertical
direction.

[0114] The gate wire 21, the source electrode 42 and drain
electrode 43 of the first transistor 40, and the drain electrode
52 and source electrode 53 of the second transistor 50 are
formed in the second metal layer 140 stacked on the gate
insulating film 130 and the semiconductor films 44 and 54.
Specifically, the first transistor 40 and the second transistor 50
are bottom-gate transistors in which the gate electrodes 41
and 51 are formed in a layer lower than that of the source
electrodes 42 and 53 and the drain electrodes 43 and 52,
respectively.

[0115] More specifically, the source electrode 42 and the
drain electrode 43 are formed at opposing positions, and each
overlaps with a part of the semiconductor film 44. In the same
manner, the drain electrode 52 and the source electrode 53 are
formed at opposing positions, and each overlaps with a part of
the semiconductor film 54.

[0116] Furthermore, first contact holes (holes) 171 are
formed in the gate insulating film 130, penetrating in the
thickness direction at positions that overlap with the gate wire
21 and the gate electrode 41. In addition, the gate wire 21 is
electrically connected to the gate electrode 41 formed in the
first metal layer 120, via the first contact holes 171.

[0117] Furthermore, second contact holes (holes) 172 are
formed in the gate insulating film 130, penetrating in the
thickness direction at positions that overlap with the drain
electrode 43 and the gate electrode 51. In addition, the drain
electrode 43 is electrically connected to the gate electrode 51
formed in the first metal layer 120, via the second contact
holes 172.

[0118] Furthermore, the passivation film 150 is formed on
the gate insulating film 130 and the second metal layer 140 so
as to cover the source electrodes 42 and 53 and the drain
electrodes 43 and 52. Tn other words, the passivation film 150
is formed to interpose between (i) the interlayer insulating
film 11 and (ii) the first transistor 40 and second transistor 50.
[0119] The conductive oxide film 160 is stacked on the
passivation film 150. In addition, the third metal layer 170 is
stacked on the conductive oxide film 160. The source wire 22,
the power wire 23, and the relay electrode 55 are formed in the
third metal layer 170 which is stacked on the conductive oxide
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film 160. The conductive oxide film 160 is selectively formed
at positions overlapping with the source wire 22, the power
wire 23, and the relay electrode 55, and the part of the con-
ductive oxide film 160 that overlaps with the source wire 22,
the part of the conductive oxide film 160 that overlaps with
the power wire 23, and the part of the conductive oxide film
160 that overlaps with the relay electrode 55 are not electri-
cally connected.

[0120] In the same manner, a third contact hole (hole) 173
is formed in the passivation film 150, penetrating in the thick-
ness direction at a position that overlaps with the source wire
22 and the source electrode 42. In addition, the source wire 22
is electrically connected to the source electrode 42 formed in
the second metal layer 140, via the third contact hole 173. It
should be noted that the source wire 22 and the source elec-
trode 42 are not in direct contact, and that the conductive
oxide film 160 is interposed in between.

[0121] Furthermore, a fourth contact hole (hole) 174 is
formed in the passivation film 150, penetrating in the thick-
ness direction at a position that overlaps with the power wire
23 and the drain electrode 52. In addition, the power wire 23
is electrically connected to the drain electrode 52 formed in
the second metal layer 140, via the fourth contact hole 174. It
should be noted that the power wire 23 and the drain electrode
52 are not in direct contact, and that the conductive oxide film
160 is interposed in between.

[0122] Inaddition, a fifth contact hole (hole) 175 is formed
in the passivation film 150, penetrating in the thickness direc-
tion at a position that overlaps with the drain electrode 52 of
the second transistor 50 and the relay electrode 55. In addi-
tion, the relay electrode 55 is electrically connected to the
source electrode 53 formed in the second metal layer 140, via
the fifth contact hole 175. It should be noted that the source
electrode 53 and the relay electrode 55 are not in direct
contact, and that the conductive oxide film 160 is interposed
in between.

[0123] In addition, the interlayer insulating film 11 is
formed on the passivation film 150 and the third metal layer
170 so as to cover the source wire 22, the power wire 23, and
the relay electrode 55. The banks 15 are formed on the inter-
layer insulating film 11 in the boundaries with the adjacent
pixels 100. Moreover, the anode 12 which is formed on a per
pixel 100 basis and the organic EL layer 13 which is formed
on a per color (sub pixel column) basis or subpixel basis are
formed in the opening formed by the banks 15. In addition,
the transparent cathode 14 is formed on the organic EL layer
13 and the banks 15.

[0124] Inaddition, a sixth contact hole (hole) 176 is formed
at a position that overlaps with the anode 12 and the relay
electrode 55, and penetrating through the interlayer insulat-
ing film 11 in the thickness direction. Furthermore, the anode
12 is electrically connected to the relay electrode 55 formed in
the third metal layer 170, via the sixth contact hole 176. It
should be noted that the relay electrode 55 shown in FIG. 7 is
configured of a center region that fills the fifth contact hole
175 and a flat region running along the circumference of an
upper part of the fifth contact hole 175. In addition, the anode
12 is electrically connected at the flat region of the relay
electrode 55.

