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(57) A red organic light emitting element formed by
a simple process of a thermal transfer method and a dis-
play device including the same are provided. A donor
substrate 100 has a reflecting layer 120 in a planned
formation region 100R1 of a red transfer layer viewed
from a frontface side of abase 110, and has the reflecting
layer 120 in a non-transfer region 100NP viewed from
the rear face side of the base 110. A red transfer layer
200R is formed on the whole area on the front face side
of the base 110, laser light LB1 is irradiated from the front
face side of the base 110 to form the red transfer layer
200R only in the red transfer layer planned formation
region 100R1, and then a green transfer layer 200G is
formed on the whole area on the front face side of the
base 110. The donor substrate 100 and the substrate 11
are oppositely arranged, laser light LB2 is irradiated from
the rear face side of the base 110, and thereby the red
transfer layer 200R and other portions the non-transfer
region 100NP of the green transfer layer 200G are trans-
ferred at a time to the substrate 11.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a red organic
light emitting element formed by thermal transfer method
and a display device, a donor substrate and a transfer
method used for manufacturing the same, a method of
manufacturing a display device, and a system of manu-
facturing a display device.

BACKGROUND ART

[0002] As one of methods of manufacturing an organic
light emitting element, pattern fabrication method using
thermal transfer has been disclosed (for example, refer
to Patent Document 1 and Patent Document 2). In the
thermal transfer method of the related art, in general, it
is necessary to perform transfer three times that is the
same number as the number of light emitting colors to
formthree-color of red, green, and blue organic light emit-
ting elements. The same is applied to a case adopting a
common layer for part of organic layers (for example,
refer to Patent Document 3).

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 9-167684

Patent Document 2: Japanese Unexamined Patent
Application Publication No. 2002-216957

Patent Document 3: Japanese Unexamined Patent
Application Publication No. 2005-235742

DISCLOSURE OF THE INVENTION

[0003] However, inthe transfer method, itis necessary
to perform many complicated steps such as matching a
donor substrate with a substrate as a transfer target, sep-
aration, and laser irradiation. Accordingly, the device be-
comes complicated and expensive, and it is hard to re-
duce the takt time. Further, since each exclusive donor
substrate is necessary for each color, there has been an
issue that the running cost is high.

[0004] In view of the foregoing, it is an object of the
invention to provide a red organic light emitting element
that can be formed by a simple step using thermal transfer
method and a display device including the same, a donor
substrate and a transfer method used for manufacturing
the red organic light emitting element, a method of man-
ufacturing a display device, and a system of manufactur-
ing a display device.

[0005] A red organic light emitting element according
to the present invention includes a first electrode, a red
organic layer having a mixed layer containing a red light
emitting material and a green light emitting material, and
a second electrode sequentially over a substrate.
[0006] A display device according to the present in-
vention includes the foregoing red organic light emitting
element of the present invention.

10

15

20

25

30

35

40

45

50

55

[0007] Inthered organiclight emitting elementaccord-
ing to the present invention or the display device accord-
ing to the present invention, since the red organic layer
has the mixed layer containing the red light emitting ma-
terial and the green light emitting material, energy trans-
fer is generated in red having a lower energy level and
thus red light emission becomes dominant.

[0008] A first donor substrate according to the present
invention is used for selectively forming a transfer layer
in part of a front face side of a base, irradiating a radiant
ray from a rear face side of the base, and thereby trans-
ferring the transfer layer to other substrate. In the first
donor substrate, areflecting layeris providedina planned
formation region of the transfer layer, and an absorbing
layer is provided in a region other than the planned for-
mation region of the transfer layer viewed from the front
face side of the base.

[0009] A first transfer method according to the present
invention is used for transferring a transfer layer from a
donor substrate in which the transfer layer is selectively
formed in part of a base to other substrate. In the first
transfer method, as the donor substrate, a donor sub-
strate in which a reflecting layer is provided in a planned
formation region of the transfer layer and an absorbing
layer is provided in a region other than the planned for-
mation region of the transfer layer viewed from a front
face side of the base is used. The first transfer method
includes the steps of : forming the transfer layer on a
whole area on the front face side of the base; irradiating
a radiant ray from the front face side of the base and
thereby selectively removing the transfer layer in the re-
gion where the absorbing layer is formed viewed from
the front face side of the base; and oppositely arranging
the donor substrate and the other substrate, irradiating
aradiantray from arearface side of the base, and thereby
transferring the transfer layer on the reflecting layer to
the other substrate.

[0010] The first transfer method according to the
present invention uses the first donor substrate of the
present invention. After the transfer layer is formed on
the whole area on the front face side of the base, the
radiant ray is irradiated from the front face side of the
base and thereby the transfer layer in the region where
the absorbing layer is formed viewed from the front face
side of the base is selectively removed, and the transfer
layer is left only on the reflecting layer. After that, the
donor substrate and the other substrate are oppositely
arranged, the radiant ray is irradiated from the rear face
side of the base, and thereby the transfer layer on the
reflecting layer is transferred.

