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7) ABSTRACT

An organic EL display substrate includes a light-emitting
region containing a plurality of pixels and a getter member.
The getter member is disposed in at least part of the area
around the light-emitting region.
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ORGANIC ELECTROLUMINESCENT
DISPLAY SUBSTRATE, ORGANIC
ELECTROLUMINESCENT DISPLAY
APPARATUS, AND METHOD FOR
MANUFACTURING ORGANIC
ELECTROLUMINESCENT DISPLAY
APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to an organic elec-
troluminescent (hereinafter also abbreviated to EL) display
substrate, an organic EL display apparatus, a method for
manufacturing an organic EL display apparatus, and an
apparatus for manufacturing an organic EL display appara-
tus. More particularly, the present disclosure relates to an
organic EL display substrate suitable for a large organic EL
display apparatus, an organic EL display apparatus, a
method for manufacturing an organic EL display apparatus,
and an apparatus for manufacturing an organic EL display
apparatus.

BACKGROUND ART

[0002] In recent years, flat-panel display apparatuses have
been used in various commodities and fields, and there has
been a demand for larger flat-panel display apparatuses with
improved image quality and lower power consumption.
[0003] Under these circumstances, organic EL display
apparatuses that include an organic EL device utilizing
electroluminescence of an organic material have attracted
attention as improved flat-panel display apparatuses due to
their all-solid state, low-voltage driving, high-speed respon-
sivity, and self-luminosity.

[0004] Organic EL display apparatuses include an organic
EL display substrate. The substrate includes a thin-film
transistor (hereinafter also abbreviated to TFT) and an
organic EL, device coupled to the TFT, for example, on an
insulating substrate, such as a glass substrate. Organic EL
devices have a structure that includes a first electrode, an
organic EL layer, and a second electrode stacked in this
order. The first electrode is coupled to a TFT. The organic EL
layer has a multilayer structure that includes a hole-injection
layer, a hole-transport layer, an electron-blocking layer, a
light-emitting layer, a hole-blocking layer, an electron-
transport layer, and an electron-injection layer.

[0005] A vacuum deposition method or a coating method
is mainly employed as a method for forming an organic EL
layer. In the vacuum deposition method. an organic EL layer
material is deposited onto a substrate with a vacuum depo-
sition apparatus, such as a scanning deposition apparatus or
an in-line deposition apparatus, to form an organic layer. In
the coating method, a solution (ink) containing an organic
EL layer material is applied to a substrate with a coating
apparatus, such as an ink jet apparatus, and is dried with a
vacuum apparatus to form an organic EL layer.

[0006] A method for manufacturing an organic EL device
by the coating method disclosed (see, for example, Patent
Literature 1) includes a vacuum apparatus preparing step of
preparing a vacuum apparatus, which includes, for example,
a vacuum chamber, a vacuum pump, an exhaust pipe for
coupling the vacuum chamber to the vacuum pump, and a
getter material disposed in the exhaust pipe; a pressure
reducing step of placing a substrate, onto which a first
electrode and an organic light-emitting layer material are
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disposed in this order, in the vacuum chamber, and reducing
the internal pressure of the vacuum chamber with the
vacuum pump; and a second electrode forming step of
forming a second electrode above the organic light-emitting
layer material subjected to the pressure reducing step,
wherein the getter material contains the same material as the
organic light-emitting layer material.

[0007] A method for detecting contaminants on a display
substrate in which a metal pattern is formed on one or both
faces of an insulating substrate is disclosed as a method for
improving the yield in a process for manufacturing a display
apparatus, such as an organic EL display apparatus (see, for
example, Patent Literature 2).

CITATION LIST

Patent Literature

[0008] PTL 1: Japanese Unexamined Patent Application
Publication No. 2013-222535
[0009] PTL 2: Japanese Unexamined Patent Application
Publication No. 2013-200412

SUMMARY OF INVENTION

Technical Problem

[0010] However, organic EL devices manufactured by the
vacuum deposition method with a scanning deposition appa-
ratus or an in-line deposition apparatus have lower lumi-
nance than organic EL devices manufactured with a vacuum
deposition apparatus in which vapor deposition is performed
with a point evaporation source (point source) while a mask
is in close contact with a substrate and while the substrate
and mask are rotated (hereinafter also referred to as a rotary
deposition apparatus). This is probably due to the following
reasons. With scanning deposition apparatuses and in-line
deposition apparatuses, vapor deposition treatment is pet-
formed while a substrate or an evaporation source is con-
veyed (scanned). Thus, scanning deposition apparatuses and
in-line deposition apparatuses include more driving parts
than rotary deposition apparatuses. Grease applied to these
driving parts is scattered around a vapor deposition chamber
(vacuum chamber) during evacuation, heating, or convey-
ance. Such a scattered grease component causes contami-
nation (hereinafter also abbreviated to “contami™) and
adheres to a substrate surface, thereby lowering luminance.
[0011] Patent Literature 1 discloses means for solving the
problems in a printing method, but does not disclose means
for solving the problems in the vacuum deposition method.
Furthermore, Patent Literature 1 focuses only on impurities
scattering from a vacuum pump, and does not focus on
contamination in a vacuum chamber of a vacuum deposition
apparatus.

[0012] Even if the technical idea described in Patent
Literature 1 is applied to the vacuum deposition method,
and, for example, a getter material is placed in an exhaust
pipe of a vacuum pump in a vacuum deposition apparatus,
the following problems remain. The getter material in the
exhaust pipe mainly adsorbs impurities scattering from the
vacuum pump, and contamination in a vacuum chamber of
the vacuum deposition apparatus may be deposited onto a
substrate. If the adsorptivity of the getter material decreases,
and the getter material has high heat resistance, the exhaust
pipe can be heated to remove impurities from the getter
material by sublimation. However, if the getter material has
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low heat resistance, the exhaust pipe including the getter
material must be replaced, or the exhaust pipe must be
removed, and another getter material must be applied to the
exhaust pipe. Furthermore, the getter material in the exhaust
pipe affects evacuation, and evacuation of both the exhaust
pipe containing the contaminated getter material and the
vacuum chamber requires a large exhaust system.

[0013] Patent Literature 2 discloses a technique for exam-
ining the contamination status of a substrate but does not
disclose means for solving the problems in the vacuum
deposition method.

[0014] Thus, there is a room for improvement in the
vacuum deposition method in order to reduce the effects of
contamination and suppress a decrease in luminance.
[0015] In view of such situations, it is an object of the
embodiment of the invention to provide an organic EL
display substrate, an organic EL display apparatus, a method
for manufacturing an organic EL display apparatus, and an
apparatus for manufacturing an organic EL display appara-
tus, which can suppress a decrease in luminance in a vacuum
deposition method.

Solution to Problem

[0016] One aspect of the embodiment of the invention
may be an organic electroluminescent display substrate,
which includes a light-emitting region and a getter member.
The light-emitting region contains a plurality of pixels. The
getter member is disposed in at least part of the area around
the light-emitting region and can adsorb contamination.
[0017] This organic electroluminescent display substrate
is hereinafter also referred to as an organic EL display
substrate according to the present invention.

[0018] Another aspect of the embodiment of the invention
may be an organic electroluminescent display apparatus
including an organic EL display substrate according to the
present invention.

[0019] Another aspect of the embodiment of the invention
may be a method for manufacturing an organic electrolu-
minescent display apparatus, the method including

[0020] a vapor deposition step of depositing a material
released from an evaporation source onto an organic EL
display substrate according to the present invention while
conveying at least one of the organic EL display substrate
according to the present invention and the evaporation
source to move the organic EL display substrate according
to the present invention relative to the evaporation source,
the evaporation source being configured to vaporize and
release the material,

[0021] wherein in the vapor deposition step, the at least
one of the organic EL display substrate according to the
present invention and the evaporation source is conveyed
such that the getter member faces the evaporation source
before the light-emitting region faces the evaporation
source.

[0022] This manufacturing method is hereinafter also
referred to as a first manufacturing method according to the
present invention.

[0023] Another aspect of the embodiment of the invention
is an apparatus for manufacturing an organic electrolumi-
nescent display apparatus including an evaporation source,
the evaporation source being configured to vaporize and
release a material,

[0024] wherein the manufacturing apparatus deposits the
material released from the evaporation source onto an
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organic BL display substrate according to the present inven-
tion while conveying at least one of the organic EL display
substrate according to the present invention and the evapo-
ration source to move the organic EL display substrate
according to the present invention relative to the evaporation
source, and

[0025] the at least one of the organic EL display substrate
according to the present invention and the evaporation
source is conveyed such that the getter member faces the
evaporation source before the light-emitting region faces the
evaporation source.

[0026] This manufacturing apparatus is hereinafter also
referred to as a first manufacturing apparatus according to
the present invention.

[0027] Preferred embodiments of an organic EL display
substrate according to the present invention, the organic
electroluminescent display apparatus described above, a first
manufacturing method according to the present invention,
and a first manufacturing apparatus according to the present
invention will be described below. These preferred embodi-
ments may be appropriately combined. Combinations of two
or more of these preferred embodiments also constitute
preferred embodiments.

[0028] The getter member may contain at least one mate-
rial selected from the group consisting of aluminum (Al),
copper (Cu), molybdenum (Mo), titanium (1), silicon (Si),
silicon nitride, organic resins, positive electrode materials,
hole-injection layer materials, hole-transport layer materials,
and light-emitting layer materials.

[0029] The getter member may be disposed across the full
width of the light-emitting region.

[0030] The getter member may be disposed in at least two
portions of the area around the light-emitting region, the two
portions facing each other with the light-emitting region
interposed therebetween.

[0031] The getter member may be disposed in the entire
area around the light-emitting region.

[0032] An organic EL display substrate according to the
present invention may include a plurality of the light-
emitting regions. The getter member may be disposed in at
least part of the area around each of the light-emitting
regions.

[0033] The getter member may have a rough surface.
[0034] An organic EL display substrate according to the
present invention may have a micropattern of the getter
member.

[0035] The getter member may be electrically insulated
and may be separated from the light-emitting region.
[0036] Another aspect of the embodiment of the invention
may be a method for manufacturing an organic electrolu-
minescent display apparatus, the method including

[0037] a step of preparing a getter substrate including a
getter member, the getter member being configured to
adsorb contamination, and

[0038] a vapor deposition step of performing vapor depo-
sition on an organic electroluminescent display substrate in
a vapor deposition chamber after the getter substrate is
placed in the vapor deposition chamber.

[0039] This manufacturing method is hereinafter also
referred to as a second manufacturing method according to
the present invention.

[0040] Preferred embodiments of the second manufactur-
ing method according to the present invention will be
described below.
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[0041] After the getter substrate in the vapor deposition
chamber is conveyed from the vapor deposition chamber,
the organic electroluminescent display substrate may be
conveyed into the vapor deposition chamber and may be
subjected to the vapor deposition.

[0042] The organic electroluminescent display substrate
may follow behind the getter substrate in the vapor deposi-
tion chamber.

[0043] The getter member may contain at least one mate-
rial selected from the group consisting of aluminum (Al),
copper (Cu), molybdenum (Mo), titanium (Ti), silicon (Si),
silicon nitride, organic resins, positive electrode materials,
hole-injection layer materials, hole-transport layer materials,
and light-emitting layer materials.

[0044] Another aspect of the embodiment of the invention
may be an apparatus for manufacturing an organic electrolu-
minescent display apparatus including a vapor deposition
chamber,

[0045] wherein the manufacturing apparatus performs
vapor deposition on an organic electroluminescent display
substrate in the vapor deposition chamber after a getter
substrate including a getter member is placed in the vapor
deposition chamber, the getter member being configured to
adsorb contamination.

[0046] This manufacturing apparatus is hereinafter also
referred to as a second manufacturing apparatus according to
the present invention.

[0047] Preferred embodiments of the second manufactur-
ing apparatus according to the present invention will be
described below.

[0048] In the second manufacturing apparatus according
to the present invention, vapor deposition on the organic
electroluminescent display substrate may be performed after
the getter substrate in the vapor deposition chamber is
conveyed from the vapor deposition chamber and after the
organic electroluminescent display substrate is conveyed
into the vapor deposition chamber.

[0049] In the second manufacturing apparatus according
to the present invention, vapor deposition may be performed
while the organic electroluminescent display substrate fol-
lows behind the getter substrate in the vapor deposition
chamber.

[0050] The getter member may contain at least one mate-
rial selected from the group consisting of aluminum (Al),
copper (Cu), molybdenum (Mo), titanium (Ti), silicon (Si),
silicon nitride, organic resins, positive electrode materials,
hole-injection layer materials, hole-transport layer materials,
and light-emitting layer materials.

[0051] Another aspect of the embodiment of the invention
is a method for manufacturing an organic electroluminescent
display apparatus, the method including

[0052] a vapor deposition step of depositing a material
released from an evaporation source onto an organic elec-
troluminescent display substrate including a light-emitting
region containing a plurality of pixels while conveying
either the organic electroluminescent display substrate and a
relative moving portion in a vapor deposition chamber or the
evaporation source or both to move the organic electrolu-
minescent display substrate and the relative moving portion
relative to the evaporation source, the evaporation source
being configured to vaporize and release the material,
[0053] wherein in the vapor deposition step, either the
organic electroluminescent display substrate and the relative
moving portion or the evaporation source or both are con-
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veyed such that a getter member faces the evaporation
source before the light-emitting region faces the evaporation
source, the getter member being disposed in at least part of
an area around the light-emitting region and being config-
ured to adsorb contamination, and

[0054] the getter member is disposed on the relative
moving portion.

[0055] This manufacturing method is hereinafter also
referred to as a third manufacturing method according to the
present invention.

[0056] Another aspect of the embodiment of the invention
may be an apparatus for manufacturing an organic electrolu-
minescent display substrate,

[0057] wherein the organic electroluminescent display
substrate includes a light-emitting region containing a plu-
rality of pixels,

[0058] the manufacturing apparatus includes a vapor
deposition chamber, an evaporation source, a relative mov-
ing portion in the vapor deposition chamber, and a getter
member to adsorb contamination, the evaporation source
being configured to vaporize and release a material, the
getter member being disposed in at least part of an area
around the light-emitting region,

[0059] the material released from the evaporation source is
deposited onto the organic electroluminescent display sub-
strate while either the organic electroluminescent display
substrate and the relative moving portion or the evaporation
source or both are conveyed to move the organic electrolu-
minescent display substrate and the relative moving portion
relative to the evaporation source,

[0060] either the organic electroluminescent display sub-
strate and the relative moving portion or the evaporation
source or both are conveyed such that the getter member
faces the evaporation source before the light-emitting region
faces the evaporation source, and

[0061] the getter member is disposed on the relative
moving portion.

[0062] This manufacturing apparatus is hereinafter also
referred to as a third manufacturing apparatus according to
the present invention.

[0063] Preferred embodiments of the third manufacturing
method according to the present invention and the third
manufacturing apparatus according to the present invention
will be described below. These preferred embodiments may
be appropriately combined. Combinations of two or more of
these preferred embodiments also constitute preferred
embodiments.

[0064] The relative moving portion may include an anti-
adhesion plate disposed in at least part of the area around the
organic electroluminescent display substrate.

[0065] The relative moving portion may include an elec-
trostatic chuck that is larger than the organic electrolumi-
nescent display substrate.

[0066] The relative moving portion may include a transfer
tray that is larger than the organic electroluminescent display
substrate.

[0067] The getter member may contain at least one mate-
rial selected from the group consisting of aluminum (Al),
copper (Cu), molybdenum (Mo), titanium (Ti), silicon (Si),
silicon nitride, organic resins, positive electrode materials,
hole-injection layer materials, hole-transport layer materials,
and light-emitting layer materials.

[0068] The getter member may be disposed across the full
width of the light-emitting region.
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[0069] The getter member may be disposed in at least two
portions of the area around the light-emitting region, the two
portions facing each other with the light-emitting region
interposed therebetween.

[0070] The getter member may be disposed in the entire
area around the light-emitting region.

[0071] The getter member may have a rough surface.
[0072] The getter member may have a micropattern.
[0073] The getter member may be disposed across the full

width of the organic electroluminescent display substrate.
[0074] The getter member may be disposed in at least two
portions of the area around the organic electroluminescent
display substrate, the two portions facing each other with the
organic electroluminescent display substrate interposed
therebetween.

[0075] The getter member may be disposed in the entire
area around the organic electroluminescent display sub-
strate.

Advantageous Effects of Invention

[0076] The embodiment of the invention can provide an
organic EL display substrate, an organic EL display appa-
ratus, a method for manufacturing an organic EL display
apparatus, and an apparatus for manufacturing an organic
EL display apparatus, which can suppress a decrease in
luminance in a vacuum deposition method.

BRIEF DESCRIPTION OF DRAWINGS

[0077] FIG. 1 is a schematic cross-sectional view of an
organic EL display apparatus according to a first embodi-
ment.

[0078] FIG. 2 is a schematic plan view of a structure in a
light-emitting region of the organic EL display apparatus
illustrated in FIG. 1.

[0079] FIG. 3 is a schematic cross-sectional view of an
organic EL display substrate of the organic EL display
apparatus illustrated in FIG. 1 and corresponds to a cross
section taken along the line A-B of FIG. 2.

[0080] FIG. 4 is a flow chart illustrating a process for
manufacturing the organic EL display apparatus according
to the first embodiment.