[0125] As shown in FIG. 8, in the pixel 100 having the
above-described configuration, the gate wire 21 is formed in
the second metal layer 140 which is a lower layer than the
passivation film 150. On the other hand, the source wire 22
and the power wire 23 are formed in the third metal layer 170
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which is a different layer from the gate wire 21. In addition,
the gate wire 21 and the source wire 22 cross each other and
the gate wire 21 and the power wire 23 cross each other, with
the passivation film 150 and the conductive oxide film 160
interposed in between.

[0126] As in the above described configuration, providing
the respective wires (gate wire 21, source wire 22, and power
wire 23) in a metal layer (second metal layer 140 and third
metal layer 170) above the first metal layer 120 in which the
gate electrodes 41 and 51 are formed allows the gate elec-
trodes 41 and 51 and the respective wires to be formed from
amaterial that is suitable to each one. Furthermore, compared
to the gate insulating film 130, the thickness of the passivation
film 150 can be set freely. With that, parasitic capacitance can
be reduced by placing the respective wires in the second metal
layer 140 and the third metal layer 170 which are adjacent in
the stacking direction, with the passivation film 150 disposed
between the second and third metal layers.

[0127] Next, the structure (the structure to the left of the
break lines in F1G. 5 and FIG. 6) of terminal-parts 70 and 80
formed at the ends of the thin-film transistor array device 20
shall be described with reference to FIG. 5 and FIG. 6.
[0128] The terminal-part (the part to the left of the break
lines) 70 shown in FIG. 5 is formed at two places, namely, at
both ends of the pixels 100 which continue in the row direc-
tion. Each of the terminal-parts 70 includes: a terminal 71
formed from the same material as the conductive oxide film
160; and a holes 72 which penetrates through the passivation
film 150 in the thickness direction. The hole 72 is formed at a
position that overlaps with an end of the gate wire 21, and
electrically connects the terminal 71 and the end of the gate
wire 21.

[0129] Specifically, the terminal-parts 70 are provided, one
each, at both ends of the gate wire 21 which connects, on a per
row basis, the pixels 100 that are arranged in rows and col-
umns, and function as connections which connect the gate
wire 21 and an external drive circuit. Here, since the terminal
71 is disposed so as to cover the end of the relay wire 21 that
is exposed from the hole 72, it is possible to prevent the relay
wire 21 from coming into contact with moisture in air, and the
like, and becoming oxidized.

[0130] Inthesamemanner, theterminal-part (the partto the
left of the break lines) 80 shown in FIG. 6 is formed at two
places, namely, at both ends of the pixels 100 which continues
in the column direction. Each of the terminal-parts 80
includes: a terminal 81 formed from the same material as the
conductive oxide film 160; a relay wire 82 formed in the
second metal layer 140; and holes 83 and 84 which penetrate
through the passivation film 150 in the thickness direction.
The hole 83 is formed at a position that overlaps with one end
of the relay wire 82, and electrically connects the terminal 81
and such end of the relay wire 72. In the same manner, the
hole 84 is formed at a position that overlaps with the other end
of the relay wire 82, and electrically connects the end of the
source wire 22 and the other end of the relay wire 82

[0131] Specifically, the terminal-parts 80 are provided, one
each, at both ends of the source wire 22 which connects, on a
per column basis, the pixels 100 that are arranged in rows and
columns, and function as connections which connect the
source wire 22 and an external drive circuit. Here, since the
terminal 81 is disposed so as to cover the end of the relay wire
82 that is exposed from the hole 83, it is possible to prevent the
relay wire 82 from coming into contact with moisture in air,
and the like, and becoming oxidized.
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[0132] Next, a method of manufacturing the thin-film tran-
sistor array device 20 according to the present embodiment
shall be described with reference to FIG. 9A to 12C. It should
be noted that FIG. 9A to FIG. 9F are diagrams showing the
structure of the cross-section along V-V in FIG. 4 correspond-
ing to the manufacturing processes (a)to (f). FIG. 10A to FIG.
10C are diagrams showing details of the manufacturing pro-
cess from 9F to 9G. FIG. 11A to FIG. 11H are diagrams
showing the structure of the cross-section along VII-VII in
FIG. 4 corresponding to the manufacturing processes (a) to
(D). FIG.12A to FIG. 12C are diagrams showing details of the
manufacturing process between FI1G. 11G and FIG. 11H.

[0133] First, as shown in process (a) in FIG. 9A and FIG.
11, the substrate 110 is prepared. An insulating material such
as glass, quartz, and the like, are typically used for the sub-
strate 110. In order to prevent the spread of impurities from
the substrate 110, a silicon oxide film or a silicon nitride film
not illustrated in the figures may be formed on the upper
surface of the substrate 110. The film thickness is approxi-
mately 100 nm.