[0011] A second donor substrate according to the
present invention is used for forming a transfer layer on
a front face side of a base, irradiating a radiant ray from
arear face side of the base, and thereby selectively trans-
ferring part of the transfer layer to other substrate. In the
second donor substrate, a reflecting layer is provided in
a non-transfer region of the transfer layer not being trans-
ferred to the other substrate, and an absorbing layer is
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provided in a region other than the non-transfer region
viewed from the rear face side of the base.

[0012] A second transfer method according to the
present invention is used for selectively transferring part
of a transfer layer from a donor substrate in which the
transfer layer is formed over a base to other substrate.
In the second transfer method, as the donor substrate,
a donor substrate in which a reflecting layer is provided
in a non-transfer region of the transfer layer not being
transferred to the other substrate and an absorbing layer
is provided in a region other than the non-transfer region
viewed from a rear face side of the base is used. The
second transfer method includes the steps of forming the
transfer layer on a whole area on a front face side of the
base; and oppositely arranging the donor substrate and
the other substrate, irradiating a radiant ray from the rear
face side of the base, and thereby selectively transferring
other portions than the non-transfer region of the transfer
layer to the other substrate.

[0013] The second transfer method according to the
present invention uses the second donor substrate of the
present invention. After the transfer layer is formed on
the whole area on the front face side of the base, the
donor substrate and the other substrate are oppositely
arranged, the radiant ray is irradiated from the rear face
side of the base, and thereby the section other than the
non-transfer region of the transfer layer is selectively
transferred to the other substrate, and the non-transfer
region portion is not transferred and left over the base.
[0014] A method of manufacturing a display device ac-
cording to the present invention is a method of manufac-
turing a display device including, on a substrate, a red
organic light emitting element, a green organic light emit-
ting element, and a blue organic light emitting element.
In the method of manufacturing a display device, a donor
substrate that has a reflecting layer in a red transfer layer
planned formation region corresponding to a planned for-
mation region of the red organic light emitting element in
the substrate and an absorbing layer in a region other
than the red transfer layer planned formation region
viewed from a front face side of the substrate, and has
the reflecting layer in a non-transfer region of a green
transfer layer and the absorbing layer in a region other
than the green transfer layer non-transfer region viewed
from a rear face side of the base is used. The method of
manufacturing a display device includes: a transfer layer
formation step of forming the red transfer layer containing
a red light emitting material on a whole area on the front
face side of the base, irradiating a radiant ray from the
front face side of the base and thereby selectively remov-
ing the red transfer layer in the region where the absorb-
ing layer is formed viewed from the front face side of the
base, and then forming the green transfer layer contain-
ing a green light emitting material on the whole area on
the front face side of the base; and a collective transfer
step of oppositely arranging the donor substrate and the
substrate and irradiating a radiant ray from the rear face
side of the base, and thereby transferring the red transfer
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layer and other portions than the green transfer layer
non-transfer region of the green transfer layer to the sub-
strate at a time.

[0015] A system of manufacturing a display device ac-
cording to the present invention manufactures a display
device including, on a substrate, a red organic light emit-
ting element, a green organic light emitting element, and
a blue organic light emitting element. In the system of
manufacturing a display device, a donor substrate that
has a reflecting layer in a red transfer layer planned for-
mation region corresponding to a planned formation re-
gion of the red organic light emitting element in the sub-
strate and an absorbing layer in a region other than the
red transfer layer planned formation region viewed from
a front face side of the base, and has the reflecting layer
in a non-transfer region of a green transfer layer and the
absorbing layer in a region other than the green transfer
layer non-transfer region viewed from a rear face side of
the base is used. The system of manufacturing a display
device includes: a transfer layer formation section includ-
ing a red transfer layer formation section forming the red
transfer layer containing a red light emitting material on
a whole area on the front face side of the base, a transfer
layer selective removal section irradiating a radiant ray
from the front face side of the base and thereby selec-
tively removing the red transfer layer in the region where
the absorbing layer is formed viewed from the front face
side of the base, and a green transfer layer formation
section forming the green transfer layer containing a
green light emitting material on the whole area on the
front face side of the base; and a collective transfer sec-
tion oppositely arranging the donor substrate and the
substrate and irradiating a radiant ray from the rear face
side of the base, and thereby transferring the red transfer
layer and other portions than the green transfer layer
non-transfer region of the green transfer layer to the sub-
strate at a time.

[0016] According to the red organic light emitting ele-
ment of the present invention or the display device of the
present invention, since the red organic layer has the
mixed layer containing the red light emitting material and
the green light emitting material, the mixed layer can be
formed by the simple step that the red transfer layer con-
taining the red light emitting material and the green trans-
fer layer containing the green light emitting material are
transferred at a time from the donor substrate by thermal
transfer method.