[0081] FIG. 5 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
the organic EL display apparatus according to the first
embodiment and illustrating an apparatus for manufacturing
the organic EL display apparatus according to the first
embodiment and is a perspective view of an organic EL
display substrate according to the first embodiment and an
apparatus for manufacturing the organic EL display appa-
ratus according to the first embodiment.

[0082] FIG. 6 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
the organic EL display apparatus according to the first
embodiment and illustrating an apparatus for manufacturing
the organic EL display apparatus according to the first
embodiment and is a cross-sectional view of an organic EL
display substrate according to the first embodiment and an
apparatus for manufacturing the organic EL display appa-
ratus according to the first embodiment.

[0083] FIG. 7 is a schematic plan view of the organic EL
display substrate according to the first embodiment.

[0084] FIG. 8 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
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an organic EL display apparatus according to Comparative
Embodiment 1 and is a cross-sectional view of an organic
EL display substrate and a scanning deposition apparatus.
[0085] FIG. 9 is a schematic plan view of an organic EL
display substrate according to a modified example of the first
embodiment.

[0086] FIG. 10 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the first embodiment and illustrating an appa-
ratus for manufacturing an organic EL display apparatus
according to the modified example of the first embodiment
and is a cross-sectional view of the organic EL display
substrate according to the modified example of the first
embodiment and an apparatus for manufacturing an organic
EL display apparatus according to the modified example of
the first embodiment.

[0087] FIG. 11 is a schematic plan view of an organic EL
display substrate according to a modified example of the first
embodiment.

[0088] FIG. 12 is a schematic plan view of an organic EL
display substrate according to a modified example of the first
embodiment.

[0089] FIG. 13 is a schematic plan view of an organic EL
display substrate according to a second embodiment.
[0090] FIG. 14 is a schematic cross-sectional view of the
organic EL display substrate according to the second
embodiment.

[0091] FIG. 15 is a schematic cross-sectional view of a
getter member in the organic EL display substrate according
to the second embodiment.

[0092] FIG. 16 is a schematic cross-sectional view of a
getter member in the organic EL display substrate according
to the second embodiment.

[0093] FIG. 17 is a schematic plan view of the organic EL
display substrate according to the second embodiment.
[0094] FIG. 18 is a schematic plan view of the organic EL
display substrate according to the second embodiment.
[0095] FIG. 19 is a schematic cross-sectional view of the
organic EL display substrate according to the second
embodiment.

[0096] FIG. 20 is a schematic plan view of the organic EL
display substrate according to the second embodiment.
[0097] FIG. 21 is a schematic plan view of an organic EL
display substrate according to a third embodiment.

[0098] FIG. 22 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a fourth
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the fourth
embodiment and is a cross-sectional view of an organic EL
display substrate according to the fourth embodiment and
the apparatus for manufacturing an organic EL display
apparatus according to the fourth embodiment.

[0099] FIG. 23 is a schematic plan view of a getter
substrate for use in a vapor deposition step in a method for
manufacturing an organic EL display apparatus according to
a fifth embodiment and for use in an apparatus for manu-
facturing an organic EL display apparatus according to the
fifth embodiment.

[0100] FIG. 24 is a schematic view illustrating a light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the fifth
embodiment and illustrating the apparatus for manufactur-
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ing an organic EL display apparatus according to the fifth
embodiment and is a cross-sectional view of a getter sub-
strate and the apparatus for manufacturing an organic EL
display apparatus according to the fifth embodiment.
[0101] FIG. 25 is a schematic view illustrating the light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the fifth
embodiment and illustrating the apparatus for manufactur-
ing an organic EL display apparatus according to the fifth
embodiment and is a cross-sectional view of an organic EL
display substrate according to the fifth embodiment and the
apparatus for manufacturing an organic EL display appara-
tus according to the fifth embodiment.

[0102] FIG. 26 is a schematic view illustrating the light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the fifth
embodiment and illustrating the apparatus for manufactur-
ing an organic EL display apparatus according to the fifth
embodiment and is a cross-sectional view of a getter sub-
strate, the organic EL display substrate according to the fifth
embodiment, and the apparatus for manufacturing an
organic EL display apparatus according to the fifth embodi-
ment.

[0103] FIG. 27 is a schematic plan view of a getter
substrate for use in the vapor deposition step in the method
for manufacturing an organic EL display apparatus accord-
ing to the fifth embodiment and for use in the apparatus for
manufacturing an organic EL display apparatus according to
the fifth embodiment.

[0104] FIG. 28 is a schematic plan view of a getter
substrate for use in the vapor deposition step in the method
for manufacturing an organic EL display apparatus accord-
ing to the fifth embodiment and for use in the apparatus for
manufacturing an organic EL display apparatus according to
the fifth embodiment.

[0105] FIG. 29 is a schematic view illustrating a vapor
deposition step in a method for manufacturing an organic EL
display apparatus according to a sixth embodiment and
illustrating an apparatus for manufacturing an organic EL
display apparatus according to the sixth embodiment and is
a cross-sectional view of an organic EL display substrate
according to the sixth embodiment and the apparatus for
manufacturing an organic EL display apparatus according to
the sixth embodiment.

[0106] FIG. 30 is a schematic plan view of the organic EL
display substrate according to the sixth embodiment.
[0107] FIG. 31 is a schematic plan view of a mask for use
in the vapor deposition step in the method for manufacturing
an organic EL display apparatus according to the sixth
embodiment and provided in the apparatus for manufactur-
ing an organic EL display apparatus according to the sixth
embodiment.

[0108] FIG. 32 is a schematic plan view of a getter
substrate for use in the vapor deposition step in the method
for manufacturing an organic EL display apparatus accord-
ing to the sixth embodiment and for use in the apparatus for
manufacturing an organic EL display apparatus according to
the sixth embodiment.

[0109] FIG. 33 is a schematic plan view of a mask for use
in the vapor deposition step in the method for manufacturing
an organic EL display apparatus according to the sixth
embodiment and provided in the apparatus for manufactur-
ing an organic EL display apparatus according to the sixth
embodiment.
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[0110] FIG. 34 is a schematic plan view of an organic EL
display substrate according to the sixth embodiment.
[0111] FIG. 35 is a schematic plan view of a mask for use
in the vapor deposition step in the method for manufacturing
an organic EL display apparatus according to the sixth
embodiment and provided in the apparatus for manufactur-
ing an organic EL display apparatus according to the sixth
embodiment.

[0112] FIG. 36 is a schematic view illustrating a light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the sixth
embodiment and illustrating the apparatus for manufactur-
ing an organic EL display apparatus according to the sixth
embodiment and is a cross-sectional view of a getter sub-
strate, the organic EL display substrate according to the sixth
embodiment, and the apparatus for manufacturing an
organic EL display apparatus according to the sixth embodi-
ment.

[0113] FIG. 37 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a seventh
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the seventh
embodiment and is a cross-sectional view of an organic EL
display substrate and the apparatus for manufacturing an
organic EL display apparatus according to the seventh
embodiment.

[0114] FIG. 38 is a schematic view illustrating the light-
emitting layer deposition step in the method for manufac-
turing an organic BL display apparatus according to the
seventh embodiment and illustrating the apparatus for manu-
facturing an organic EL display apparatus according to the
seventh embodiment and is a plan view of the organic EL
display substrate and the apparatus for manufacturing an
organic EL display apparatus according to the seventh
embodiment.

[0115] FIG. 39 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to Comparative
Embodiment 2 and is a cross-sectional view of an organic
EL display substrate and a scanning deposition apparatus.
[0116] FIG. 40 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the seventh embodiment and illustrating an
apparatus for manufacturing an organic EL display appara-
tus according to the modified example of the seventh
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the modified example of the
seventh embodiment.

[0117] FIG. 41 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the seventh embodiment and illustrating an
apparatus for manufacturing an organic EL display appara-
tus according to the modified example of the seventh
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the modified example of the
seventh embodiment.

[0118] FIG. 42 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
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example of the seventh embodiment and illustrating an
apparatus for manufacturing an organic EL display appara-
tus according to the modified example of the seventh
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the modified example of the
seventh embodiment.

[0119] FIG. 43 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to an eighth
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the eighth
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the eighth embodiment.

[0120] FIG. 44 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a ninth
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the ninth
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the ninth embodiment.

DESCRIPTION OF EMBODIMENTS

[0121] The embodiment of the invention will be further
described in the following embodiments with reference to
the accompanying drawings. However, the embodiment of
the invention is not limited to these embodiments.

First Embodiment

[0122] The present embodiment describes an organic EL
display apparatus of a bottom emission type for RGB
full-color display, in which light is extracted through a TFT
substrate. The present embodiment also describes a method
for manufacturing the organic EL display apparatus. The
present embodiment is also applicable to an organic EL
display apparatus of another type and a method for manu-
facturing the organic EL display apparatus.

[0123] The overall structure of the organic EL display
apparatus according to the present embodiment will be
described below. FIG. 1 is a schematic cross-sectional view
of the organic EL display apparatus according to the first
embodiment. FIG. 2 is a schematic plan view of a structure
in a light-emitting region of the organic EL display appa-
ratus illustrated in FIG. 1. FIG. 3 is a schematic cross-
sectional view of an organic EL display substrate of the
organic EL display apparatus illustrated in FIG. 1 and
corresponds to a cross section taken along the line A-B of
FIG. 2.

[0124] As illustrated in FIG. 1, an organic EL display
apparatus 1 according to the present embodiment includes
an organic EL display substrate 100, an adhesive layer 30 on
the periphery of the substrate 100, a sealing substrate 40 on
the adhesive layer 30, and a getter member (not shown). The
substrate 100 includes a TFT substrate 10 including a TFT
12 (see FIG. 3) and an organic EL device 20 disposed on the
TFT substrate 10 and coupled to the TFT 12. The sealing
substrate 40 faces the substrate 100 and covers the organic
EL device 20. The adhesive layer 30 is in the form of a frame
around the organic EL, device 20 and bonds the periphery of
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the substrate 100 and the periphery of the sealing substrate
40 together. The getter member will be described in detail
later.

[0125] The sealing substrate 40 and the TFT substrate 10
on which the organic EL device 20 is disposed are bonded
together with the adhesive layer 30, thereby sealing the
organic EL device 20 between these substrates 10 and 40.
This prevents oxygen and water from entering the organic
EL device 20.

[0126] As illustrated in FIG. 3, the TFT substrate 10
includes a transparent insulating substrate 11, such as a glass
substrate, as a supporting substrate. As illustrated in FIG. 2,
a plurality of electric wires 14 are disposed on a main
surface 11a of the insulating substrate 11. The electric wires
14 include a plurality of gate lines in the horizontal (trans-
verse) direction and a plurality of signal lines in the vertical
(longitudinal) direction crossing the gate lines. The gate
lines are coupled to a gate line driving circuit (not shown)
for driving the gate lines. The signal lines are coupled to a
signal line driving circuit (not shown) for driving the signal
lines.

[0127] The organic EL display apparatus 1 is an active-
matrix display apparatus for RGB full-color display and
includes a red (R), green (G), or blue (B) sub-pixel (dot) 2R,
2G, or 2B in each region divided by the electric wires 14.
The sub-pixels 2R, 2G, and 2B are arranged in a matrix. The
sub-pixels 2R, 2G, and 2B include the organic EL device 20
of their respective colors.

[0128] The red, green, and blue sub-pixels 2R, 2G, and 2B
emit red light, green light, and blue light, respectively. Three
sub-pixels 2R, 2G, and 2B constitute one pixel 2.

[0129] The sub-pixels 2R, 2G, and 2B include opening
portions 15R, 15G, and 15B, respectively. The opening
portions 15R, 15G, and 15B are covered with red, green, and
blue light-emitting layers 23R, 23G, and 23B, respectively.
The light-emitting layers 23R, 23G, and 23B are formed in
a striped pattern in the vertical (longitudinal) direction. The
pattern of each of the light-emitting layers 23R, 23G, and
23B is formed by vapor deposition. The opening portions
15R, 15G, and 15B will be described later.

[0130] Each of the sub-pixels 2R, 2G, and 2B includes the
TFT 12 coupled to a first electrode 21 of the organic EL
device 20. The luminescence intensity of each of the sub-
pixels 2R, 2G, and 2B is determined by scanning and
selection with the electric wires 14 and the TFTs 12. Thus,
the organic EL display apparatus 1 displays images by using
the TFTs 12 to selectively emit light with desired luminance
from the organic EL device 20 of each color.

[0131] The structures of the TFT substrate 10 and the
organic EL device 20 will be described in detail below. First,
the TFT substrate 10 will be described below.

[0132] As illustrated in FIG. 3, the TFT substrate 10
includes the TFTs 12 (switching devices) and the electric
wires 14 on the main surface 11a of the insulating substrate
11, an interlayer film (interlayer insulating film, planarizing
film) 13 covering the TFTs 12 and the electric wires 14, and
an edge cover 15, which is an insulating layer on the
interlayer film 13.

[0133] The TFT 12 is disposed in each of the sub-pixels
2R, 2G, and 2B. The TFT 12 may have a general structure,
and each layer of the TFT 12 is not shown or described here.
The TFT 12 may include a silicon nitride film.

[0134] The interlayer film 13 is disposed on the main
surface 11a of the insulating substrate 11 and over the entire
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insulating substrate 11. The first electrode 21 of the organic
EL device 20 is disposed on the interlayer film 13. The
interlayer film 13 has a contact hole 13a through which the
first electrode 21 is electrically connected to the TFT 12.
Thus, the TFT 12 is electrically connected to the organic EL
device 20 through the contact hole 13a.

[0135] The edge cover 15 is formed to prevent a short
circuit between the first electrode 21 and a second electrode
26 of the organic EL device 20 caused by a decrease in the
thickness of the organic EL layer or electric field concen-
tration at an end of the first electrode 21. Thus, the edge
cover 15 is formed to partly cover an end of the first
electrode 21.

[0136] The edge cover 15 has the opening portions 15R,
15G, and 15B. In the opening portions 15R, 15G, and 15B,
the sub-pixels 2R, 2G, and 2B emit light. In other words, the
sub-pixels 2R, 2@, and 2B are separated by the insulating
edge cover 15. The edge cover 15 also functions as a device
isolation film.

[0137] Next, the organic EL device 20 will be described
below.
[0138] The organic EL device 20 is a light-emitting device

that can emit high-intensity light by direct-current drive and
includes the first electrode 21, the organic EL layer, and the
second electrode 26 stacked in this order.

[0139] The first electrode 21 is a layer that functions to
inject (supply) positive holes into the organic EL layer. As
described above, the first electrode 21 is coupled to the TFT
12 through the contact hole 13a.

[0140] As illustrated in FIG. 3, a hole-injection and hole-
transport layer 22, a light-emitting layer 23R, 23G, or 23B,
an electron-transport layer 24, and an electron-injection
layer 25 are stacked in this order on the first electrode 21
between the first electrode 21 and the second electrode 26,
thus forming the organic EL layer.

[0141] This stacking sequence in the organic EL layer is
valid in the case where the first electrode 21 is a positive
electrode, and the second electrode 26 is a negative elec-
trode, and the stacking sequence is reversed in the case
where the first electrode 21 is a negative electrode, and the
second electrode 26 is a positive electrode.

[0142] The hole-injection layer functions to increase the
efficiency of hole injection into the light-emitting layers
23R, 23G, and 23B. The hole-transport layer functions to
increase the efficiency of hole transport to the light-emitting
layers 23R, 23G, and 23B. The hole-injection and hole-
transport layer 22 is uniformly formed over the entire
light-emitting region of the substrate 100 so as to cover the
first electrodes 21 and the edge covers 15.

[0143] In the present embodiment, as described above, the
hole-injection layer and the hole-transport layer are inte-
grated into the hole-injection and hole-transport layer 22.
However, the present embodiment is not limited to this. The
hole-injection layer and the hole-transport layer may be
separately formed.

[0144] The light-emitting layers 23R, 23G, and 23B are
formed on the hole-injection and hole-transport layer 22 so
as to cover the opening portions 15R, 15G, and 15B of the
edge covers 15 in the sub-pixels 2R, 2G, and 2B, respec-
tively.

[0145] The light-emitting layers 23R, 23G, and 23B func-
tion to recombine holes (positive holes) injected from the
first electrode 21 and electrons injected from the second
electrode 26 and thereby emit light. The light-emitting layers
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23R, 23G, and 23B are formed of a material with high
luminous efficiency, such as a low-molecular-weight fluo-
rescent dye or a metal complex.

[0146] The -electron-transport layer 24 functions to
increase the efficiency of electron transport from the second
electrode 26 1o the light-emitting layers 23R, 23G, and 23B.
The electron-injection layer 25 functions to increase the
efficiency of electron injection from the second electrode 26
into the light-emitting layers 23R, 23G, and 23B.

[0147] The electron-transport layer 24 is uniformly
formed over the entire light-emitting region of the substrate
100 so as to cover the light-emitting layers 23R, 23G, and
23B and the hole-injection and hole-transport layer 22. The
electron-injection layer 25 is uniformly formed over the
entire light-emitting region of the substrate 100 so as to
cover the electron-transport layer 24.

[0148] The electron-transport layer 24 and the electron-
injection layer 25 may be separately formed or may be
integrated, as described above. More specifically, the
organic EL display apparatus 1 may include an electron-
transport and electron-injection layer instead of the electron-
transport layer 24 and the electron-injection layer 25.
[0149] The second electrode 26 is a layer that functions to
inject electrons into the organic EL layer. The second
electrode 26 is uniformly formed over the entire light-
emitting region of the substrate 100 so as to cover the
electron-injection layer 25.