[0134] Next, as shown in process (b) in FIG. 11B, after the
heat-resistant first metal layer 120 is formed on the substrate
110, patterning is performed by photolithography, etching,
and the like, and the gate electrodes 41 and 51 are formed.
Any one of Mo, W, Ta, Ti, and Ni, which are heat resistant, or
analloy oftheseis used as a material. Mo is used in the present
embodiment. A thickness of approximately 100 nm is pref-
erable.

[0135] Next, as shown in process (c) in FIG. 9B and FIG.
11C to FIG. 11E, the gate insulating film 130 is formed on the
substrate 110 and the first metal layer 120, and a semicon-
ductor layer is formed on the gate insulating film 130. It
should be noted that the gate insulating film 130 and the
semiconductor layer are formed successively by plasma
CVD, and so on, without breaking the vacuum. A silicon
oxide film, a silicon nitride film, or a composite film of these
is formed as the gate insulating film 130. Thickness is
approximately 200 nm. Furthermore, the semiconductor
layer is an approximately 50 nm amorphous silicon film.

[0136] Subsequently, for example, as indicated by the
arrows in FIG. 11D, by irradiating an excimer laser, and the
like, on the semiconductor layer, the semiconductor layer is
reformed from an amorphous semiconductor layer to a poly-
crystalline semiconductor. As a crystallization method, for
example, after performing dehydrogenation in a 400° C. to
500° C. furnace, crystallization is caused using an excimer
laser, after which hydrogen plasma processing is performed
in avacuum over a few seconds to a few tens of seconds. More
specifically, the amorphous semiconductor layer is crystal-
lized by raising its temperature to within a predetermined
temperature range, by irradiation with an excimer laser, and
the like. Here, the predetermined temperature range is, for
example, from 1100° C. to 1414° C. Furthermore, average
crystal grain size within the polycrystalline semiconductor
ranges from 20 nm to 60 nm.

[0137] Here, since the first metal layer 120 which forms the
gate electrodes 41 and 51 is exposed to high temperature in
the above-described process, it is necessary to form the first
metal layer 120 from a metal having a melting point that is
higher than the upper limit (1414° C.) of the aforementioned
temperature range. On the other hand, the second metal layer
140 and the third metal layer 170 that are stacked in subse-
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quent processes may be formed from metal having a lower
melting point than the lower limit (1100° C.) of the aforemen-
tioned temperature range.

[0138] Next, as shown in FIG. 11E, the semiconductor
layer is formed into the island-shaped semiconductor films 44
and 54 using photolithography, etching, and so on. In addi-
tion, a second through-hole (not illustrated) is formed in the
gate insulating film 130 likewise using photolithography,
etching, and so on. The first through-hole 171a later becomes
the first contact hole 171, and the third through-hole later
becomes the third contact hole 173.

[0139] Subsequently, as shown in process (d) in FIG. 9C
and FIG. 11F, the second metal layer 140 is formed on the gate
insulating film 130 and the semiconductor films 44 and 54,
and the gate wire 21, the source electrodes 42 and 53, the
drain electrodes 43 and 52, and the relay wire 82 are formed
by patterning. At this time, the material making up the second
metal layer 140 is also filled into the first and second through-
holes (not illustrated), thereby forming the first contact hole
171 and the second contact hole 172. With this process, the
gate wire 21 and the gate electrode 41 are electrically con-
nected via the first contact hole 171. In the same manner, the
gate electrode 51 and the drain electrode 43 are electrically
connected via the second contact hole 172.

[0140] AnyoneofAl, Cu, and Ag, whichare low-resistance
metals, or an alloy of these is used as a material for the second
metal layer 140. Inthe present embodiment, Al is used and the
thickness is approximately 300 nm.

[0141] Furthermore, typically, a low-resistance semicon-
ductor layer which is not illustrated is formed between the
source electrode 42 and the semiconductor film 44 and
between the drain electrode 43 and the semiconductor film
44. An amorphous silicon layer that is doped with an n-type
dopant such as phosphorous or an amorphous layer doped
with a p-type dopant such as boron is typically used for this
low-resistance semiconductor layer. Thickness is approxi-
mately 20 nm. A semiconductor layer of amorphous silicon
and the like may be additionally formed between the crystal-
lized semiconductor film 44 and the doped crystalline silicon
layer. There are cases where these films are required in order
to improve device characteristics. The same is done for the
semiconductor film 54.

[0142] Subsequently, as shown in process (e) in FIG. 9D,
FIG. 9E, and FIG. 11G, the passivation film 150, which is
made of a silicon oxide film, a silicon nitride film, or a lami-
nated film of such films, is formed on the gate insulating film
130, the semiconductor films 44 and 54, and the second metal
layer 140. Furthermore, third through fifth through-holes
173a (the fourth and fifth through-holes are not illustrated)
and the holes 72, 83, and 84 are formed in the passivation film
150 by photolithography, etching, and so on, and penetrate
through the passivation film 150 in the thickness direction.
The third through-hole 1734 later becomes the third contact
hole 173, the fourth through-hole later becomes the fourth
contact hole 174, and the fifth through-hole later becomes the
fifth contact hole 175.