[0150] The organic layers other than the light-emitting
layers 23R, 23G, and 23B are not essential for the organic
EL layer and may be appropriately formed depending on the
desired characteristics of the organic EL device 20. The
organic EL layer may further include a carrier-blocking
layer, if necessary. For example, a hole-blocking layer may
be disposed as a carrier-blocking layer between the light-
emitting layers 23R, 23G, and 23B and the electron-trans-
port layer 24. The hole-blocking layer can prevent positive
holes from reaching the electron-transport layer 24 and
improve luminous efficiency.

[0151] The organic EL device 20 may have the following
layer structures (1) to (8), for example.

[0152] (1) First electrode/light-emitting layer/second elec-
trode
[0153] (2) First electrode/hole-transport layer/light-emit-

ting layer/electron-transport layer/second electrode

[0154] (3) First electrode/hole-transport layer/light-emit-
ting layer/hole-blocking layer/electron-transport layer/sec-
ond electrode

[0155] (4) First electrode/hole-transport layer/light-emit-
ting layer/hole-blocking layer/electron-transport layer/elec-
tron-injection layer/second electrode

[0156] (5) First electrode/hole-injection layer/hole-trans-
port layer/light-emitting layer/electron-transport layer/elec-
tron-injection layer/second electrode

[0157] (6) First electrode/hole-injection layer/hole-trans-
port layer/light-emitting layer/hole-blocking layer/electron-
transport layer/second electrode

[0158] (7) First electrode/hole-injection layer/hole-trans-
port layer/light-emitting layer/hole-blocking layer/electron-
transport layer/electron-injection layer/second electrode
[0159] (8) First electrode/hole-injection layer/hole-trans-
port layer/electron-blocking layer (carrier-blocking layer)/
light-emitting layer/hole-blocking layer/electron-transport
layer/electron-injection layer/second electrode
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[0160] As described above, the hole-injection layer and
the hole-transport layer may be integrated. The electron-
transport layer and the electron-injection layer may also be
integrated.

[0161] The structure of the organic EL device 20 is not
limited to the layer structures (1) to (8) and may be a desired
layer structure depending on the desired characteristics of
the organic EL device 20.

[0162] Next, a method for manufacturing the organic EL
display apparatus 1 will be described below.

[0163] FIG. 4 is a flow chart illustrating a process for
manufacturing the organic EL display apparatus according
to the first embodiment.

[0164] As illustrated in FIG. 4, a method for manufactur-
ing the organic EL display apparatus according to the
present embodiment includes a TFT substrate and first
electrode preparation step S1, a hole-injection layer and
hole-transport layer deposition step S2. a light-emitting
layer deposition step S3, an electron-transport layer depo-
sition step S4, an electron-injection layer deposition step S5,
a second electrode deposition step S6, and a sealing step S7,
for example.

[0165] Referring to the flow chart of FIG. 4, a step of
manufacturing each of the constituents illustrated in FIGS.
1 to 3 will be described below. The dimensions, materials,
and shapes of the constituents described in the present
embodiment are only examples and do not limit the scope of
the present invention.

[0166] As described above, the stacking sequence in the
organic EL layer described in the present embodiment is
valid in the case where the first electrode 21 is a positive
electrode, and the second electrode 26 is a negative elec-
trode, and is reversed in the case where the first electrode 21
is a negative electrode, and the second electrode 26 is a
positive electrode. Likewise, the materials of the first elec-
trode 21 and the second electrode 26 are also exchanged.
[0167] First, as illustrated in FIG. 3, a photosensitive resin
is applied by a general method to the insulating substrate 11
on which the TFTs 12 and the electric wires 14 are formed,
and is patterned by a photolithography technique to form the
interlayer film 13 on the insulating substrate 11.

[0168] The insulating substrate 11 may be a rectangular
glass or plastic substrate having a thickness in the range of
0.7 to 1.1 mm, a length in the range of 400 to 500 mm in the
Y-axis direction (vertical length), and a length in the range
0f 300 to 400 mm in the X-axis direction (horizontal length).

[0169] The material of the interlayer film 13 may be an
organic resin, such as an acrylic resin or a polyimide resin.
Examples of the acrylic resin include the Optmer series
manufactured by JSR Corporation. Examples of the poly-
imide resin include the Photoneece series manufactured by
Toray Industries, Inc. Polyimide resins are generally opaque
and colored. Thus, when an organic EL display apparatus of
a bottom emission type is manufactured as the organic EL
display apparatus 1, as illustrated in FIG. 3, the interlayer
film 13 is preferably a transparent resin, such as an acrylic
resin. The interlayer film 13 may include a silicon nitride
film and an organic resin film disposed on the silicon nitride
film.

[0170] The interlayer film 13 may have any thickness,
provided that the steps at the TFTs 12 are eliminated and that
the interlayer film 13 has a flat surface. For example, the
interlayer film 13 has a thickness of approximately 2 um.
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[0171] The contact hole 13a for electrically connecting the
first electrode 21 to the TFT 12 is then formed in the
interlayer film 13.

[0172] An electrically conductive film, for example, an
indium tin oxide (ITO) film, having a thickness of 100 nm
is then formed by a sputtering method.

[0173] A photoresist is then applied to the ITO film and is
patterned by a photolithography technique. The ITO film is
then etched with an iron (IIT) chloride etchant. The photo-
resist is then removed with a resist stripping liquid, and the
substrate is washed. Thus, a matrix of the first electrodes 21
is formed on the interlayer film 13.

[0174] The positive electrode material (the material of the
first electrodes 21) may be a transparent electrically con-
ductive material, such as ITO, indium zinc oxide (IZO), or
gallium-doped zinc oxide (GZO), or a metallic material,
such as gold (Au), nickel (Ni), or platinum (Pt).

[0175] A method for forming the electrically conductive
film other than the sputtering method may be a vacuum
deposition method, a chemical vapor deposition (CVD)
method, a plasma CVD method, or a printing method.
[0176] The first electrode 21 may have any thickness, for
example, 100 nm, as described above.

[0177] The edge covers 15, for example, having a thick-
ness of approximately 1 um are then formed by the same
method as for the interlayer film 13. The material of the edge
covers 15 may be the same insulating material as for the
interlayer film 13, for example, an organic resin.

[0178] Through these steps, the TFT substrate 10 and the
first electrodes 21 are formed (S1).

[0179] The TFT substrate 10 subjected to these steps is
then subjected to vacuum baking for dehydration and oxy-
gen plasma treatment for surface cleaning of the first elec-
trodes 21.

[0180] A hole-injection layer and a hole-transport layer
(the hole-injection and hole-transport layer 22 in the present
embodiment) are then formed by vacuum deposition with a
vacuum deposition apparatus on the TFT substrate 10 over
the entire light-emitting region of the substrate 100 (S2).
[0181] More specifically, a mask having an opening cor-
responding to the entire light-emitting region is aligned with
and bonded to the substrate 100. While both the substrate
100 and the mask are rotated, depositing particles scattering
from an evaporation source are uniformly deposited over the
entire light-emitting region through the opening portion of
the mask.

[0182] Vapor deposition over the entire light-emitting
region means continuous vapor deposition across adjacent
sub-pixels of different colors.

[0183] Examples of the materials of the hole-injection
layer and the hole-transport layer include benzine, styrylam-
ine, triphenylamine, porphyrin, triazole, imidazole, oxadi-
azole, polyarylalkane, phenylenediamine, arylamine,
oxazole, anthracene, fluorenone, hydrazone, stilbene, triph-
enylene, azatriphenylene, and derivatives thereof; polysilane
compounds; vinylcarbazole compounds; and monomers, oli-
gomers, and polymers of heterocyclic conjugated systems,
such as thiophene compounds and aniline compounds.
[0184] The hole-injection layer and the hole-transport
layer may be integrated or separately formed, as described
above. Each of the hole-injection layer and the hole-trans-
port layer has a thickness in the range of 10 to 100 nm, for
example.
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[0185] When the hole-injection and hole-transport layer
22 is formed as the hole-injection layer and the hole-
transport layer, the material of the hole-injection and hole-
transport layer 22 may be 4,4"-bis[N-(1-naphthyl)-N-phe-
nylamino]biphenyl (a-NPD). The hole-injection and hole-
transport layer 22 has a thickness of 30 nm, for example.
[0186] The light-emitting layers 23R, 23G, and 23B in the
sub-pixels 2R, 2G, and 2B are then separately formed
(patterned) on the hole-injection and hole-transport layer 22
so as to cover the opening portions 15R, 15G, and 15B of the
edge covers 15 (S3).

[0187] As described above, the light-emitting layers 23R,
23G, and 23B are formed of a material with high luminous
efficiency, such as a low-molecular-weight fluorescent dye
or a metal complex.

[0188] Examples of the material of the light-emitting
layers 23R, 23G, and 23B include anthracene, naphthalene,
indene, phenanthrene, pyrene, naphthacene, triphenylene,
anthracene, perylene, picene, fluoranthene, acephenan-
thrylene, pentaphene, pentacene, coronene, butadiene, cou-
marin, acridine, stilbene, and derivatives thereof; tris(8-
quinolinolato)aluminum complex; bis(benzoquinolinolato)
beryllium complex; tri(dibenzoylmethyl)phenanthroline
europium complex; and ditoluylvinylbiphenyl.

[0189] Each of the light-emitting layers 23R, 23G, and
23B has a thickness in the range of 10 to 100 nm, for
example.

[0190] A method for forming the pattern of each of the
light-emitting layers 23R, 23G, and 23B will be described in
detail later.

[0191] In the same manner as the hole-injection layer and
hole-transport layer deposition step S2, the electron-trans-
port layer 24 is deposited over the entire light-emitting
region of the substrate 100 so as to cover the hole-injection
and hole-transport layer 22 and the light-emitting layers
23R, 23G, and 23B (S4).

[0192] In the same manner as the hole-injection layer and
hole-transport layer deposition step S2, the electron-injec-
tion layer 25 is then deposited over the entire light-emitting
region of the substrate 100 so as to cover the electron-
transport layer 24 (S5).

[0193] Examples of the materials of the electron-transport
layer 24 and the electron-injection layer 25 include quino-
line, perylene, phenanthroline, bisstyryl, pyrazine, triazole,
oxazole, oxadiazole, fluorenone, and derivatives and metal
complexes thereof; and lithium fluoride (LiF).

[0194] More specifically, the materials of the electron-
transport layer 24 and the electron-injection layer 25 include
tris(8-hydroxyquinoline) aluminum (Alq,), anthracene,
naphthalene, phenanthrene, pyrene, anthracene, perylene,
butadiene, coumarin, acridine, stilbene, 1,10-phenanthro-
line, and derivatives and metal complexes thereof; and LiF.

[0195] As described above, the electron-transport layer 24
and the electron-injection layer 25 may be integrated or
separately formed. Each of the electron-transport layer 24
and the electron-injection layer 25 may have a thickness in
the range of 1 to 100 nm, preferably 10 to 100 nm. The
electron-transport layer 24 and the electron-injection layer
25 have a total thickness in the range of 20 to 200 nm, for
example.

[0196] Typically, the material of the electron-transport
layer 24 is Alq,, and the material of the electron-injection
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layer 25 is LiF. The electron-transport layer 24 may have a
thickness of 30 nm, and the electron-injection layer 25 may
have a thickness of 1 nm.

[0197] In the same manner as the hole-injection layer and
hole-transport layer deposition step S2, the second electrode
26 is then deposited over the entire light-emitting region of
the substrate 100 so as to cover the electron-injection layer
25 (S6). Thus, the organic EL device 20 including the
organic EL layer, the first electrode 21, and the second
electrode 26 is formed on the TFT substrate 10.

[0198] The negative electrode material (the material of the
second electrode 26) is preferably a metal with a low work
function. Examples of such a material include magnesium
alloys (such as MgAg), aluminum alloys (such as AlLi,
AlCa, and AlMg), and metallic calcium. The second elec-
trode 26 has a thickness in the range of 50 to 100 nm, for
example.

[0199] Typically, the second electrode 26 is formed of an
aluminum thin film having a thickness of 50 nm.

[0200] As illustrated in FIG. 1, the substrate 100 including
the organic EL device 20 and the sealing substrate 40 are
then bonded together with the adhesive layer 30 to seal the
organic EL device 20.

[0201] The material of the adhesive layer 30 may be a
sealing resin or frit glass. The sealing substrate 40 may be an
insulating substrate, such as a glass substrate or a plastic
substrate, having a thickness in the range of 0.4 to 1.1 mm.
The sealing substrate 40 may be an engraved glass.

[0202] The vertical length and horizontal length of the
sealing substrate 40 may be adjusted for the size of the
organic EL, display apparatus 1. An insulating substrate
having almost the same size as the insulating substrate 11 of
the TFT substrate 10 may be used, and may be cut into the
size of the organic EL display apparatus 1 after the organic
EL device 20 is sealed.

[0203] A method for sealing the organic EL device 20 is
not limited to the method described above and may be any
other sealing method. Another sealing method may be a
method of filling a space between the TFT substrate 10 and
the sealing substrate 40 with a resin.

[0204] In order to prevent oxygen and water from entering
the organic EL device 20, a protective film (not shown) may
be disposed on the second electrode 26 so as to cover the
second electrode 26.

[0205] The protective film may be formed of an insulating
or electrically conductive material. Such a material may be
silicon nitride or silicon oxide. The protective film has a
thickness in the range of 100 to 1000 nm, for example.

[0206] Through these steps, the organic EL display appa-
ratus 1 is completed.

[0207] In the organic EL display apparatus 1, when the
TFTs 12 are turned on in response to a signal from the
electric wires 14, holes (positive holes) are injected from the
first electrode 21 into the organic EL layer. Concurrently,
electrons are injected from the second electrode 26 into the
organic EL layer and recombine with positive holes in the
light-emitting layers 23R, 23G, and 23B. Recombination
energy of positive holes and electrons excites a light-
emitting material. Upon transition from the excited state to
the ground state, light is emitted. The luminance of each of
the sub-pixels 2R, 2G, and 2B in each pixel 2 can be
independently adjusted to control the electroluminescence
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of the sub-pixels 2R, 2G, and 2B, thereby displaying desired
images in the light-emitting region composed of the pixels
2.

[0208] The light-emitting layer deposition step S3 and an
apparatus for manufacturing an organic EL display appara-
tus according to the present embodiment will be described in
detail below. The light-emitting layer deposition step S3 is
performed with the apparatus for manufacturing an organic
EL display apparatus according to the present embodiment.
[0209] FIG. 5 is a schematic view illustrating the light-
emitting layer deposition step in the method for manufac-
turing the organic EL display apparatus according to the first
embodiment and illustrating the apparatus for manufactur-
ing the organic EL display apparatus according to the first
embodiment and is a perspective view of the organic EL
display substrate according to the first embodiment and the
apparatus for manufacturing the organic EL display appa-
ratus according to the first embodiment. FIG. 6 is a sche-
matic view illustrating the light-emitting layer deposition
step in the method for manufacturing the organic EL display
apparatus according to the first embodiment and illustrating
the apparatus for manufacturing the organic EL display
apparatus according to the first embodiment and is a cross-
sectional view of the organic EL display substrate according
to the first embodiment and the apparatus for manufacturing
the organic EL display apparatus according to the first
embodiment. FIG. 7 is a schematic plan view of the organic
EL display substrate according to the first embodiment.
[0210] As illustrated in FIGS. 5 and 6, an apparatus 51 for
manufacturing an organic EL display apparatus according to
the present embodiment is a vacuum deposition apparatus,
particularly a scanning deposition apparatus, and includes a
vapor deposition unit 110, a vapor deposition chamber
(vacuum chamber) 111, a vacuum pump (not shown), a
substrate holder (not shown), and a conveying mechanism
(not shown). The vapor deposition unit 110 includes an
evaporation source 121, a mask 130 disposed above the
evaporation source 121, and a frame (not shown). The
apparatus 51 for manufacturing an organic EL display
apparatus according to the present embodiment is hereinaf-
ter also referred to as a scanning deposition apparatus 51.
[0211] The vapor deposition chamber 111 is a container
that forms a space for vacuum deposition and includes the
substrate holder, the conveying mechanism, and the vapor
deposition unit 110. The vapor deposition chamber 111 is
coupled to a vacuum pump. For vapor deposition, the vapor
deposition chamber 111 is evacuated (depressurized) with
the vacuum pump and is maintained at low pressure.
[0212] The substrate holder is a member for holding a
substrate for vacuum deposition (film formation), that is, the
organic EL display substrate 100. The substrate holder holds
the substrate 100 such that a vapor deposition surface 101 of
the substrate 100 faces the mask 130. The substrate holder
is preferably an electrostatic chuck or a substrate tray.
[0213] Before the light-emitting layer deposition step S3,
the TFT 12, the electric wires 14, the interlayer film 13, the
first electrode 21, the edge covers 15, and the hole-injection
and hole-transport layer 22 are formed on the insulating
substrate 11 of the substrate 100, as described above.
[0214] As illustrated in FIG. 7, the substrate 100 includes
a rectangular light-emitting region 102 including the pixels
2 and a rectangular vapor deposition region 103.

[0215] As described above, each of the pixels 2 is com-
posed of the three sub-pixels 2R, 2G, and 2B. Each of the
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sub-pixels 2R, 2G, and 2B includes the organic EL device 20
including the organic EL layer. Consequently, desired
images can be displayed with the pixels 2 in the light-
emitting region 102. Thus, the light-emitting region 102
functions as an image display area.