[0143] Here, materials and the thickness of the gate insu-
lating film 130 and the passivation film 150 are determined so
that the per unit area capacitance formed in the passivation
film 150 disposed between the second metal layer 140 and the
third metal layer 170 is smaller than the per unit area capaci-
tance formed in the gate insulating film 130 disposed between
the first metal layer 120 and the second metal layer 140. More
specifically, it is preferable that the per unit area capacitance
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formed in the passivation film 150 be below 1.5x10-4
(F/m2). Meanwhile, it is preferable that the per unit area
capacitance formed in the passivation film 150 be equal to or
greater than 1.5x10-4 (F/m2).

[0144] In addition, as shown in process (f) in FIG. 9F and
FIG. 11H, the conductive oxide film 160 is formed on the
passivation film 150, and the third metal layer 170 is formed
on the conductive oxide film 160. Then, the third metal layer
170 is formed into the source wire 22, the power wire 23, and
the relay electrode 55 by patterning. The process of forming
the source wire 22, the power wire 23, and the relay electrode
55 shall be described later using FIG. 10A to FIG. 10C and
FIG. 12A to FIG. 12C.

[0145] The material making up the conductive oxide film
160 is an oxide layer including indium and tin or an oxide film
including indium and zinc. Meanwhile, the material making
up the third metal layer 170 may be of the same metal as the
second metal layer 140 since low resistance is required. How-
ever, the surface of the third metal layer 170 that is in contact
with the conductive oxide film 160 is formed from a metal
including at least one of copper, molybdenum, titanium, or
tungsten. For example, the second metal layer 140 may be of
a layered structure in which 30 nm of Al is formed after
forming 50 nm of Mo as a barrier metal. When lower resis-
tance is required, there are cases where Cu is used instead of
Al (in this case, a barrier metal is unnecessary). Furthermore,
increasing the thickness can realize further lower resistance.
[0146] At this time, the material making up the conductive
oxide film 160 and the third metal layer 170 is also filled into
the third through fifth through-holes 173a (the fourth and fifth
through holes not illustrated), thereby forming the third con-
tacthole 173, the fourth contact hole 174, and the fifth contact
hole 175. With this, the source wire 22 and the source elec-
trode 42 are electrically connected via the third contact hole
173, the power wire 23 and the drain electrode 52 are electri-
cally connected via the fourth contact hole 174, and the
source electrode 53 and the relay electrode 55 are electrically
connected via the fifth contact hole 175.

[0147] Next, the process of forming the source wire 22, the
power wire 23, and the relay electrode 55 shall be described in
detail with reference to FIG. 10A to FIG. 10C and FIG. 12A
to FIG. 12C. Specifically, an example in which the conductive
oxide film 160 and the third metal layer 170 are simulta-
neously processed using a half-tone mask shall be described.
[0148] First, as shown in FIG. 10A and FIG. 12A, the
conductive oxide film 160 and the third metal layer 170 are
formed above the passivation film 150. In this process, the
conductive oxide film 160 and the third metal layer 170 are
formed on the entire surface of the pixel 100.

[0149] Next, as shown in FIG. 10B and FIG. 12B, a photo-
sensitive resist film 180 is formed on the third metal layer 170.
The photosensitive resist film 180 includes a relatively thin
first photosensitive resist film 181 and a relatively thick sec-
ond photosensitive resist film 182.

[0150] The first photosensitive resist film 181 is formed at
a position that overlaps the parts that are to become the
terminals 71 and 81 after processing. On the other hand, the
second photosensitive resist film 182 is formed at a position
that overlaps the parts that are to become the source wire 22,
the power wire 23, and the relay electrode 55 after processing.
Meanwhile, the photosensitive resist film 180 is not formed
on the rest of the regions, that is, the part from which the
conductive oxide film 160 and the third metal layer 170 are to
be eventually removed.
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[0151] Next, as shown in FIG. 10C and FIG. 12C, the
terminals 71 and 81, the source wire 22, the power wire 23,
and the relay electrode 55 are patterned by etching. Specifi-
cally, in the position of the first photosensitive resist film 181,
the third metal layer 170 is removed, and only the conductive
oxide film 160 remains. Here, the remaining conductive oxide
film 160 becomes the terminals 71 and 81. On the other hand,
in the position of the second photosensitive resist film 182,
conductive oxide film 160 and the third metal layer 170
remain. Here the remaining conductive oxide film 160 and
third metal layer 170 become the source wire 22, the power
wire 23, and the relay electrode 55. In other words, the source
wire 22, the power wire 23, and the relay electrode 55 are
formed from the same material.

[0152] In this manner, by processing the conductive oxide
film 160 and the third metal layer 170 using a half-tone mask,
mask reduction becomes possible and simplification of the
manufacturing process and reduction of manufacturing cost
become possible.