[0216] The vapor deposition region 103 is a region in
which vacuum deposition materials (the materials of the
light-emitting layers 23R, 23G, and 23B) are deposited in
the light-emitting layer deposition step S3. The vapor depo-
sition region 103 covers at least the light-emitting region
102 so that the materials spread over the sub-pixels 2R, 2G,
and 2B.

[0217] The substrate 100, the light-emitting region 102,
and the vapor deposition region 103 may have any planar
shape and are, in general, rectangular. Each of the substrate
100, the light-emitting region 102, and the vapor deposition
region 103 generally has a pair of long sides and a pair of
short sides.

[0218] As illustrated in FIG. 7, the substrate 100 includes
a getter member 104. The getter member 104 is a member
that adsorbs contamination in the vapor deposition chamber
111 and is not a member that is electrically connected to an
electrode, an electric wire, a terminal, or the like. Thus, the
getter member 104 is electrically insulated. The getter
member 104 is disposed in part of the area around the
light-emitting region 102 and the vapor deposition region
103 on the main surface 11a of the insulating substrate 11
and extends along at least one side of each of the regions 102
and 103. As illustrated in FIG. 7, the getter member 104 may
be formed in a band shape in a plan view or may be disposed
along one of a pair of short sides of each of the regions 102
and 103. The getter member 104 is separated from the
light-emitting region 102 and the vapor deposition region
103 and is formed in a pattern isolated or disconnected from
the pattern of a constituent (for example, the first electrode
21 or the organic EL layer) in the light-emitting region 102.
[0219] The conveying mechanism is coupled to the sub-
strate holder and can move the substrate 100 held by the
substrate holder in the direction perpendicular to the direc-
tion normal to the substrate 100 (in a conveying direction
171) at a constant speed. The vapor deposition unit 110 is
fixed to the vapor deposition chamber 111 and is stationary.
Thus, the conveying mechanism can move the substrate 100
in the conveying direction 171 relative to the vapor depo-
sition unit 110. The conveying mechanism may include a
linear guide, a ball screw, a motor coupled to the ball screw,
and a motor drive control unit coupled to the motor. The
motor drive control unit drives the motor to move the
substrate holder and the substrate 100 in an integrated
manner.

[0220] The conveying mechanism can move the substrate
100 relative to the vapor deposition unit 110. Thus, the
conveying mechanism may be coupled to the substrate
holder and the vapor deposition unit and may move both the
substrate 100 and the vapor deposition unit 110.

[0221] The evaporation source 121 heats and vaporizes,
that is, evaporates or sublimates a vacuum deposition mate-
rial (preferably an organic material) and releases the vapor-
ized material into the vapor deposition chamber 111. The
evaporation source 121 is disposed in a lower portion of the
vapor deposition chamber 111. More specifically, the evapo-
ration source 121 includes a heat-resistant container (not
shown) for a material, for example, a crucible, a heating
apparatus (not shown) for heating the material in the con-
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tainer, for example, a heater and a heating power supply, and
a diffusion unit 122, which forms a space through which the
vaporized material diffuses. The diffusion unit 122 includes
opening portions (ejection port) 123 at the top thereof. A
material in the container is heated and vaporized by the
heating apparatus. The evaporation source 121 releases the
gaseous material (hereinafter also referred to as depositing
particles) upward from the opening portions 123. Conse-
quently, a vapor deposition flow 160, which is a flow of
depositing particles, from the opening portions 123 spreads
isotropically from the opening portions 123.

[0222] The mask 130 has openings 131 for use in pattern-
ing. Thus, part of depositing particles reaching the mask 130
can pass through the openings 131 and can be deposited onto
the substrate 100 in a pattern corresponding to the openings
131.

[0223] The evaporation source 121 may be of any type, for
example, a point evaporation source (point source), a linear
evaporation source (linear source), or a plane evaporation
source. A method for heating the evaporation source 121 is
not particularly limited and may be a resistance heating
method, an electron beam method, a laser deposition
method, a high-frequency induction heating method, or an
arc method.

[0224] The frame is a frame-shaped reinforcing member
and is welded to the mask 130. Thus, the frame suppresses
the deformation of the mask 130.

[0225] In the light-emitting layer deposition step S3, first,
the vapor deposition chamber 111 is evacuated to a low-
pressure state. The material is heated to produce the vapor
deposition flow 160. The substrate 100 is conveyed into the
vapor deposition chamber 111 through an entrance (not
shown) and is held by the substrate holder. The substrate 100
is placed such that the getter member 104 faces the evapo-
ration source 121 before the light-emitting region 102 faces
the evaporation source 121, that is, such that the getter
member 104 is located in the traveling direction (in front) of
the light-emitting region 102. As illustrated in FIG. 6, the
conveying mechanism conveys (moves, scans) the substrate
100 in the conveying direction 171 above the mask 130.
Consequently, depositing particles passing through the
openings 131 adhere one after another to the substrate 100,
which is moving relative to the vapor deposition unit 110.
Thus, a deposited film, that is, the light-emitting layer 23R,
23G, or 23B is formed in a pattern corresponding to the
openings 131.

[0226] With the scanning deposition apparatus 51, the
mask 130 can be smaller than the substrate 100 and can
therefore be easily manufactured. Thus, deformation of the
mask 130 due to the weight of the mask 130 itself can be
reduced.

[0227] In the scanning deposition apparatus 51, however,
at least one of the substrate 100 and the vapor deposition unit
110 is conveyed, and therefore the number of driving parts
is greater than known vacuum deposition apparatuses.
Grease applied to these driving parts is scattered around the
vapor deposition chamber 111 during evacuation, heating,
and conveyance, thus causing contamination.

[0228] FIG. 8 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to Comparative
Embodiment 1 and is a cross-sectional view of an organic
EL display substrate and a scanning deposition apparatus.
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[0229] Comparative Embodiment 1 is substantially the
same as the first embodiment except that the organic EL
display substrate includes no getter member. As illustrated in
FIG. 8, in Comparative Embodiment 1, the organic EL
display substrate 100 is conveyed through contamination
180 in the vapor deposition chamber 111. Thus, the entire
surface of the substrate 100 is contaminated, resulting in low
luminance.

[0230] In contrast, in the present embodiment, as illus-
trated in FIG. 7, the substrate 100 includes the getter
member 104 that can adsorb contamination, and the getter
member 104 is disposed in at least part of the area around the
light-emitting region 102.

[0231] The substrate 100 including the getter member 104
can be introduced into the vapor deposition chamber 111 of
the scanning deposition apparatus 51 together with the getter
member 104. Because the getter member 104 is disposed in
at least part of the area around the light-emitting region 102,
the substrate 100 can be conveyed such that the getter
member 104 faces the vapor deposition unit 110 including
the evaporation source 121 before the light-emitting region
102 faces the vapor deposition unit 110. Thus, in the present
embodiment, while the substrate 100 is conveyed, the getter
member 104 can precede the light-emitting region 102. The
getter member 104 can adsorb contamination while moving
through the contamination region, and thereafter the light-
emitting region 102 and the vapor deposition region 103 can
move through the region in which the getter member 104 has
adsorbed contamination. Thus, the substrate 100 can be
conveyed and subjected to vacuum deposition treatment
while the getter member 104 removes contamination. This
can reduce contamination of the light-emitting region 102
and the vapor deposition region 103 and consequently
suppress a decrease in luminance due to contamination.
[0232] The getter member 104 is disposed in at least part
of the area around the light-emitting region 102, that is,
outside the light-emitting region 102. This can prevent
contamination on the getter member 104 from adversely
affecting the characteristics of the organic EL device 20.
[0233] The getter member 104, together with the substrate
100, is disposed in the vapor deposition chamber 111. Thus,
unlike the case where the technical idea described in Patent
Literature 1 is applied to the vacuum deposition method as
described above, contamination in the vapor deposition
chamber 111 can be effectively prevented from adhering to
the light-emitting region 102 and the vapor deposition
region 103.

[0234] Because the getter member 104 is disposed in the
vapor deposition chamber 111, unlike the case where the
technical idea described in Patent Literature 1 is applied to
the vacuum deposition method as described above, no large
exhaust system is required.

[0235] Furthermore, because the substrate 100 rather than
the scarning deposition apparatus 51 includes the getter
member 104, when a plurality of organic EL display sub-
strates are subjected to vapor deposition, each of the sub-
strates can include the getter member. Thus, even if the
getter member deteriorates, periodical maintenance, such as
application of another getter member, or removal of the
getter member is not necessary. Thus, the capacity utiliza-
tion of the scanning deposition apparatus 51 is not reduced.
[0236] A method for manufacturing an organic EL display
apparatus according to the present embodiment includes a
vapor deposition step of depositing a material released from
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the evaporation source 121 onto the organic EL display
substrate 100 according to the present embodiment while
conveying at least one of the substrate 100 and the evapo-
ration source 121 that vaporizes and releases the material to
move the substrate 100 relative to the evaporation source
121. In the vapor deposition step, at least one of the substrate
100 and the evaporation source 121 is conveyed such that
the getter member 104 faces the evaporation source 121
before the light-emitting region 102 faces the evaporation
source 121. Thus, as described above, this can suppress a
decrease in luminance due to contamination, can prevent
contamination on the getter member 104 from adversely
affecting the characteristics of the organic EL device 20, and
can prevent a decrease in the capacity utilization of the
scanning deposition apparatus 51.

[0237] Furthermore, the scanning deposition apparatus 51
according to the present embodiment is an apparatus for
manufacturing an organic EL display apparatus that includes
the evaporation source 121 that vaporizes and releases a
material. The scanning deposition apparatus 51 deposits the
material released from the evaporation source 121 onto the
organic EL display substrate 100 according to the present
embodiment while conveying at least one of the substrate
100 and the evaporation source 121 to move the substrate
100 relative to the evaporation source 121, and conveys at
least one of the substrate 100 and the evaporation source 121
such that the getter member 104 faces the evaporation
source 121 before the light-emitting region 102 faces the
evaporation source 121. Thus, as described above, this can
suppress a decrease in luminance due to contamination, can
prevent contamination on the getter member 104 from
adversely affecting the characteristics of the organic EL
device 20, and can prevent a decrease in the capacity
utilization of the scanning deposition apparatus 51.

[0238] The specific material of the getter member 104 may
be any material that can adsorb contamination, that is, any
material that characteristically adsorbs contamination, and
preferably contains at least one material selected from the
group consisting of aluminum (Al), copper (Cu), molybde-
num (Mo), titanium (T1), silicon (Si), a silicon nitride film
material (that is, silicon nitride), organic resins, positive
electrode materials, hole-injection layer materials, hole-
transport layer materials, and light-emitting layer materials.
This is because these materials characteristically adsorb
contamination, can be used for the formation of the organic
EL device 20 or the TFT 12, and can form the getter member
104 simultaneously with the organic EL device 20 or the
TFT 12 without a film formation step for the getter member
104 alone. Examples of the organic resins include acrylic
resins and polyimide resins, as described above.

[0239] Whether a material can adsorb contamination or
not can be determined by placing the target material in the
same environment as the vapor deposition chamber in the
vapor deposition steps S3 to S6 and then directly or indi-
rectly checking for contamination on the material surface.
The direct checking method may be a method for analyzing
a deposit on the material surface. The indirect checking
method may be a method for directly checking for degra-
dation of the characteristics of the material or a method of
preparing an organic EL device from the material and
checking for degradation of the characteristics of the organic
EL device.

[0240] Typical organic EL display substrates generally
include electric wires and terminals electrically connected to
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other members (for example, organic EL devices, TFTs, and
electric wires) around the light-emitting region. These elec-
tric wires may be formed of aluminum, and these terminals
may be formed of a positive electrode material, such as ITO.
Thus, these electric wires and terminals can adsorb contami-
nation. Also in typical organic EL display substrates, the
vapor deposition region is generally larger than the light-
emitting region, and therefore a hole-injection layer mate-
rial, a hole-transport layer material, and/or a light-emitting
layer material may be deposited around the light-emitting
region. Thus, such a deposited portion around the light-
emitting region can adsorb contamination. However, con-
tamination on these electric wires and terminals as well as
deposited portions around the light-emitting region is insuf-
ficiently removed. In contrast, the organic EL display sub-
strate 100 according to the present embodiment includes the
getter member 104 that can adsorb contamination, which
can be utilized as a member exclusively used to adsorb
contamination. Thus, contamination can be effectively
removed.

[0241] In order to utilize the getter member 104 as a
member exclusively used to adsorb contamination and effec-
tively remove contamination, preferably, the getter member
104 is electrically insulated and separated from the light-
emitting region 102.

[0242] The getter member 104 can be disposed on any part
of the area around the light-emitting region 102 on the
substrate 100. As illustrated in FIG. 7, the getter member
104 is preferably disposed across the full width of the
light-emitting region 102, more preferably across the full
width of the vapor deposition region 103. Thus, contami-
nation can be effectively reduced throughout the light-
emitting region 102 or the vapor deposition region 103.
From the same perspective, the width of the region of the
getter member 104 may be greater than the width of the
light-emitting region 102 or the vapor deposition region 103
in the direction perpendicular to the conveying direction
171. In the case where the light-emitting region 102 is
rectangular and has a pair of long sides and a pair of short
sides, the getter member 104 may be disposed along at least
the full length of a short side of the light-emitting region
102. In the case where the vapor deposition region 103 is
rectangular and has a pair of long sides and a pair of short
sides, the getter member 104 may be disposed along at least
the full length of a short side of the vapor deposition region
103. The full length of a short side is from one end to the
other end of the short side.

[0243] The distance (space) between the getter member
104 and the light-emitting region 102 is not particularly
limited as long as no reflection occurs from the getter
member in the organic EL display apparatus 1, and may be
appropriately determined in consideration of design condi-
tions, such as the size of the substrate 100 or the circuit
layout.

[0244] The getter member 104 may have any planar shape
and may be appropriately determined. As illustrated in FIG.
7, the getter member 104 may be linear, for example, in a
linear band shape. As illustrated in FIG. 7, the getter member
104 may have a continuous pattern, that is, a pattern com-
posed of one portion, or a discontinuous pattern, that is, a
pattern composed of separate portions. In the latter case, the
planar shape of each portion of the getter member 104 is not
particularly limited and may be appropriately determined.
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[0245] Contamination may be any substance (contami-
nant) that is found in a vapor deposition chaniber (vacuum
chamber) of the scanning deposition apparatus 51 and
adversely affects the characteristics of the organic EL
device. The specific substance of contamination is not
particularly limited and may be a volatile component of a
lubricant, such as grease. The source of contamination is not
particularly limited and may be a lubricant, such as grease.
[0246] In the light-emitting layer deposition step S3, three
types of light-emitting materials are used to perform the
vapor deposition treatment three times, thereby successively
forming the light-emitting layers 23R, 23G, and 23B of three
colors. The order of the formation of the light-emitting
layers 23R, 23G, and 23B is not particularly limited and may
be appropriately determined. After all the light-emitting
layers 23R, 23G, and 23B have been deposited, the substrate
100 is conveyed from the vapor deposition chamber 111
through an exit (not shown), thus completing the light-
emitting layer deposition step S3.

[0247] A modified example of the first embodiment will be
described below.

[0248] FIG. 9 is a schematic plan view of an organic EL
display substrate according to a modified example of the first
embodiment.

[0249] The planar shape of the getter member 104 is not
limited to a linear shape as illustrated in FIG. 7 and may be
a curved shape, for example, an arc or elliptical arc, as
illustrated in FIG. 9.

[0250] FIG. 10 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the first embodiment and illustrating an appa-
ratus for manufacturing an organic EL display apparatus
according to the modified example of the first embodiment
and is a cross-sectional view of the organic EL display
substrate according to the modified example of the first
embodiment and an apparatus for manufacturing an organic
EL display apparatus according to the modified example of
the first embodiment. FIG. 11 is a schematic plan view of an
organic EL display substrate according to a modified
example of the first embodiment. In the present modified
example, as illustrated in FIG. 10, in the light-emitting layer
deposition step S3, the scanning deposition apparatus 51
conveys the substrate 100 over the evaporation source 121
in the conveying direction 171 (forward) by a conveying
mechanism and then conveys the substrate 100 over the
evaporation source 121 again in the direction opposite to the
conveying direction 171 (in a conveying direction 172)
(backward) by the conveying mechanism without turning
the substrate 100 around. Thus, vapor deposition treatment
can be performed while the substrate 100 moves forward
and backward over the evaporation source 121. Further-
more, the substrate 100 can be conveyed into and from the
vapor deposition chamber 111 through the same part (exit
and entrance).

[0251] In this case, however, when the getter member 104
is disposed in one place around the light-emitting region
102, as illustrated in FIG. 7, the substrate 100 may be
contaminated while conveyed backward. Thus, in the pres-
ent modified example, as illustrated in FIG. 11, the getter
member 104 is disposed on both sides of each of the
light-emitting region 102 and the vapor deposition region
103. The light-emitting region 102 and the vapor deposition
region 103 are disposed between the two getter members
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104. The getter members 104 are disposed along two oppo-
site sides (for example, a pair of short sides) of the light-
emitting region 102 and two opposite sides (for example, a
pair of short sides) of the vapor deposition region 103.

[0252] The getter members 104 disposed in two opposite
parts of the area around the light-emitting region 102 with
the light-emitting region 102 interposed therebetween can
adsorb contamination while the substrate 100 is conveyed
not only forward but also backward. Thus, in the mode of
vacuum deposition with the substrate 100 moving forward
and backward over the evaporation source 121 and/or in the
mode of the substrate 100 being conveyed into and from the
vapor deposition chamber 111 through the same part, con-
tamination of the light-emitting region 102 and the vapor
deposition region 103 can be reduced.