[0153] Next, although illustration has been omitted, a
method of manufacturing the organic EL display 10 accord-
ing to the present embodiment shall be described. Specifi-
cally, a method of sequentially stacking the interlayer insu-
lating film 11, the banks 15, the anode 12, the organic EL
layer 13, and the transparent cathode 14 on the thin-film
transistor array device 20 shall be described.

[0154] First, the interlayer insulating film 11 is formed on
the third metal layer 170. Subsequently, a sixth through-hole
(not illustrated) penetrating through the interlayer insulating
film 11 is formed by photolithography, etching, and so on.
The sixth through-hole later becomes the sixth contact hole
176.

[0155] Next, the banks 15 are formed at positions on the
interlayer insulating film 11 that correspond to the boundaries
of the respective pixels 100. In addition, the anode 12 is
formed on the interlayer insulating film 11, inside the open-
ings formed by the banks 15, for each of the pixels 100. At this
time, the material making up the anode 12 is filled into the
sixth through-hole, thereby forming the sixth contact hole
176. The anode 12 and the relay electrode 55 are electrically
connected via the sixth contact hole 176.

[0156] The material of the anode 12 is, for example, any
one of: a conductive metal such as molybdenum, aluminum,
gold, silver, copper or an alloy of these; an organic conductive
material such as PEDOT: PSS; zinc oxide or lead indium
oxide. A film formed from any of these materials is created by
vacuum deposition, RF sputtering, or printing, and an elec-
trode pattern is formed.

[0157] The organic EL layer 13 is formed on the anode 12
and inside the opening formed by the banks 15, for each color
(subpixel column) or each sub pixel. The organic EL layer 13
is configured by stacking the respective layers of a hole injec-
tion layer, a hole transport layer, a light-emitting layer, an
electron transport layer, an electron injection layer, and so on.
For example, it is possible to use copper phthalocyanine for
the hole injection layer, a-NPD (Bis|[N-(1-Naphthyl)-N-Phe-
nyl]benzidine) for the hole transport layer, Alq3 (tris (8-hy-
droxyquinoline) aluminum) for the light-emitting layer, an
oxazole derivative for the electron transport layer, and Alg3
for the electron injection layer. It should be noted that these
materials are but one example and that other materials may be
used.

[0158] The transparent cathode 14 is a permeable electrode
that is continuously formed on the organic EL layer 13. The
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material of the transparent cathode 14 is, for example, ITO,
Sn02, In203, ZnO, or a combination of these.

(Modifications)

[0159] Next, a modification of the terminal-part 80 shown
in FIG. 6 shall be described with reference to FIG. 13 and
FIG. 14. In a terminal-part 80a shown in FI1G. 13, a terminal
81a is formed by extending the end of the conductive oxide
film 160 that overlaps with the source wire 22. Specifically, in
the example shown in FIG. 13, the conductive oxide film 160
formed below the source wire 22 is extended from the end of
the source wire 22 formed using the third metal layer 170, and
the exposed part of the conductive oxide film 160 serves as the
terminal 81a. Compared to the example in FIG. 6, this allows
the relay wire 22 and the holes 83 and 84 to be omitted.
[0160] Furthermore, in a terminal-part 805 shown in FIG.
14, in addition to the configuration in FIG. 13, an elastic body
824 is disposed at a position that overlaps with the terminal
8154 of the second metal layer 140. The elastic body 825 can
be formed from the same material as the second metal layer
140. The elastic body 825 disposed directly below the termi-
nal 815 serves as a cushion when the terminal 815 and an
external driver circuit are electrically joined using, for
example, Anisotropic Conductive Film (ACF), or wire bond-
ing, and so on. As a result, the junction can be performed
reliably, and thus the reliability of the electrical connection
can be enhanced.

[0161] Next, a modification of FIG. 7 shall be described
with reference to FIG. 15 and FIG. 16. FIG. 15 shows an
examplein which the anode 12 is electrically connected to the
center region of the relay electrode 55. Furthermore, FIG. 16
shows an example in which the interlayer insulating film 11
includes two layers composed of an organic film 114 and an
inorganic film lib. Here, the organic film 11« is disposed on
the side of the interlayer film 11 that is in contact with the
anode 12 (upper layer), and the inorganic film 115 is disposed
on the side that is in contact with the source wire 22, the power
wire 23, and the relay electrode 55 (lower layer).

[0162] Itshouldbe noted that although the present embodi-
ment shows the case where two TFTs are included in the pixel
100, the applicable range of the present invention is not lim-
ited to such case. The same configuration can be applied in the
case where a pixel 100 includes plural (three or more) TFTs in
order to compensate for TFT variation within the pixel 100.

[0163] Furthermore, although a pixel configuration for
driving the organic EL element is shown in the present
embodiment, the present invention is not limited to such
configuration. The present invention can be applied to all
thin-film transistor array devices 20 configured using a TFT,
such as liquid crystals, inorganic ELs, and so on.