[0253] From the same perspective as illustrated in FIG. 7,
each of the getter members 104 is preferably disposed across
the full width of the light-emitting region 102, more pref-
erably across the full width of the vapor deposition region
103, as illustrated in FIG. 11. The width of each region of the
getter members 104 may be greater than the width of the
light-emitting region 102 or the vapor deposition region 103
in the direction perpendicular to the conveying direction 171
or 172 In the case where the light-emitting region 102 is
rectangular and has a pair of long sides and a pair of short
sides, each of the getter members 104 may be disposed along
at least the full length of its adjacent short side of the pair of
short sides of the light-emitting region 102. In the case
where the vapor deposition region 103 is rectangular and has
a pair of long sides and a pair of short sides, each of the
getter members 104 may be disposed along at least the full
length of its adjacent short side of the pair of short sides of
the vapor deposition region 103.

[0254] FIG. 12 is a schematic plan view of an organic EL
display substrate according to a modified example of the first
embodiment.

[0255] As illustrated in FIG. 12, the getter member 104
may be a frame around the light-emitting region 102 and the
vapor deposition region 103.

[0256] The getter member 104 disposed in the entire area
around the light-emitting region 102 can have the same
effects as the modified examples illustrated in FIGS. 10 and
11. The getter member 104 can also reduce contamination in
the direction perpendicular to the conveying directions 171
and 172. This can more effectively reduce contamination of
the light-emitting region 102 and the vapor deposition
region 103 and consequently more effectively suppress a
decrease in luminance due to contamination.

[0257] The characteristic vapor deposition step in the
present embodiment, that is, the vapor deposition step
involving the use of the substrate 100 including the getter
member 104 may be applied to a vapor deposition step other
than the light-emitting layer deposition step S3, for example,
the electron-transport layer deposition step S4. Likewise, the
scanning deposition apparatus 51 according to the present
embodiment may be used in a vapor deposition step other
than the light-emitting layer deposition step S3, for example,
the electron-transport layer deposition step S4. This can
reduce contamination on the substrate 100 also in a vapor
deposition step for an organic EL layer other than the
light-emitting layer or a second electrode and can therefore
more effectively suppress a decrease in luminance due to
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contamination. Furthermore, an organic EL layer other than
the light-emitting layer can be formed in the sub-pixel of
each color.

Second Embodiment

[0258] In the present embodiment, the distinct features of
the present embodiment are mainly described, and the
contents overlapping those of the first embodiment are
omitted. Components having the same or similar functions
in the present embodiment and the first embodiment are
denoted by the same reference numerals and are not
described in the present embodiment. The present embodi-
ment is substantially the same as the first embodiment
except for the points described below.

[0259] FIG. 13 is a schematic plan view of an organic EL
display substrate according to a second embodiment. FIG.
14 is a schematic cross-sectional view of the organic EL
display substrate according to the second embodiment.
Although the getter member 104 may have a flat surface, in
the organic EL display substrate 100 according to the present
embodiment, the getter member 104 has a rough surface, as
illustrated in FIGS. 13 and 14. This can increase the surface
area of the getter member 104 and increase adsorption
capacity for contamination, thus more effectively suppress-
ing a decrease in luminance due to contamination.

[0260] As illustrated in FIG. 14, the getter member 104
having the rough surface may have a lower layer flat portion
106 having a flat surface, and upper layer portions 107
disposed on the lower layer flat portion 106. The lower layer
flat portion 106 and the upper layer portions 107 may form
raised portions 108 and recessed portions 109.

[0261] FIGS. 15 and 16 are schematic cross-sectional
views of a getter member in the organic EL display substrate
according to the second embodiment.

[0262] The getter member 104 having a rough surface may
be formed of the material used in the TFT 12 or the material
used in the organic EL device 20, and may be formed by a
photolithography technique in the former case and by a
mask vapor deposition method in the latter case. More
specifically, for example, as illustrated in FIG. 15, the getter
member 104 may include a lower layer flat portion 140,
which is formed by the same step as gate lines and contains
a gate line material, and upper layer portions 141, which are
formed by the same step as signal lines and contain a signal
line material, or as illustrated in FIG. 16, may include a
lower layer flat portion 142, which is formed by the same
step as signal lines and contains a signal line material, and
upper layer portions 143, which are formed by the same step
as a silicon nitride film and contain a silicon nitride film
material, that is, silicon nitride, or may include a lower layer
flat portion (not shown), which is formed by the same step
as signal lines and contains a signal line material, and upper
layer portions (not shown), which are formed by the same
step as the interlayer film 13 or the edge cover 15 and
contain an organic resin material.

[0263] FIG. 17 is a schematic plan view of the organic EL,
display substrate according to the second embodiment.
[0264] As illustrated in FIG. 17, the getter member 104
may include a plurality of patterns 144 and 145. The patterns
144 and 145 of the getter member 104 may have different
multilayer structures. For example, the patterns 144 and 145
may have multilayer structures as illustrated in FIGS. 15 and
16.
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[0265] The surface roughness of the getter member 104 is
not particularly limited and may be appropriately deter-
mined. For example, when an electric wire material is used,
the surface roughness may have a width of several microm-
eters.

[0266] Although the getter member 104 having a rough
surface in FIG. 13 is disposed in the entire area around the
light-emitting region 102 and the vapor deposition region
103, the getter member 104 having a rough surface may be
disposed in one or two places around the light-emitting
region 102 and the vapor deposition region 103, as illus-
trated in FIG. 7 or 11.

[0267] FIG. 18 is a schematic plan view of the organic EL
display substrate according to the second embodiment. FIG.
19 is a schematic cross-sectional view of the organic EL
display substrate according to the second embodiment.
[0268] As illustrated in FIGS. 18 and 19, the substrate 100
may include a getter member 104 having a micropattern 105,
and the getter member 104 may include many fine portions.
[0269] The micropattern 105 of the getter member 104 in
the substrate 100 can also increase the surface area of the
getter member 104 and can more effectively suppress a
decrease in luminance due to contamination.

[0270] The specific size of the micropattern 105 is not
particularly limited and may be appropriately determined.
For example, if the micropattern 105 is adjusted for the size
of the pixels, the size of each portion of the getter member
104 may range from approximately 10 to 30 pum, and the
space between adjacent portions of the getter member 104
may range from approximately 20 to 60 pm.

[0271] Although the micropattern 105 of the getter mem-
ber 104 (regions in which each portion of the getter member
104 is disposed) in FIG. 18 is disposed in the entire area
around the light-emitting region 102 and the vapor deposi-
tion region 103, the micropattern 105 of the getter member
104 (regions in which each portion of the getter member 104
1s disposed) may be disposed in one or two places around the
light-emitting region 102 and the vapor deposition region
103, as illustrated in FIG. 7 or 11.

[0272] As described above, the micropattern 105 of the
getter member 104 is preferably formed simultaneously with
the formation of the organic EL device 20 or the TFT 12. In
this case, the micropattern 105 is also formed by the film
forming method used for the formation, for example, by a
mask vapor deposition method (that is, an application
method with a vacuum deposition apparatus and a mask).
Use of the mask vapor deposition method enables the
formation of the micropattern 105 by providing the mask
with an opening for the formation of the micropattern 105 of
the getter member 104 in addition to the opening for pixel
patterning. However, when the formation of the opening for
the formation of the micropattern 105 affects the opening for
pixel patterning, the getter member 104 may preferably be
formed with a large pattern rather than the micropattern 105.
Thus, whether the micropattern 105 is formed or not may be
determined according to the situation of the film formation
step of the organic EL device 20 or the TFT 12.

[0273] FIG. 20 is a schematic plan view of the organic EL
display substrate according to the second embodiment.
[0274] As illustrated in FIG. 20, the substrate 100 may
include a plurality of panel formation regions. In other
words, the substrate 100 may include a plurality of light-
emitting regions 102 and vapor deposition regions 103. The
getter member 104 may be disposed in at least part of the
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area around each of the light-emitting regions 102 and the
vapor deposition regions 103. This enables a plurality of
organic EL display apparatuses to be manufactured from one
substrate 100 and suppresses a decrease in luminance due to
contamination in the organic EL display apparatuses manu-
factured at the same time.

[0275] Although the getter member 104 in FIG. 20 is
disposed in the entire area around each of the light-emitting
regions 102 and the vapor deposition regions 103 and has a
rough surface, the getter member 104 may be disposed in
one or two places around each of the light-emitting regions
102 and the vapor deposition regions 103 and may have a
flat surface, as illustrated in FIG. 7 or 11.

Third Embodiment

[0276] In the present embodiment, the distinct features of
the present embodiment are mainly described, and the
contents overlapping those of the first embodiment are
omitted. Components having the same or similar functions
in the present embodiment and the first embodiment are
denoted by the same reference numerals and are not
described in the present embodiment. The present embodi-
ment is substantially the same as the first embodiment
except for the points described below.

[0277] FIG. 21 is a schematic plan view of an organic EL.
display substrate according to a third embodiment.

[0278] As illustrated in FIG. 21, the organic EL display
substrate 100 according to the present embodiment includes
a plurality of light-emitting regions 102 and vapor deposi-
tion regions 103 and includes a getter member 104 in at least
part of the area around each of the light-emitting regions
102. Each of the getter members 104 is disposed in the vapor
deposition regions 103. Even when the getter members 104
are disposed in the vapor deposition regions 103 and the
panel formation regions in this manner, the getter members
104 in a non-luminous region that does not affect the other
members, such as terminals and electric wires, can adsorb
contamination without problems. The getter members 104
can be closer to the light-emitting regions 102 than when the
getter members 104 are disposed outside the vapor deposi-
tion regions 103. This can reduce the likelihood of contami-
nation of the light-emitting region 102.

[0279] Although not shown in FIG. 21, in order to more
effectively reduce contamination of the light-emitting region
102, if possible, the getter member 104 may be disposed
outside the vapor deposition regions 103 as well as in the
vapor deposition regions 103, as described in the first and
second embodiments.

[0280] Although two getter members 104 are disposed
around each of the light-emitting regions 102 in FIG. 21, the
getter member 104 may be disposed in one place around
each of the light-emitting regions 102 or in the entire area
around each of the light-emitting regions 102, as described
in the first and second embodiments.

Fourth Embodiment

[0281] In the present embodiment, the distinct features of
the present embodiment are mainly described, and the
contents overlapping those of the first embodiment are
omitted. Components having the same or similar functions
in the present embodiment and the first embodiment are
denoted by the same reference numerals and are not
described in the present embodiment. The present embodi-
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ment is substantially the same as the first embodiment
except for the points described below.

[0282] FIG. 22 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a fourth
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the fourth
embodiment and is a cross-sectional view of an organic EL
display substrate according to the fourth embodiment and an
apparatus for manufacturing an organic EL display appara-
tus according to the fourth embodiment.

[0283] In an apparatus 54 for manufacturing an organic
EL display apparatus according to the present embodiment
(scanning deposition apparatus), a conveying mechanism
(not shown) is coupled to a vapor deposition unit 110 and
can convey the vapor deposition unit 110 in the direction
perpendicular to the direction normal to an organic EL
display substrate 100 (in a conveying direction 171) at a
constant speed, as illustrated in FIG. 22. A substrate holder
(not shown) is fixed to a vapor deposition chamber 111, and
the substrate 100 held by the substrate holder is stationary.
Thus, the conveying mechanism can convey the vapor
deposition unit 110 in the conveying direction 171 relative
to the substrate 100.

[0284] In the light-emitting layer deposition step S3, the
conveying mechanism conveys (moves, scans) the vapor
deposition unit 110 in the conveying direction 171 under the
substrate 100. Consequently, in the same manner as in the
first embodiment, depositing particles passing through an
opening (not shown) of a mask 130 adhere one after another
to the substrate 100, which moves relative to the vapor
deposition unit 110, and form a deposited film, that is, a
light-emitting layer (not shown), having a pattern corre-
sponding to the opening of the mask 130.

[0285] In the present embodiment, since the conveying
mechanism is coupled to the vapor deposition unit 110,
contamination 180 tends to occur in the vicinity of the vapor
deposition unit 110, as illustrated in FIG. 22. Thus, as the
vapor deposition unit 110 is conveyed, the vapor deposition
unit 110 and the contamination 180 approach the substrate
100.

[0286] In the present embodiment, therefore, the getter
member 104 that can adsorb contamination is disposed in at
least part of the area around a light-emitting region (not
shown) on the substrate 100, in the same manner as in the
first embodiment. Furthermore, the substrate 100 is placed
such that the getter member 104 faces an evaporation source
121 before the light-emitting region faces the evaporation
source 121, that is, such that the getter member 104 and the
light-emitting region are arranged in this order in the trav-
eling direction (in front) of the vapor deposition unit 110.

[0287] Thus, the substrate 100 including the getter mem-
ber 104 can be introduced into the vapor deposition chamber
111 of the scanning deposition apparatus together with the
getter member 104. Because the getter member 104 is
disposed in at least part of the area around the light-emitting
region 102, the vapor deposition unit 110 can be conveyed
such that the getter member 104 faces the vapor deposition
unit 110 including the evaporation source 121 before the
light-emitting region 102 faces the vapor deposition umt
110. Thus, in the present embodiment, after the contamina-
tion 180 in the vicinity of the vapor deposition unit 110 is
adsorbed by the getter member 104, the vapor deposition
unit 110, the contamination 180 in the vicinity of which is
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adsorbed by the getter member 104, can be conveyed under
the light-emitting region (not shown) and a vapor deposition
region (not shown). Thus, the vapor deposition unit 110 can
be conveyed and perform vacuum deposition treatment
while the getter member 104 removes the contamination
180. This can reduce the contamination 180 of the light-
emitting region and the vapor deposition region and sup-
press a decrease in luminance due to contamination.
[0288] The vapor deposition unit 110 may be conveyed
under the substrate 100 by the conveying mechanism (for-
ward) and then conveyed again in the direction opposite to
the conveying direction 171 (in a conveying direction 172)
(backward) under the substrate 100 by the conveying
mechanism without turning the vapor deposition unit 110
around. In this case, as described in the first and second
embodiments, the getter member 104 is preferably disposed
in two places around each light-emitting region and vapor
deposition region or in the entire area around each light-
emitting region and vapor deposition region.

Fifth Embodiment

[0289] In the present embodiment, the distinct features of
the present embodiment are mainly described, and the
contents overlapping those of the first embodiment are
omitted. Components having the same or similar functions
in the present embodiment and the first embodiment are
denoted by the same reference numerals and are not
described in the present embodiment. The present embodi-
ment is substantially the same as the first embodiment
except for the points described below.

[0290] FIG. 23 is a schematic plan view of a getter
substrate for use in a vapor deposition step in a method for
manufacturing an organic EL display apparatus according to
a fifth embodiment and for use in an apparatus for manu-
facturing an organic EL display apparatus according to the
fifth embodiment.

[0291] In the first embodiment, no getter member may be
formed on the organic EL display substrate, for example,
due to a large vapor deposition region. Thus, in the present
embodiment, instead of a getter member on an organic EL
display substrate, a getter substrate 150, which is a substrate
exclusively used to adsorb contamination, is prepared and
used, as illustrated in FIG. 23.

[0292] The getter substrate 150 includes a transparent
insulating substrate 151, such as a glass substrate, as a
supporting substrate and includes a getter member 152
substantially throughout the insulating substrate 151. The
details such as functions and material of the getter member
152 are the same as the details of the getter member 104
described in the first embodiment.

[0293] FIG. 24 is a schematic view illustrating a light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the fifth
embodiment and illustrating the apparatus for manufactur-
ing an organic EL display apparatus according to the fifth
embodiment and is a cross-sectional view of a getter sub-
strate and the apparatus for manufacturing an organic EL
display apparatus according to the fifth embodiment. FIG.
25 is a schematic view illustrating the light-emitting layer
deposition step in the method for manufacturing an organic
EL display apparatus according to the fifth embodiment and
illustrating the apparatus for manufacturing an organic EL
display apparatus according to the fifth embodiment and is
a cross-sectional view of an organic EL display substrate
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according to the fifth embodiment and the apparatus for
manufacturing an organic EL display apparatus according to
the fifth embodiment.

[0294] In the present embodiment, in a vapor deposition
step, for example, in the light-emitting layer deposition step
S3, as illustrated in FIG. 24, the getter substrate 150 is
placed in a vapor deposition chamber 111 of a scanning
deposition apparatus 51 before vapor deposition is per-
formed on an organic EL display substrate 500 including no
getter member. After that, as illustrated in FIG. 25, vapor
deposition is performed on the substrate 500 in the vapor
deposition chamber 111. Thus, before vapor deposition on
the substrate 500, the getter member 152 of the getter
substrate 150 can adsorb contamination in the vapor depo-
sition chamber 111. After that, the substrate 500 can be
conveyed in the region in which the getter member 152 of
the getter substrate 150 has adsorbed contamination. This
can reduce contamination of a light-emitting region (not
shown) of the substrate 500 and can consequently suppress
a decrease in luminance due to contamination. The substrate
500 is substantially the same as the substrate 100 except that
the substrate 500 includes no getter member.

[0295] The method for manufacturing an organic EL dis-
play apparatus according to the present embodiment
includes a step of preparing the getter substrate 150 includ-
ing the getter member 152 that can adsorb contamination,
and a vapor deposition step of performing vapor deposition
on the organic EL display substrate 500 in the vapor depo-
sition chamber 111 after the getter substrate 150 is placed in
the vapor deposition chamber 111. This can suppress a
decrease in luminance due to contamination, as described
above.