[0164] Furthermore, although the present embodiment
shows an example in which, among the first metal layer 120,
the second metal layer 140, and the third metal layer 170
which are adjacent to each other in the stacking direction, the
gate electrodes 41 and 51 are formed in the first metal layer
120, the gate wire 21 is formed in the second metal layer 140,
and the source wire 22 and the power wire 23 are formed in
the third metal layer 170, the applicable range of the present
invention is not limited to such case. Specifically, even when
a metal layer is further formed between the first metal layer
120 and the second metal layer 140 and between the second
metal layer 140 and the third metal layer 170, the advanta-
geous effect of the present invention can be obtained as long
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as the gate wire 21, the source wire 22, and the power wire 23
are disposed on a metal layer that is above the gate electrodes
41 and 51.

[0165] Although the embodiment of the present invention
is described with reference to the Drawings, the present
invention is not limited to the illustrated embodiment. Various
adjustments and modifications may be added to the illustrated
embodiment within a scope that is the same as that of the
present invention or within an equivalent scope.

[0166] Although only an exemplary embodiment of this
invention has been described in detail above, those skilled in
the art will readily appreciate that many modifications are
possible in the exemplary embodiment without materially
departing from the novel teachings and advantages of this
invention. Accordingly, all such modifications are intended to
be included within the scope of this invention.

INDUSTRIAL APPLICABILITY

[0167] The image display device use thin-film transistor
array device according to the present invention is useful as a
driving backplane used in an organic EL display device, a
liquid crystal display device, and so on.

What is claimed is:

1. A thin-film transistor array device, the thin-film transis-
tor array device being stacked with an electroluminescence
layer, an interlayer insulating film between, the electrolumi-
nescence layer and the thin-film transistor array device, the
electroluminescent layer including -electroluminescence
light-emitting elements that each include a lower electrode,
said thin-film transistor array device comprising:

a substrate;

a first transistor above the substrate and including a first
transistor gate electrode and a first transistor source elec-
trode;

asecond transistor including a current-supply electrode for
supplying current, the current-supply electrode being
electrically connected to the lower electrode;

a passivation film between the interlayer insulating film
and both the first transistor and the second transistor;

a gate wire above the substrate and below the passivation
film in a first layer, the gate wire being electrically con-
nected to the first transistor gate electrode;

a source wire transverse to the gate wire and above the
passivation film in a second layer different than the first
transistor source electrode, the source wire being elec-
trically connected to the first transistor source electrode
via a first hole in the passivation film;

a relay electrode above the passivation film in the second
layer and overlapping with the current-supply electrode
for being a relay between the current-supply electrode
and the lower electrode; and

a conductive oxide film above the passivation film and
between the passivation film and both the source wire
and the relay electrode, the conductive oxide film being
electrically disconnected between the source wire and
the relay electrode,

wherein the first transistor and the second transistor are
bottom gate transistors,

an end portion of the gate wire is exposed through the
passivation film via a second hole in the passivation film,
the end portion of the gate wire being connectible with a
gate driving circuit that is outside the thin-film transistor
array device,
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the conductive oxide film covers the end portion of the gate
wire that is exposed through the passivation film via the
second hole,
the current-supply electrode s electrically connected to the
lower electrode via a third hole in the passivation film,
the conductive oxide film is between the current-supply
electrode and the relay electrode and electrically con-
nects and the current-supply electrode and the relay
electrode, and
the relay electrode comprises a same material as the source
wire.
2. The thin-film transistor array device according to claim
15
wherein the lower electrode comprises a metal primarily
composed of aluminum.
3. The thin-film transistor array device according to claim
15
wherein the source wire and the relay electrode each
include a surface that is in contact with the conductive
oxide film and comprises a metal that includes at least
one of copper, molybdenum, titanium, and tungsten.
4. The thin-film transistor array device according to claim
1,
wherein the source wire and the relay electrode include a
layered structure.
5. The thin-film transistor array device according to claim
1,
wherein the interlayer insulating film includes an organic
film layer and an inorganic film layer, and
the inorganic film layer covers the source wire and the relay
electrode.
6. The thin-film transistor array device according to claim
15
wherein the first transistor and the second transistor each
include a crystalline semiconductor layer, and
the first transistor gate electrode and a second transistor
gate electrode included in the second transistor comprise
a first metal having higher heat-resistance than a second
metal of which the gate wire comprises.
7. The thin-film transistor array device according to claim
6,
wherein the first metal includes one of molybdenum, tung-
sten, titanium, tantalum, and nickel.
8. The thin-film transistor array device according to claim
1,
wherein the conductive oxide film comprises indium and
one of tin and zinc.
9. The thin-film transistor array device according to claim
17
wherein a relay wire is on a gate insulating film,
an end portion of the source wire is connected, via the
conductive oxide film, to a first end portion of the relay
wire,
asecond end portion of the relay wire is exposed through a
fourth hole in the passivation film and is connectable
with a source driving circuit that is outside the thin-film
transistor array device, and
the conductive oxide film covers the second end portion of
the relay wire that is exposed through the fourth hole.
10. The thin-film transistor array device according to claim
95
wherein the relay wire is in the first layer and comprises a
same material as the gate wire.
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11. The thin-film transistor array device according to claim
15
wherein the conductive oxide layer is below the source
wire and extends beyond an end of the source wire and is
exposed, and
an exposed region of the conductive oxide layer is connect-
able with a source driving circuit that is outside the
thin-film transistor array device.
12. The thin-film transistor array device according to claim
11,
wherein an elastic body is above a gate insulating film and
overlaps with at least a portion of the exposed region of
the conductive oxide film that is connectable with the
gate driving circuit.
13. The thin-film transistor array device according to claim
15
wherein the elastic body is in the first layer and comprises