[0296] The scanning deposition apparatus 51 according to
the present embodiment is an apparatus for manufacturing
an organic EL display apparatus that includes the vapor
deposition chamber 111. The scanning deposition apparatus
51 according to the present embodiment performs vapor
deposition on the organic EL display substrate 500 in the
vapor deposition chamber 111 after the getter substrate 150
including the getter member 152 that can adsorb contami-
nation is placed in the vapor deposition chamber 111. This
can suppress a decrease in luminance due to contamination,
as described above.

[0297] FIG. 26 is a schematic view illustrating the light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the fifth
embodiment and illustrating the apparatus for manufactur-
ing an organic EL display apparatus according to the fifth
embodiment and is a cross-sectional view of a getter sub-
strate, the organic EL display substrate according to the fifth
embodiment, and the apparatus for manufacturing an
organic EL display apparatus according to the fifth embodi-
ment.

[0298] In the present embodiment, after the getter sub-
strate 150 in the vapor deposition chamber 111 is conveyed
from the vapor deposition chamber 111, as illustrated in FIG.
24, the organic EL display substrate 500 may be conveyed
into the vapor deposition chamber 111 and subjected to
vapor deposition, as illustrated in FIG. 25. Alternatively, as
illustrated in FIG. 26, the getter substrate 150 may be
followed by the organic EL display substrate 500 in the
vapor deposition chamber 111. The former mode is suitable
in the case where the substrate 500 is conveyed into and
from the vapor deposition chamber 111 through the same
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part (exit and entrance). The latter mode is suitable in the
case where the entrance and exit are different, and a plurality
of the substrates 500 are successively conveyed into the
same vapor deposition chamber 111 through the entrance
and are subjected to vapor deposition treatment while con-
veyed in a single direction. In the former mode, the organic
EL display substrate 500 is preferably conveyed into the
vapor deposition chamber 111 and subjected to vapor depo-
sition as immediately as possible after the getter substrate
150 is conveyed from the vapor deposition chamber 111. In
the latter mode, the organic EL display substrate 500 is
preferably conveyed as closely as possible behind the getter
substrate 150, and more preferably these substrates 150 and
500 are simultaneously conveyed such that the substrate 500
is just behind the getter substrate 150. In both modes, it is not
necessary to perform vapor deposition on the getter substrate
150.

[0299] The size of the getter substrate 150 is not particu-
larly limited and may be appropriately determined. Prefer-
ably the getter substrate 150 has almost the same size as the
organic EL display substrate 500 in terms of effective
adsorption of contamination and handleability of the getter
substrate 150 and the organic EL display substrate 500.

[0300] The getter member 152 may be placed at any
location on the getter substrate 150. In terms of effective
adsorption of contamination, as illustrated in FIG. 23, the
getter member 152 is preferably disposed across substan-
tially the full width of the getter substrate 150 and is more
preferably disposed substantially throughout the getter sub-
strate 150.

[0301] The planar shape of the region in which the getter
member 152 is disposed is not particularly limited and may
be appropriately determined; for example, the planar shape
is rectangular, as illustrated in the FIG. 23. As illustrated in
FIG. 23, the getter member 152 may have a continuous
pattern, that is, a pattern composed of one portion, or a
discontinuous pattern, that is, a pattern composed of separate
portions. In the latter case, the planar shape of each portion
of the getter member 152 is not particularly limited and may
be appropriately determined.

[0302] The getter member 152 may have a flat surface but
preferably has a rough surface as described in the second
embodiment. This can increase the surface area of the getter
member 152 and increase adsorption capacity for contami-
nation, thus more effectively suppressing a decrease in
luminance due to contamination.

[0303] FIG. 27 is a schematic plan view of a getter
substrate for use in the vapor deposition step in the method
for manufacturing an organic EL display apparatus accord-
ing to the fifth embodiment and for use in the apparatus for
manufacturing an organic EL display apparatus according to
the fifth embodiment.

[0304] As illustrated in FIG. 27 and as described in the
second embodiment, the getter substrate 150 may include a
getter member 152 having a micropattern 154, and the getter
member 152 may have many fine portions. This can increase
the surface area of the getter member 152 and can therefore
more effectively suppress a decrease in luminance due to
contamination.

[0305] FIG. 28 is a schematic plan view of a getter
substrate for use in the vapor deposition step in the method
for manufacturing an organic EL display apparatus accord-

Aug. 3, 2017

ing to the fifth embodiment and for use in the apparatus for
manufacturing an organic EL display apparatus according to
the fifth embodiment.

[0306] As illustrated in FIG. 28, the getter member 152
may include a film having a flat surface (flat film) 153 and
a micropattern 154 formed on the flat film 153. This can also
increase the surface area of the getter member 152 and can
therefore more effectively suppress a decrease in luminance
due to contamination.

Sixth Embodiment

[0307] In the present embodiment, the distinct features of
the present embodiment are mainly described, and the
contents overlapping those of the first embodiment are
omitted. Components having the same or similar functions
in the present embodiment and the first embodiment are
denoted by the same reference numerals and are not
described in the present embodiment. The present embodi-
ment is substantially the same as the first embodiment
except for the points described below.

[0308] In the present embodiment, the vapor deposition
steps S2 to S6 are performed with an in-line deposition
apparatus.

[0309] FIG. 29 is a schematic view illustrating a vapor
deposition step in a method for manufacturing an organic EL
display apparatus according to a sixth embodiment and
illustrating an apparatus for manufacturing an organic EL
display apparatus according to the sixth embodiment and is
a cross-sectional view of an organic EL display substrate
according to the sixth embodiment and the apparatus for
manufacturing an organic EL display apparatus according to
the sixth embodiment. FIG. 30 is a schematic plan view of
the organic EL display substrate according to the sixth
embodiment. FIG. 31 is a schematic plan view of a mask for
use in the vapor deposition step in the method for manu-
facturing an organic EL display apparatus according to the
sixth embodiment and provided in the apparatus for manu-
facturing an organic EL display apparatus according to the
sixth embodiment.

[0310] As illustrated in FIG. 29, an apparatus 56 for
manufacturing an organic EL display apparatus according to
the present embodiment is a vacuum deposition apparatus,
particularly an in-line deposition apparatus, and includes a
vapor deposition chamber (vacuum chamber) 111, a vacuum
pump (not shown), a substrate holder (not shown), a con-
veying mechanism (not shown), a plurality of evaporation
sources 121, a mask 230, and a frame (not shown). The
apparatus 56 for manufacturing an organic EL display
apparatus according to the present embodiment is hereinaf-
ter also referred to as an in-line deposition apparatus 56.
[0311] As illustrated in FIG. 30 and as described in the
first embodiment, an organic EL display substrate 100
according to the present embodiment includes a light-emit-
ting region 102, a vapor deposition region 103, and a getter
member 104,

[0312] As illustrated in FIG. 31, the mask 230 has almost
the same size as the substrate 100 and has openings 231 and
232.

[0313] The frame is a frame-shaped reinforcing member
and is welded to the mask 230.

[0314] The substrate holder holds the substrate 100, the
mask 230, and the frame together such that a vapor depo-
sition surface 101 of the substrate 100 faces the mask 230.



US 2017/0222185 Al

The substrate 100 is held by the substrate holder while being
in close contact with the mask 230 or frame.

[0315] The opening 231 is formed such that the light-
emitting region 102 of the substrate 100 is entirely exposed
while the mask 230 is held by the substrate holder. This
enables vapor deposition on the entire surface of the light-
emitting region 102. The dimensions of the opening 231 are
substantially the same as the dimensions of the vapor
deposition region 103. The opening 232 of the mask 230
corresponds to the getter member 104. The opening 232 is
formed such that at least part of (preferably, the whole of)
the getter member 104 is exposed while the mask 230 is held
by the substrate holder. The substrate 100 is held by the
substrate holder with the light-emitting region 102, the
vapor deposition region 103, and the getter member 104
being exposed through the openings 231 and 232 of the
mask 230.

[0316] The conveying mechanism can convey the sub-
strate 100 and the mask 230 held by the substrate holder at
a constant speed in the direction perpendicular to the direc-
tion normal to the substrate 100 (in a conveying direction
171).

[0317] The evaporation sources 121 are aligned in the
conveying direction 171. The substrate 100 is continuously
conveyed above the evaporation sources 121. Consequently,
vapor deposition treatment is continuously performed with
the evaporation sources 121, and a plurality of deposited
films are stacked on the substrate 100.

[0318] Vapor deposition treatment is continuously per-
formed with the getter member 104 being exposed through
the opening 232 of the mask 230. Thus, in the same manner
as in the first embodiment, the substrate 100 can be con-
veyed and subjected to vacuum deposition treatment while
the getter member 104 adsorbs contamination, and contami-
nation of the light-emitting region 102 and the vapor depo-
sition region 103 can be reduced. This can suppress a
decrease in luminance due to contamination.

[0319] FIG. 32 is a schematic plan view of a getter
substrate for use in the vapor deposition step in the method
for manufacturing an organic EL display apparatus accord-
ing to the sixth embodiment and for use in the apparatus for
manufacturing an organic EL display apparatus according to
the sixth embodiment. FIG. 33 is a schematic plan view of
amask for use in the vapor deposition step in the method for
manufacturing an organic EL display apparatus according to
the sixth embodiment and provided in the apparatus for
manufacturing an organic EL display apparatus according to
the sixth embodiment.

[0320] In the present embodiment, the getter member 104
may not be formed on the organic EL display substrate 100,
for example, because the vapor deposition region 103 is
large. In such a case, instead of the getter member 104 on the
substrate 100, as illustrated in FIG. 32, a getter substrate
150, which is a substrate exclusively used to adsorb con-
tamination, may be prepared and used in the same manner
as in the fourth embodiment. Furthermore, as illustrated in
FIG. 33, a mask 330 for the getter substrate 150 may be
used.

[0321] The getter substrate 150 includes a transparent
insulating substrate 151, such as a glass substrate, as a
supporting substrate and includes a getter member 152
substantially throughout the insulating substrate 151.
[0322] The mask 330 has almost the same size as the getter
substrate 150 and has an opening 333. The opening 333
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corresponds to the getter member 152 and is formed such
that at least part of (preferably, the whole of) the getter
member 152 is exposed while the mask 330 is held by the
substrate holder. The mask 330 is held by the substrate
holder with the getter member 152 being exposed through
the opening 333 of the mask 330.

[0323] FIG. 34 is a schematic plan view of an organic EL
display substrate according to the sixth embodiment. FIG.
35 is a schematic plan view of a mask for use in the vapor
deposition step in the method for manufacturing an organic
EL display apparatus according to the sixth embodiment and
provided in the apparatus for manufacturing an organic EL
display apparatus according to the sixth embodiment.
[0324] As illustrated in FIG. 34 and as described in the
first embodiment, an organic EL display substrate 600
according to the present embodiment includes a light-emit-
ting region 102 and a vapor deposition region 103, but does
not necessarily include a getter member 104. In this case, the
substrate 600 is substantially the same as the substrate 100
except that the substrate 600 includes no getter member.
[0325] Asillustrated in F1G. 35, a mask 430 has almost the
same size as the substrate 600 and has an opening 431. The
opening 431 is formed such that the light-emitting region
102 of the substrate 600 is entirely exposed while the mask
430 is held by a substrate holder (not shown). This enables
vapor deposition on the entire surface of the light-emitting
region 102. The dimensions of the opening 431 are substan-
tially the same as the dimensions of the vapor deposition
region 103. The substrate 600 is held by the substrate holder
with the light-emitting region 102 and the vapor deposition
region 103 being exposed through the opening 431 of the
mask 430.

[0326] FIG. 36 is a schematic view illustrating a light-
emitting layer deposition step in the method for manufac-
turing an organic EL display apparatus according to the sixth
embodiment and illustrating the apparatus for manufactur-
ing an organic EL display apparatus according to the sixth
embodiment and is a cross-sectional view of a getter sub-
strate, the organic EL display substrate according to the sixth
embodiment, and the apparatus for manufacturing an
organic EL display apparatus according to the sixth embodi-
ment.

[0327] In the present embodiment, as illustrated in FIG.
36, after the getter substrate 150 is placed in the vapor
deposition chamber 111 of the in-line deposition apparatus
56 before vapor deposition is performed on the organic EL
display substrate 600 including no getter member, the
organic EL display substrate 600 may be immediately sub-
jected to vapor deposition. Thus, before vapor deposition on
the substrate 600, the exposed getter member 152 of the
getter substrate 150 can adsorb contamination in the vapor
deposition chamber 111. This can suppress a decrease in
luminance due to contamination, in the same manner as in
the fourth embodiment.

[0328] From the perspective as described in the fifth
embodiment, as illustrated in FIG. 36, the organic EL
display substrate 600 may be conveyed behind the getter
substrate 150 in the vapor deposition chamber 111, or after
the getter substrate 150 in the vapor deposition chamber 111
is conveyed from the vapor deposition chamber 111, the
organic EL display substrate 600 may be conveyed into the
vapor deposition chamber 111 and may be subjected to
vapor deposition. In the former mode, the organic EL
display substrate 600 is preferably conveyed as closely as
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possible behind the getter substrate 150, and more prefer-
ably these substrates 150 and 600 are simultaneously con-
veyed such that the substrate 600 is just behind the getter
substrate 150. In the latter mode, the organic EL display
substrate 600 is preferably conveyed into the vapor deposi-
tion chamber 111 and subjected to vapor deposition as
immediately as possible after the getter substrate 150 is
conveyed from the vapor deposition chamber 111. In both
modes, it is not necessary to perform vapor deposition on the
getter substrate 150.

[0329] In the present embodiment, the in-line deposition
apparatus 56 may be substituted by a rotary deposition
apparatus. More specifically, the apparatus for manufactur-
ing an organic EL display apparatus according to the present
embodiment may be a rotary deposition apparatus and may
include a point evaporation source (point source), and vapor
deposition may be performed while a mask is in close
contact with an organic EL display substrate and while the
organic EL display substrate and mask are rotated. In
general, there are fewer driving parts of rotary deposition
apparatuses than driving parts of scanning deposition appa-
ratuses and in-line deposition apparatuses. Thus, contami-
nation in a film formation chamber can be less in the case
where the apparatus for manufacturing an organic EL dis-
play apparatus according to the present embodiment is a
rotary deposition apparatus than in the case where the
apparatus for manufacturing an organic EL display appara-
tus according to the present embodiment is the scanning
deposition apparatus 51 or 54 or the in-line deposition
apparatus 56. However, contamination of a light-emitting
region of an organic EL display substrate can be reduced by
conveying an organic EL display substrate into a vapor
deposition chamber and performing vapor deposition after
the getter substrate 150 is placed in a film formation cham-
ber of a rotary deposition apparatus and is conveyed from
the film formation chamber.

[0330] Although the characteristic vapor deposition step
in the present embodiment, that is, the vapor deposition step
in which the substrate 100 including the getter member 104
or the getter substrate 150 including the getter member 152
is used may be applied to any of the vapor deposition steps
S2 to S6, the characteristic vapor deposition step is particu-
larly suitable for a step of performing vapor deposition on
the entire surface of the light-emitting region 102, for
example, the hole-injection layer and hole-transport layer
deposition step S2, the electron-transport layer deposition
step S4, the electron-injection layer deposition step S5, and
the second electrode deposition step S6. Likewise, although
the apparatus for manufacturing an organic EL display
apparatus according to the present embodiment (the in-line
deposition apparatus 56 or a rotary deposition apparatus)
may be used any of the vapor deposition steps S2 to S6, the
apparatus for manufacturing an organic EL display appara-
tus according to the present embodiment is particularly
suitable for a step of performing vapor deposition on the
entire surface of the light-emitting region 102, for example,
the hole-injection layer and hole-transport layer deposition
step S2, the electron-transport layer deposition step S4, the
electron-injection layer deposition step S5, and the second
electrode deposition step S6.

Seventh Embodiment

[0331] In the present embodiment, the distinct features of
the present embodiment are mainly described, and the
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contents overlapping those of the first embodiment are
omitted. Components having the same or similar functions
in the present embodiment and the first embodiment are
denoted by the same reference numerals and are not
described in the present embodiment. The present embodi-
ment is substantially the same as the first embodiment
except for the points described below.

[0332] FIG. 37 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL, display apparatus according to a seventh
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the seventh
embodiment and is a cross-sectional view of an organic EL
display substrate and the apparatus for manufacturing an
organic EL display apparatus according to the seventh
embodiment. FIG. 38 is a schematic view illustrating the
light-emitting layer deposition step in the method for manu-
facturing an organic EL display apparatus according to the
seventh embodiment and illustrating the apparatus for manu-
facturing an organic EL display apparatus according to the
seventh embodiment and is a plan view of the organic EL
display substrate and the apparatus for manufacturing an
organic EL display apparatus according to the seventh
embodiment.

[0333] In the first embodiment, no getter member may be
formed on the organic EL display substrate, for example,
due to a large vapor deposition region. Thus, in the present
embodiment, as illustrated in FIGS. 37 and 38, instead of a
getter member on an organic EL display substrate 700, a
getter member 704 is disposed on a relative moving portion
712. FIG. 38 is viewed from an evaporation source side (a
lower position). The substrate 700 is substantially the same
as the substrate 100 except that the substrate 700 includes no
getter member.

[0334] As illustrated in FIG. 37, an apparatus 57 for
manufacturing an organic EL display apparatus according to
the present embodiment (scanning deposition apparatus)
includes an electrostatic chuck 713 as the relative moving
portion 712, an anti-adhesion plate 714, and a transfer tray
(not shown) in a vapor deposition chamber 111. The elec-
trostatic chuck 713 is disposed on the transfer tray.

[0335] The relative moving portion 712 is disposed in at
least part (part or the whole) of the area around the substrate
700 so as not to cover a vapor deposition region 103 of the
substrate 700. The relative moving portion 712 is coupled to
a conveying mechanism, is placed in the vapor deposition
chamber 111, and can be conveyed by the conveying mecha-
nism.

[0336] The anti-adhesion plate 714 is a plate-like member
having a central opening, is disposed in the entire area
around the substrate 700, and prevents depositing particles
from unnecessarily adhering to a portion in the vapor
deposition chamber 111. The anti-adhesion plate 714 is
coupled to the transfer tray. The anti-adhesion plate 714 may
be disposed in part of the area around the substrate 700.
[0337] The conveying mechanism is coupled to the trans-
fer tray and can convey the transfer tray, the electrostatic
chuck 713 and the anti-adhesion plate 714 disposed on the
transfer tray, and the substrate 700 held (adsorbed) by the
electrostatic chuck 713 in an integrated manner at a constant
speed. A vapor deposition unit 110 is fixed to the vapor
deposition chamber 111 and is stationary. Thus, the convey-
ing mechanism can simultaneously move the substrate 700
and the relative moving portion 712 (the electrostatic chuck
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713, the anti-adhesion plate 714, and the transfer tray) in a
predetermined direction relative to the vapor deposition unit
110. While the conveying mechanism conveys the substrate
700 and the relative moving portion 712 (during vapor
deposition), the relative position of the relative moving
portion 712 with respect to the substrate 700 is unchanged.
[0338] In the light-emitting layer deposition step S3, the
scanning deposition apparatus 57 may convey the substrate
700 over the evaporation source 121 by the conveying
mechanism only in the direction perpendicular to the direc-
tion normal to the substrate 700 (in a conveying direction
171), or may convey the substrate 700 over the evaporation
source 121 in the conveying direction 171 (forward) by the
conveying mechanism and then convey the substrate 700
over the evaporation source 121 again in the direction
opposite to the conveying direction 171 (in a conveying
direction 172) (backward) by the conveying mechanism
without turning the substrate 700 around. In the latter case,
vapor deposition treatment can be performed while the
substrate 700 moves forward and backward over the evapo-
ration source 121. Furthermore, the substrate 700 can be
conveyed into and from the vapor deposition chamber 111
through the same part (exit and entrance).

[0339] As illustrated in FIGS. 37 and 38, the getter mem-
ber 704 is disposed on substantially the entire lower surface
(a surface facing the evaporation source 121) of the anti-
adhesion plate 714. The details such as functions and
material of the getter member 704 are the same as the details
of the getter member 104 described in the first embodiment.
[0340] As illustrated in FIG. 38, the getter member 704
may have a continuous pattern, that is, a pattern composed
of one portion, or a discontinuous pattern, that is, a pattern
composed of separate portions. In the latter case, each
portion of the getter member 704 may have any planar shape
and may be appropriately determined.

[0341] FIG. 39 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to Comparative
Embodiment 2 and is a cross-sectional view of an organic
EL display substrate and a scanning deposition apparatus.
[0342] Comparative Embodiment 2 is substantially the
same as the seventh embodiment except that the anti-
adhesion plate includes no getter member. As illustrated in
FIG. 39, in Comparative Embodiment 2, the substrate 700 is
conveyed through contamination 180 in the vapor deposi-
tion chamber 111. Thus, the entire surface of the substrate
700 is contaminated, resulting in low luminance.

[0343] By contrast, in the present embodiment, as illus-
trated in FIGS. 37 and 38, the getter member 704 on the
anti-adhesion plate 714 is disposed in the entire area around
each of the light-emitting region 102 and the substrate 700.
Thus, the getter member 704 is disposed in at least part of
the area around the light-emitting region 102.

[0344] Since the getter member 704 is disposed on the
anti-adhesion plate 714, that is, on the relative moving
portion 712, the substrate 700, together with the getter
member 704, can be introduced into the vapor deposition
chamber 111 of the scanning deposition apparatus 57.
Because the getter member 704 is disposed in at least part of
the area around the light-emitting region 102, the substrate
700 can be conveyed such that the getter member 704 faces
the vapor deposition unit 110 including the evaporation
source 121 before the light-emitting region 102 faces the
vapor deposition unit 110. Thus, in the present embodiment,
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while the substrate 700 is conveyed, the getter member 704
can precede the light-emitting region 102. The getter mem-
ber 704 can adsorb contamination while moving through the
contamination region, and thereafter the substrate 700
including the light-emitting region 102 and the vapor depo-
sition region 103 can move through the region in which the
getter member 704 has adsorbed contamination. In the same
manner as in the first embodiment, this can reduce contami-
nation of the light-emitting region 102 and the vapor depo-
sition region 103 and consequently suppress a decrease in
luminance due to contamination.

[0345] Although the area of the getter member 104 in the
first embodiment is limited on the organic EL display
substrate 100, the getter member 704 in the present embodi-
ment is not disposed on the organic EL display substrate 700
but is disposed on the relative moving portion 712. Thus, the
area of the getter member 704 can be larger than the area of
the getter member 104, Thus, the area of the region that can
adsorb contamination can be larger in the present embodi-
ment than in the first embodiment. Contamination can
therefore be more efficiently adsorbed in the present
embodiment.

[0346] The getter member 704 is not disposed on the
substrate 700 but is disposed on the relative moving portion
712. Thus, contamination of the getter member 704 does no
adversely affect the characteristics of the organic EL device
20.

[0347] Because the getter member 704 is disposed in the
vapor deposition chamber 111, unlike the case where the
technical idea described in Patent Literature 1 is applied to
the vacuum deposition method as described above, no large
exhaust system is required.

[0348] The getter member 704 is disposed on the relative
moving portion 712 in at least part of the area around the
substrate 700 and, together with the substrate 700, is dis-
posed in the vapor deposition chamber 111. Thus, unlike the
case where the technical idea described in Patent Literature
1 is applied to the vacuum deposition method as described
above, contamination in the vapor deposition chamber 111
can be effectively prevented from adhering to the light-
emitting region 102 and the vapor deposition region 103.
[0349] The getter member 704 disposed in the entire area
around the light-emitting region 102 can reduce contamina-
tion of the substrate 700 while the substrate 700 moves
forward and backward in the conveying directions 171 and
172. The getter member 704 can also reduce contamination
in the direction perpendicular to the conveying directions
171 and 172 and can more effectively reduce contamination
of the light-emitting region 102 and the vapor deposition
region 103. From the same perspective, the getter member
704 is preferably disposed in the entire area around the vapor
deposition region 103 and is preferably disposed in the
entire area around the substrate 700.

[0350] As described above, the method for manufacturing
an organic EL display apparatus according to the present
embodiment includes a vapor deposition step of depositing
a material released from the evaporation source 121 onto the
organic EL display substrate 700 including the light-emit-
ting region 102 containing a plurality of pixels while con-
veying either the organic EL display substrate 700 and the
relative moving portion 712 in the vapor deposition chamber
111 or the evaporation source 121 that vaporizes and
releases the material or both to move the substrate 700 and
the relative moving portion 712 relative to the evaporation
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source 121, wherein in the vapor deposition step, either the
substrate 700 and the relative moving portion 712 or the
evaporation source 121 or both are conveyed such that the
getter member 704 that is disposed in at least part of the area
around the light-emitting region 102 and can adsorb con-
tamination faces the evaporation source 121 before the
light-emitting region 102 faces the evaporation source 121,
and the getter member 704 is disposed on the relative
moving portion 712. As described above, this can efficiently
suppress a decrease in luminance due to contamination and
prevent contamination of the getter member 704 from
adversely affecting the characteristics of the organic EL
device 20.

[0351] The scanning deposition apparatus 57 according to
the present embodiment is an apparatus for manufacturing
the organic EL display substrate 700. The substrate 700
includes the light-emitting region 102 containing a plurality
of pixels. The scanning deposition apparatus 57 according to
the present embodiment includes the vapor deposition cham-
ber 111, the evaporation source 121 that vaporizes and
releases a material, the relative moving portion 712 in the
vapor deposition chamber 111, and the getter member 704
that is disposed in at least part of the area around the
light-emitting region 102 and can adsorb contamination. The
material released from the evaporation source 121 is depos-
ited onto the substrate 700 while either the substrate 700 and
the relative moving portion 712 or the evaporation source
121 or both are conveyed to move the substrate 700 and the
relative moving portion 712 relative to the evaporation
source 121. Either the substrate 700 and the relative moving
portion 712 or the evaporation source 121 or both are
conveyed such that the getter member 704 faces the evapo-
ration source 121 before the light-emitting region 102 faces
the evaporation source 121, and the getter member 704 is
disposed on the relative moving portion 712. As described
above, this can efliciently suppress a decrease in luminance
due to contamination and prevent contamination of the
getter member 704 from adversely affecting the character-
istics of the organic EL device 20.

[0352] A modified example of the seventh embodiment
will be described below.

[0353] FIG. 40 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the seventh embodiment and illustrating an
apparatus for manufacturing an organic EL display appara-
tus according to the modified example of the seventh
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the modified example of the
seventh embodiment.

[0354] When the substrate 700 and the relative moving
portion 712 are conveyed only in the conveying direction
171, as illustrated in FIG. 40, the getter member 704 may be
disposed along one side of each of the light-emitting region
102, the vapor deposition region 103, and the substrate 700.
In this case, the getter member 704 is placed such that the
getter member 704 faces the evaporation source 121 before
the light-emitting region 102 faces the evaporation source
121, that is, such that the getter member 704 is located in the
traveling direction (in front) of the light-emitting region 102,
the vapor deposition region 103, and the substrate 700. FIG.
40 is viewed from an evaporation source side (a lower
position).
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[0355] The getter member 704 may be placed on any part
of the relative moving portion 712 in at least part of the area
around the light-emitting region 102. The getter member 704
is preferably disposed across the full width of the light-
emitting region 102, more preferably across the full width of
the vapor deposition region 103, still more preferably across
the full width of the substrate 700. Thus, contamination can
be effectively reduced throughout the light-emitting region
102 or the vapor deposition region 103. From the same
perspective, the width of the region of the getter member
704 may be greater than the width of the light-emitting
region 102, the vapor deposition region 103, or the substrate
700 in the direction perpendicular to the conveying direction
171. In the case where the light-emitting region 102 is
rectangular and has a pair of long sides and a pair of short
sides, the getter member 704 may be disposed along at least
the full length of a long side of the light-emitting region 102
or the full length of a short side of the light-emitting region
102. In the case where the vapor deposition region 103 is
rectangular and has a pair of long sides and a pair of short
sides, the getter member 704 may be disposed along at least
the full length of a long side of the vapor deposition region
103 or the full length of a short side of the vapor deposition
region 103. In the case where the substrate 700 is rectangular
and has a pair of long sides and a pair of short sides, the
getter member 704 may be disposed along at least the full
length of a long side of the substrate 700 or the full length
of a short side of the substrate 700. The full length of a long
side is from one end to the other end of the long side.

[0356] Inthe present modified example, the getter member
704 may have any planar shape and, as illustrated in FIG. 40,
may be linear, for example, in a linear band shape. As
illustrated in FIG. 40, the getter member 704 may have a
continuous pattern, that is, a pattern composed of one
portion, or a discontinuous pattern, that is, a pattern com-
posed of separate portions. In the latter case, each portion of
the getter member 704 may have any planar shape and may
be appropriately determined.

[0357] FIG. 41 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the seventh embodiment and illustrating an
apparatus for manufacturing an organic EL display appara-
tus according to the modified example of the seventh
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the modified example of the
seventh embodiment.

[0358] When the substrate 700 and the relative moving
portion 712 move forward and backward in the conveying
directions 171 and 172, and the getter member 704 is
disposed only in one place around the light-emitting region
102 as illustrated in FIG. 40, the light-emitting region 102
may be contaminated while moving backward. Thus, in the
present modified example, as illustrated in FIG. 41, the
getter member 704 is disposed on both sides of each of the
light-emitting region 102, the vapor deposition region 103,
and the substrate 700. The light-emitting region 102, the
vapor deposition region 103, and the substrate 700 are
disposed between the two getter members 103. The getter
members 704 are disposed along two opposite sides (for
example, a pair of long sides) of the light-emitting region
102, two opposite sides (for example, a pair of long sides)
of the vapor deposition region 103, and two opposite sides
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(for example, a pair of long sides) of the substrate 700. FIG.
41 is viewed from an evaporation source side (a lower
position).

[0359] Thus, the getter members 704 disposed in two
opposite parts of the area around the light-emitting region
102 with the light-emitting region 102 interposed therebe-
tween can adsorb contamination while the substrate 700 is
conveyed not only forward but also backward. Thus, in the
mode of vacuum deposition with the substrate 700 moving
forward and backward over the evaporation source 121
and/or in the mode of the substrate 700 being conveyed into
and from the vapor deposition chamber 111 through the
same part, contamination of the light-emitting region 102
and the vapor deposition region 103 can be reduced. From
the same perspective, the getter member 704 is preferably
disposed on two opposite portions around the vapor depo-
sition region 103 with the vapor deposition region 103
interposed therebetween and is preferably disposed on two
opposite portions around the substrate 700 with the substrate
700 interposed therebetween.

[0360] As illustrated in FIG. 41, each of the getter mem-
bers 704 is preferably disposed across the full width of the
light-emitting region 102, more preferably across the full
width of the vapor deposition region 103, still more prefer-
ably across the full width of the substrate 700. Thus,
contamination can be effectively reduced throughout the
light-emitting region 102 or the vapor deposition region 103.
From the same perspective, the width of each region of the
getter members 704 may be greater than the width of the
light-emitting region 102, the vapor deposition region 103,
or the substrate 700 in the direction perpendicular to the
conveying direction 171 or 172. In the case where the
light-emitting region 102 is rectangular and has a pair of
long sides and a pair of short sides, each of the getter
members 704 may be disposed along at least the full length
of its adjacent long side of the pair of long sides of the
light-emitting region 102 or the full length of its adjacent
short side of the pair of short sides of the light-emitting
region 102. In the case where the vapor deposition region
103 is rectangular and has a pair of long sides and a pair of
short sides, each of the getter members 704 may be disposed
along at least the full length of its adjacent long side of the
pair of long sides of the vapor deposition region 103 or the
full length of'its adjacent short side of the pair of short sides
of the vapor deposition region 103. In the case where the
substrate 700 is rectangular and has a pair of long sides and
a pair of short sides, each of the getter members 704 may be
disposed along at least the full length of its adjacent long
side of the pair of long sides of the substrate 700 or the full
length of its adjacent short side of the pair of short sides of
the substrate 700.

[0361] As illustrated in FIGS. 40 and 41, the getter mem-
ber 704 may be disposed in part of the area around each of
the light-emitting region 102, the vapor deposition region
103, and the substrate 700 or may be disposed on a lower
surface of the anti-adhesion plate 714.

[0362] FIG. 42 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EL display apparatus according to a modified
example of the seventh embodiment and illustrating an
apparatus for manufacturing an organic EL display appara-
tus according to the modified example of the seventh
embodiment and is a plan view of an organic EL display
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substrate and the apparatus for manufacturing an organic EL
display apparatus according to the modified example of the
seventh embodiment.

[0363] When the getter member 704 is disposed on part of
a lower surface of the anti-adhesion plate 714, as illustrated
in FIG. 42, the getter member 704 may be a frame surround-
ing the light-emitting region 102, the vapor deposition
region 103, and the substrate 700. FIG. 42 is viewed from an
evaporation source side (a lower position).

[0364] The getter member 704 disposed in the entire area
around the light-emitting region 102 can have the same
effects as the modified example. The getter member 704 can
also reduce contamination in the direction perpendicular to
the conveying directions 171 and 172. This can more
effectively reduce contamination of the light-emitting region
102 and the vapor deposition region 103 than the modified
example and consequently more effectively suppress a
decrease in luminance due to contamination.

[0365] The getter member 704 may include a portion
evenly covering the entire lower surface of the anti-adhesion
plate 714 and a portion having an appropriately designed
pattern. For example, the getter member 704 may include a
lower layer portion having a pattern as illustrated in FIG. 38
and an upper layer portion having a pattern as illustrated in
FIGS. 40 to 42 on the lower layer portion.

[0366] The getter member 704 may have a flat surface but
preferably has a rough surface as described in the second
embodiment. In the same manner as in the second embodi-
ment, a micropattern of the getter member 704 may be
formed on the anti-adhesion plate 714 (the relative moving
portion 712), and the getter member 704 may include many
fine portions. This can increase the surface area of the getter
member 704 and increase adsorption capacity for contami-
nation, thus more effectively suppressing a decrease in
luminance due to contamination.

Eighth Embodiment

[0367] The present embodiment is substantially the same
as the seventh embodiment except that the location of the
getter member is different. In the present embodiment, the
distinct features of the present embodiment are mainly
described, and the contents overlapping those of the seventh
embodiment are omitted. Components having the same or
similar functions in the present embodiment and the first and
seventh embodiments are denoted by the same reference
numerals and are not described in the present embodiment.
[0368] FIG. 43 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic ELL display apparatus according to an eighth
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the eighth
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the eighth embodiment.
[0369] As illustrated in FIG. 43, in the present embodi-
ment, the getter member 704 is not disposed on the anti-
adhesion plate 714 but on the electrostatic chuck 713. FIG.
43 is viewed from an evaporation source side (a lower
position).