a same material as the gate wire.

14. An electroluminescence display panel, comprising:

an upper electrode;

a lower electrode;

an electroluminescence layer including an electrolumines-
cence light-emitting element that includes a light-emit-
ting function layer between the upper electrode and the
lower electrode;

a thin-film transistor array device for controlling the elec-
troluminescence light-emitting element; and

an interlayer insulating film between the electrolumines-
cence layer and the thin-film transistor array device,

wherein the lower electrode is electrically connected to the
thin-film transistor array device via a contact hole in the
interlayer insulating film,

the thin-film transistor array device includes:

a substrate;

a first transistor above the substrate and including a first
transistor gate electrode and a first transistor source
electrode;

a second transistor including a current-supply electrode
for supplying current, the current-supply electrode
being electrically connected to the lower electrode;

a passivation film between the interlayer insulating film
and both the first transistor and the second transistor;

a gate wireabove the substrate and below the passivation
film in a first layer, the gate wire being electrically
connected to the first transistor gate electrode;

a source wire transverse to the gate wire and above the
passivation film in a second layer different than the
first transistor source electrode, the source wire being
electrically connected to the first transistor source
electrode via a first hole in the passivation film;

arelay electrode above the passivation film in the second
layer and overlapping with the current-supply elec-
trode for being a relay between the current-supply
electrode and the lower electrode; and

a conductive oxide film above the passivation film and
between the passivation film and both the source wire
and the relay electrode, the conductive oxide film
being electrically disconnected between the source
wire and the relay electrode,

wherein the first transistor and the second transistor are
bottom gate transistors,

an end portion of the gate wire is exposed through the
passivation film via a second hole in the passivation
film, the end portion of the gate wire being con-
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nectible with a gate driving circuit that is outside the
thin-film transistor array device,
the conductive oxide film covers the end portion of the
gate wire that is exposed through the passivation film
via the second hole,
the current-supply electrode is electrically connected to
the lower electrode via a third hole in the passivation
film and the contact hole in the interlayer insulating
film,
the conductive oxide film is between the current-supply
electrode and the relay electrode and electrically con-
nects the current-supply electrode and the relay elec-
trode, and
the relay electrode comprises a same material as the
source wire.
15. The electroluminescence display panel according to
claim 14,
wherein the lower electrode comprises a metal primarily
composed of aluminum.
16. The electroluminescence display panel according to
claim 14,
wherein the lower electrode and the relay electrode are
connected in a flat region extending along a circumfer-
ence of an upper part of a fourth hole in the passivation
film.
17. An electroluminescence display device comprising the
electroluminescence display panel according to claim 14.
18. A method of manufacturing a thin-film transistor array
device, comprising:
preparing a substrate;
forming a gate wire above the substrate;
forming a first transistor including a first transistor gate
electrode and a first transistor source electrode above the
substrate;
forming a second transistor including a current-supply
electrode above the substrate for supplying current;
forming a passivation film above the first transistor and the
second transistor;
forming a conductive oxide film above the passivation film;
forming a source wire above the gate wire and transverse to
the gate wire; and
forming a relay electrode above the passivation film that
overlaps with the current-supply electrode, the relay
electrode being a relay between the current-supply elec-
trode and the lower electrode,
wherein the first transistor and the second transistor are
bottom gate transistors,
the gate wire is electrically connected to the first transistor
gate electrode and below the passivation film in a first
layer,
the source wire is above the passivation film in a second
layer different than the first transistor source electrode
and electrically connected to the first transistor source
electrode via a first hole in the passivation film,
after forming the passivation film and before forming the
conductive oxide film above the passivation film, an end
portion of the gate wire is exposed through the passiva-
tion film via a second hole in the passivation film, the end
portion of the gate wire being formed into a terminal for
connection with a gate driving circuit that is outside the
thin-film transistor array device,
the conductive oxide film is formed to cover the end portion
of the gate wire that is exposed through the passivation
film via the second hole,
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the conductive oxide film is formed between the passiva-
tion film and both the source wire and the relay electrode
and divided between the source wire and the relay elec-
trode,
the conductive oxide film is between the relay electrode
and the current-supply electrode and electrically con-
nects the relay electrode and the current-supply elec-
trode, and
the relay electrode is formed in the second layer and com-
prises a same material as the source wire.
19. The method of manufacturing a thin-film transistor
array device according to claim 18,
wherein the lower electrode comprises a metal primarily
composed of aluminum.
20. The method of manufacturing a thin-film transistor
array device according to claim 18,
wherein the source wire and the relay electrode each
include a surface that is in contact with the conductive
oxide film and comprises a metal that includes at least
one of copper, molybdenum, titanium, and tungsten.
21. The method of manufacturing a thin-film transistor
array device according to claim 18,
wherein the first transistor and the second transistor each
include a crystalline semiconductor layer, and
the first transistor gate electrode and a second transistor
gate electrode included in the second transistor comprise
a first metal having a higher heat-resistance than a sec-
ond metal of which the gate wire comprises.
22. The method of manufacturing a thin-film transistor
array device according to claim 18,
wherein the conductive oxide film comprises indium and
one of tin and zinc.
23. A method of manufacturing an electroluminescence
panel, comprising;
preparing a substrate;
forming a gate wire above the substrate;
forming a first transistor including a first transistor gate
electrode and a first transistor source electrode above the
substrate;
forming a second transistor including a current-supply
electrode above the substrate for supplying current;
forming a passivation film above the first transistor and the
second transistor;
forming a conductive oxide film above the passivation film;
forming a source wire above the gate wire and transverse to
the gate wire;
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forming a relay electrode above the passivation film that
overlaps with the current-supply electrode, the relay
electrode being a relay between the current-supply elec-
trode and the lower electrode;

forming an interlayer insulating film above the passivation
film;

forming a lower electrode above the interlayer insulating
film;

forming a light-emitting function layer above the lower
electrode; and

forming an upper electrode above the light-emitting func-
tion layer,

wherein the first transistor and the second transistor are
bottom gate transistors,

the gate wire is electrically connected to the first transistor
gate electrode and below the passivation film in a first
layer,

the source wire is above the passivation film in a second
layer different than the first transistor source electrode
and electrically connected to the first transistor source
electrode via a first hole in the passivation film,

the lower electrode is electrically connected to a thin-film
transistor array device via a second hole in the passiva-
tion film and a contact hole in the interlayer insulating
film,

after forming the passivation film and before forming the
conductive oxide film above the passivation film, an end
portion of the gate wire is exposed through the passiva-
tion film via a third hole in the passivation film, the end
portion of the gate wire being formed into a terminal for
connection with a gate driving circuit that is outside the
thin-film transistor array device,

the conductive oxide film is formed to cover the end portion
of the gate wire that is exposed through the passivation
film via the third hole,

the conductive oxide film is formed between the passiva-
tion film and both the source wire and the relay electrode
and divided between the source wire and the relay elec-
trode,

the conductive oxide film is between the relay electrode
and the current-supply electrode and electrically con-
nects the relay electrode and the current-supply elec-
trode, and

the relay electrode is formed in the second layer and com-
prises a same material as the source wire.

® ok % % 0%



THMBW(EF)

RE(EFR)A

LA E(FRR)AGE)

FRI&R B A

RHBA

IPCH %5
CPCHRF
Hfth 23 FF Sk
EIN-E 22

E)

BIRBEERI R IEEE - NE RS EE AN ELE,
MEN TFHBET S, FREMP UL THELS, RRELHHE
RAEENRR. SBECYRNTH(LE
SRMLMpaafom , FAFERREMPY4BR B BEE. §
BECYRBEZES LB E A RBOMREO R, SEAEL
YIRRGL T R KB AR A SE — RAEN BRHN BNz E |, F EEIHILE

LR SE — LB R 5 —

(&

)

patsnap

BIRBREERIIERM | el R TREER , el BREMH , BRAGCERIRMFESE | e R REFERFES

&

US20120074422A1

US13/247254

WM TRBERCO. , LTD.
WMTHREF Lk a4t

A T®&E/RCO. , LTD.
JOLED INC

KANEGAE ARINOBU
KAWACHI GENSHIRO

KANEGAE, ARINOBU
KAWACHI, GENSHIRO

HO1L27/15 HO1L33/08 HO1L21/336

HO1L27/3248 HO1L27/124 HO1L27/3279 HO1L27/3262

US8487395

Espacenet USPTO

RS = L R P AR R AR M BRI AL R AR

2012-03-29

2011-09-28

AN NN N N NN N NN NN

VAV Ay s s sy sy YA

_'//

Siiiiii

SN

2&3332?&233};{_;
S

i

\

\\ i
W : / ///V////////b/t/")}o\o\’\m&:{/{{ }140
L

.uAﬁO AAAAA QOO0 A

/’/"’ N

55 175 53 54 51 52


https://share-analytics.zhihuiya.com/view/f78f705e-8c96-4e0b-8141-806642f961a9
https://worldwide.espacenet.com/patent/search/family/045869742/publication/US2012074422A1?q=US2012074422A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120074422%22.PGNR.&OS=DN/20120074422&RS=DN/20120074422