[0370] The electrostatic chuck 713 is a member for hold-
ing the substrate 700, includes an electrode (not shown) and
an insulating film (not shown) for protecting the electrode,
and causes an imbalance in positive or negative charge on
the electrode. This induces opposite charges near a contact
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surface of the substrate 700, causes electrical attraction
between the electrostatic chuck 713 and the substrate 700,
and causes the substrate 700 to be adsorbed and fixed to the
electrostatic chuck 713.

[0371] When viewed from the top, the electrostatic chuck
713 is larger than the substrate 700, and the substrate 700 is
in contact with the center of the electrostatic chuck 713.
While the substrate 700 is held by the electrostatic chuck
713, the periphery of the electrostatic chuck 713 is not
entirely covered with the substrate 700 and extends out of
the substrate 700.

[0372] In the present embodiment, the getter member 704
is disposed on substantially the entire periphery of the
electrostatic chuck 713 and is formed in a frame surrounding
the light-emitting region 102, the vapor deposition region
103, and the substrate 700. Thus, the getter member 704 is
disposed in at least part of the area around the light-emitting
region 102.

[0373] Since the getter member 704 is disposed on the
electrostatic chuck 713, that is, on the relative moving
portion 712, the substrate 700, together with the getter
member 704, can be introduced into the vapor deposition
chamber 111. Because the getter member 704 is disposed in
at least part of the area around the light-emitting region 102,
the substrate 700 can be conveyed such that the getter
member 704 faces the vapor deposition unit 110 including
the evaporation source 121 before the light-emitting region
102 faces the vapor deposition unit 110. In the same manner
as in the seventh embodiment, this can reduce contamination
of the light-emitting region 102 and the vapor deposition
region 103 and consequently suppress a decrease in lumi-
nance due to contamination.

[0374] The getter member 704 can adsorb contamination
nearer to the substrate 700 in the present embodiment than
in the seventh embodiment and can more efficiently adsorb
contamination.

[0375] The insulating film of the electrostatic chuck 713 is
formed of a material such as polyimide and is likely to
adsorb contamination such as an atmospheric component.
The getter member 704 on the electrostatic chuck 713 can
effectively trap contamination from the insulating film of the
electrostatic chuck 713. Thus, when the electrostatic chuck
713 is used as a substrate holder, the present embodiment
can effectively prevent contamination of the light-emitting
region 102 and the vapor deposition region 103.

[0376] Although the getter member 704 in FIG. 43 is
disposed in the entire area around each of the light-emitting
region 102, the vapor deposition region 103, and the sub-
strate 700, the getter member 704 may be disposed in one or
two places around each of the light-emitting region 102, the
vapor deposition region 103, and the substrate 700, as
illustrated in FIG. 40 or 41.

[0377] The getter member 704 may include a portion
evenly covering the entire periphery of the electrostatic
chuck 713 and a portion having an appropriately designed
pattern. For example, the getter member 704 may include a
lower layer portion having a pattern as illustrated in FIG. 43
and an upper layer portion having an appropriately designed
pattern on the lower layer portion.

[0378] The getter member 704 may have a flat surface but
preferably has a rough surface as described in the second
embodiment. In the same manner as in the second embodi-
ment, a micropattern of the getter member 704 may be
formed on the electrostatic chuck 713 (the relative moving
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portion 712), and the getter member 704 may include many
fine portions. This can increase the surface area of the getter
member 704 and increase adsorption capacity for contami-
nation, thus more effectively suppressing a decrease in
luminance due to contamination.

Ninth Embodiment

[0379] The present embodiment is substantially the same
as the seventh embodiment except that the location of the
getter member is different. In the present embodiment, the
distinct features of the present embodiment are mainly
described, and the contents overlapping those of the seventh
embodiment are omitted. Components having the same or
similar functions in the present embodiment and the first and
seventh embodiments are denoted by the same reference
numerals and are not described in the present embodiment.
[0380] FIG. 44 is a schematic view illustrating a light-
emitting layer deposition step in a method for manufacturing
an organic EIL display apparatus according to a ninth
embodiment and illustrating an apparatus for manufacturing
an organic EL display apparatus according to the ninth
embodiment and is a plan view of an organic EL display
substrate and the apparatus for manufacturing an organic EL
display apparatus according to the ninth embodiment.
[0381] As illustrated in FIG. 44, in the present embodi-
ment, the getter member 704 is not disposed on the anti-
adhesion plate 714 but on a transfer tray 715. FIG. 44 is
viewed from an evaporation source side (a lower position).
[0382] The transfer tray 715 is a rectangular member when
viewed from the top and, as described above, couples the
electrostatic chuck 713 and the anti-adhesion plate 714 to a
conveying mechanism. Thus, the conveying mechanism can
move the transfer tray 715, the electrostatic chuck 713, and
the anti-adhesion plate 714, as well as the substrate 700 held
(adsorbed) by the electrostatic chuck 713, relative to the
vapor deposition unit 110.

[0383] In the present embodiment, when viewed from the
top, the electrostatic chuck 713 is smaller than the substrate
700 and is in contact with the center (a portion other than the
periphery) of the substrate 700. When viewed from the top,
the transfer tray 715 is larger than the substrate 700, and
there is a frame-like space between the anti-adhesion plate
714 and the substrate 700. Thus, while the substrate 700 is
held by the electrostatic chuck 713, the transfer tray 715 has
an exposed portion between the anti-adhesion plate 714 and
the substrate 700, when viewed from the top.

[0384] In the present embodiment, the getter member 704
is disposed on the exposed portion of the transfer tray 715
and is formed in a frame surrounding the light-emitting
region 102, the vapor deposition region 103, and the sub-
strate 700. Thus, the getter member 704 is disposed in at
least part of the area around the light-emitting region 102.
[0385] Since the getter member 704 is disposed on the
transfer tray 715, that is, on the relative moving portion 712,
the substrate 700, together with the getter member 704, can
be introduced into the vapor deposition chamber 111.
Because the getter member 704 is disposed in at least part of
the area around the light-emitting region 102, the substrate
700 can be conveyed such that the getter member 704 faces
the vapor deposition unit 110 including the evaporation
source 121 before the light-emitting region 102 faces the
vapor deposition unit 110. In the same manner as in the
seventh embodiment, this can reduce contamination of the
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light-emitting region 102 and the vapor deposition region
103 and consequently suppress a decrease in luminance due
to contamination.

[0386] The getter member 704 can adsorb contamination
nearer to the substrate 700 in the present embodiment than
in the seventh embodiment and can more efficiently adsorb
contamination.

[0387] Inthe seventh embodiment, when the anti-adhesion
plate 714 including the getter member 704 is installed in the
scanning deposition apparatus 57, the installation is per-
formed in the air, and the contamination adsorption effects
of the getter member 704 are considerably decreased. In the
seventh embodiment, when the getter member 704 is formed
on the anti-adhesion plate 714 in a vacuum, the getter
member 704 may not be formed on part of the anti-adhesion
plate 714 placed at a certain location, thus resulting in
insufficient effects of inhibiting contamination of the sub-
strate 700. By contrast, the transfer tray 715 is disposed in
the vapor deposition chamber 111, is always stored in a
vacuum, and is disposed near the substrate 700. Thus, while
the transfer tray 715 is conveyed above the evaporation
source 121, the getter member 704 can be uniformly formed
on the transfer tray 715 in a vacuum. Thus, in the present
embodiment, the getter member 704 can maintain its high
adsorption capacity for contamination and can adsorb con-
tamination, thereby effectively suppressing a decrease in
luminance due to contamination.

[0388] Furthermore, when the getter member 704 is dis-
posed on the transfer tray 715, and a plurality of the
substrates 700 are subjected to vapor deposition, the getter
member 704 can be formed on the transfer tray 715 each
time before each of the substrates 700 is placed, that is,
before each of the substrates 700 is fixed to the electrostatic
chuck 713. Thus, for vapor deposition on each of the
substrates 700, the getter member 704 can maintain its high
adsorption capacity for contamination and can effectively
suppress a decrease in luminance due to contamination of
the substrates 700.

[0389] Although the getter member 704 in FIG. 44 is
disposed in the entire area around each of the light-emitting
region 102, the vapor deposition region 103, and the sub-
strate 700, the getter member 704 may be disposed in one or
two places around each of the light-emitting region 102, the
vapor deposition region 103, and the substrate 700, as
illustrated in FIG. 40 or 41. Although the getter member 704
in FIG. 44 is disposed on part of the exposed portion of the
transfer tray 715, the getter member 704 may be disposed so
as to evenly cover the entire exposed portion of the transfer
tray 715.

[0390] The getter member 704 may include a portion
evenly covering the entire exposed portion of the transfer
tray 715 and a portion having an appropriately designed
pattern. For example, the getter member 704 may include a
lower layer portion having a pattern that evenly covers the
entire exposed portion of the transfer tray 715 and an upper
layer portion having an appropriately designed pattern on
the lower layer portion.

[0391] The getter member 704 may have a flat surface but
preferably has a rough surface as described in the second
embodiment. In the same manner as in the second embodi-
ment, a micropattern of the getter member 704 may be
formed on the transfer tray 715 (the relative moving portion
712), and the getter member 704 may include many fine
portions. This can increase the surface area of the getter
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member 704 and increase adsorption capacity for contami-
nation, thus more effectively suppressing a decrease in
luminance due to contamination.

[0392] The characteristic vapor deposition step in the
seventh to ninth embodiments, that is, the vapor deposition
step involving the use of the getter member 704 disposed on
the relative moving portion 712 may be applied to a vapor
deposition step other than the light-emitting layer deposition
step S3, for example, the electron-transport layer deposition
step S4. Likewise, the scanning deposition apparatuses
according to the seventh to ninth embodiments may be used
in a vapor deposition step other than the light-emitting layer
deposition step S3, for example, the electron-transport layer
deposition step S4. This can reduce contamination on the
substrate 700 also in a vapor deposition step for an organic
EL layer other than the light-emitting layer or a second
electrode and can therefore more effectively suppress a
decrease in luminance due to contamination. Furthermore,
an organic EL layer other than the light-emitting layer can be
formed in the sub-pixel of each color.

[0393] Other modified examples of the first to ninth
embodiments will be described below.

[0394] An organic EL display apparatus according to the
present embodiment may be a monochrome display appa-
ratus, and each pixel may include no sub-pixels. In this case,
in the light-emitting layer deposition step, only a light-
emitting layer of one color may be formed by vapor depo-
sition of a light-emitting material of one color alone.
[0395] In a vapor deposition step other than the light-
emitting layer deposition step, a thin film pattern may be
formed in the same manner as in the light-emitting layer
deposition step. For example, an electron-transport layer
may be formed for a sub-pixel of each color.

[0396] These embodiments may be combined if necessary
without departing from the gist of the present invention. A
modified example of one embodiment may be combined
with another embodiment.

REFERENCE SIGNS LIST

[0397] 1. organic EL display apparatus
[0398] 2: pixel

[0399] 2R, 2G, 2B: sub-pixel

[0400] 10: TFT substrate

[0401] 11: insulating substrate

[0402] 1la: main surface

[0403] 12: TFT

[0404] 13: interlayer film

[0405] 13a: contact hole

[0406] 14: electric wire

[0407] 15: edge cover

[0408] 15R, 15G, 15B: opening portion
[0409] 20: organic EL device

[0410] 21. first electrode

[0411] 22: hole-injection and hole-transport layer (or-

ganic EL layer)

[0412] 23R, 23G, 23B: light-emitting layer (organic EL
layer)

[0413] 24: electron-transport layer (organic EL layer)

[0414] 25: electron-injection layer (organic EL layer)

[0415] 26: second electrode

[0416] 30: adhesive layer

[0417] 40: sealing substrate

[0418] 51, 54, 57: apparatus for manufacturing organic
EL display apparatus (scanning deposition apparatus)
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[0419] 56: apparatus for manufacturing organic EL dis-
play apparatus (in-line deposition apparatus)

[0420] 100, 500, 600, 700: organic EL display substrate
[0421] 101: vapor deposition surface

[0422] 102: light-emitting region

[0423] 103: vapor deposition region

[0424] 104, 704: getter member

[0425] 105: micropattern

[0426] 106, 140, 142: lower layer flat portion

[0427] 107, 141, 143: upper layer portion

[0428] 108: raised portion

[0429] 109: recessed portion

[0430] 110: vapor deposition unit

[0431] 111: vapor deposition chamber (vacuum cham-
ber)

[0432] 121: evaporation source

[0433] 122: diffusion unit

[0434] 123: opening portion (ejection port)

[0435] 130, 230, 330, 430: mask

[0436] 131, 231, 232, 333, 431: opening

[0437] 144, 145: pattern

[0438] 150: getter substrate

[0439] 151: insulating substrate

[0440] 152: getter member

[0441] 153: flat film

[0442] 154: micropattern

[0443] 160: vapor deposition flow

[0444] 171, 172: conveying direction

[0445] 180: contamination

[0446] 712: relative moving portion

[0447] 713: electrostatic chuck

[0448] 714: anti-adhesion plate

[0449] 715: transfer tray

1-26. (canceled)

27. An organic electroluminescent display substrate com-
prising:

a light-emitting region containing a plurality of pixels;

and

a getter member to adsorb contamination, wherein the

getter member is disposed in at least part of an area
around the light-emitting region, and wherein

the getter member having a rough surface is formed of

material used in a TFT or material used in an organic
EL device.

28. The organic electroluminescent display substrate
according to claim 27, wherein the getter member contains
at least one material selected from the group consisting of
aluminum (Al), copper (Cu), molybdenum (Mo), titanium
(Th), silicon (Si), silicon nitride, organic resins, positive
electrode materials, hole-injection layer materials, hole-
transport layer materials, and light-emitting layer materials.

29. The organic electroluminescent display substrate
according to claim 27, wherein the getter member is dis-
posed across a full width of the light-emitting region.

30. The organic electroluminescent display substrate
according to claim 27, wherein the getter member is dis-
posed in at least two portions of the area around the
light-emitting region, the two portions facing each other
with the light-emitting region interposed therebetween.

31. The organic electroluminescent display substrate
according to claim 27, wherein the getter member is dis-
posed in the entire area around the light-emitting region.

32. The organic electroluminescent display substrate
according to claim 27, wherein
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the organic electroluminescent display substrate includes
a plurality of the light-emitting regions, and

the getter member is disposed in at least part of an area
around each of the light-emitting regions.

33. The organic electroluminescent display substrate
according to claim 27, wherein the organic electrolumines-
cent display substrate has a micropattern of the getter
member.

34. The organic electroluminescent display substrate
according to claim 27, wherein the getter member is elec-
trically insulated and is separated from the light-emitting
region.

35. An organic electroluminescent display apparatus com-
prising the organic electroluminescent display substrate
according to claim 27.

36. A method for manufacturing an organic electrolumi-
nescent display apparatus, comprising:

a vapor deposition step of depositing a material released
from an evaporation source onto the organic electrolu-
minescent display substrate according to claim 27
while conveying at least one of the organic electrolu-
minescent display substrate and the evaporation source
to move the organic electroluminescent display sub-
strate relative to the evaporation source, the evapora-
tion source being configured to vaporize and release the
material,

wherein in the vapor deposition step, the at least one of the
organic electroluminescent display substrate and the
evaporation source is conveyed such that the getter
member faces the evaporation source before the light-
emitting region faces the evaporation source.

37. An apparatus for manufacturing an organic electrolu-
minescent display apparatus comprising an evaporation
source, the evaporation source being configured to vaporize
and release a material,

wherein the manufacturing apparatus deposits the mate-
rial released from the evaporation source onto the
organic electroluminescent display substrate according
to claim 27 while conveying at least one of the organic
electroluminescent display substrate and the evapora-
tion source to move the organic electroluminescent
display substrate relative to the evaporation source, and
conveys the at least one of the organic electrolumines-
cent display substrate and the evaporation source such
that the getter member faces the evaporation source
before the light-emitting region faces the evaporation
source.

38. The organic electroluminescent display substrate
according to claim 27, wherein the getter member has a
lower layer flat portion having a flat surface, and an upper
layer portion disposed on the lower layer flat portion.

39. The organic electroluminescent display substrate
according to claim 38, wherein the lower layer flat portion
contains a gate line material, and the upper layer portion
contains a signal line material.

40. The organic electroluminescent display substrate
according to claim 38, wherein the lower layer flat portion
contains a signal line material, and the upper layer portion
contains silicon nitride

41. The organic electroluminescent display substrate
according to claim 38, wherein the lower layer flat portion
contains a signal line material, and the upper layer portion
contains an organic resin material.
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42. The organic electroluminescent display substrate
according to claim 27, wherein the getter member includes
a plurality of patterns.

43. The organic electroluminescent display substrate
according to claim 42, wherein the plurality of patterns has
different multilayer structures.

44. The organic electroluminescent display substrate
according to claim 27, wherein one of the getter member is
disposed in vapor deposition regions and another of the
getter member is disposed in panel formation regions.

45. The organic electroluminescent display substrate
according to claim 27, wherein a planar shape of the getter
member is a curved shape.

46. A method for manufacturing an organic electrolumi-
nescent display apparatus according to claim 36, wherein the
getter member is formed simultaneously with the formation
of the organic EL device or the TFT.

I I T T
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