[0017] According to the first transfer method of the
present invention, the first donor substrate of the present
invention is used. Thus, after the transfer layer is formed
on the whole area on the front face side of the base, the
radiant ray is irradiated from the front face side of the
base and thereby it is possible that the transfer layer is
selectively removed and the transfer layer is left only on
the reflecting layer.

[0018] According to the second transfer method of the
present invention, the second donor substrate of the
present invention is used. Thus, after the transfer layer
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is formed on the whole area on the front face side of the
base, the donor substrate and the substrate are oppo-
sitely arranged, the radiant ray is irradiated from the rear
face side of the base, and thereby it is possible that the
portion other than the non-transfer region of the transfer
layer is selectively transferred to the substrate, and the
non-transfer region portion is not transferred and left on
the base.

[0019] According to the method of manufacturing adis-
play device of the presentinvention or the system of man-
ufacturing a display device of the present invention, the
donor substrate of the present invention is used, and the
red transfer layer and the green transfer layer are formed
on the donor substrate and are transferred at a time to
the substrate. Thus, one-time transfer is enough for form-
ing the red organic light emitting element and the green
organic light emitting element, and the display device can
be manufactured by the simple steps.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

[Fig. 1] A cross section view showing a configuration
of a display device according to an embodiment of
the present invention.

[Fig. 2] A flowchart showing a flow of a method of
manufacturing the display device shown in Fig. 1.
[Fig. 3] Cross section views showing the manufac-
turing method shown in Fig. 2 in the order of steps.
[Fig. 4] A cross section view showing a structure of
a donor substrate to be used in the manufacturing
method shown in Fig. 2.

[Fig. 5] A cross section view showing a modification
of the donor substrate shown in Fig. 4.

[Fig. 6] Cross section views showing steps following
Fig. 3.

[Fig. 7] A cross section view showing a step following
Fig. 6.

[Fig. 8] A cross section view showing a step following
Fig. 7.

[Fig. 9] A cross section view showing a step following
Fig. 8.

[Fig. 10] Cross section views showing a process of
fabricating and recycling the donor substrate in the
order of steps.

[Fig. 11] A cross section view showing a step follow-
ing Fig. 9.

[Fig. 12] A diagram schematically showing an exam-
ple of a system of manufacturing a display device
according to the method of manufacturing the display
device shown in Fig. 2.

[Fig. 13] A cross section view showing a structure of
a donor substrate according to a modification of the
present invention.

[Fig. 14] A cross section view showing a modification
of the donor substrate shown in Fig. 13.

[Fig. 15] A cross section view showing another mod-
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ification of the donor substrate shown in Fig. 13.
BEST MODE FOR CARRYING OUT THE INVENTION

[0021] An embodiment of the present invention will be
hereinafter described in detail with reference to the draw-
ings.

[0022] Fig.1 shows a cross sectional configuration of
adisplay device using ared organiclight emitting element
according to an embodiment of the present invention.
The display device is used as an ultrathin organic light
emitting color display device or the like. In the display
device, for example, a red organic light emitting element
10R generating red light, a green organic light emitting
element 10G generating green light, and a blue organic
light emitting element 10B generating blue light are se-
quentially formed in a state of matrix as a whole on a
substrate 11 made of glass or the like. The red organic
light emitting element 10R, the green organic light emit-
ting element 10G, and the blue organic light emitting el-
ement 10B have a planar reed-shape, and a combination
of the red organic light emitting element 10R, the green
organic light emitting element 10G, and the blue organic
light emitting element 10B adjacent to each other com-
poses one pixel. The pixel pitch is, for example, 300 wm.
[0023] Inthe red organic light emitting element 10R, a
first electrode 12 as an anode, an insulating film 13, a
red organic layer 14R including a mixed layer 14RC de-
scribed later, and a second electrode 15 as a cathode
are stacked in this order from the substrate 11 side. In
the green organic light emitting element 10G, the first
electrode 12, the insulating film 13, a green organic layer
14G including a green monochromatic layer 14GC de-
scribed later, and the second electrode 15 are stacked
in this order from the substrate 11 side. In the blue organic
light emitting element 10B, the first electrode 12, the in-
sulating film 13, a blue organic layer 14B including a blue
monochromatic layer 14D described later, and the sec-
ond electrode 15 are stacked in this order from the sub-
strate 11 side.

[0024] The red organic light emitting element 10R, the
green organic light emitting element 10G, and the blue
organic light emitting element 10B are coated with a pro-
tective film 16. Further, a sealing substrate 30 made of
glass or the like is bonded to the whole area of the pro-
tective film 16 with an adhesive layer 20 in between and
thereby the red organic light emitting element 10R, the
green organic light emitting element 10G, and the blue
organic light emitting element 10B are sealed.

[0025] The first electrode 12 is made of, for example,
ITO (indium tin composite oxide). To enable active matrix
drive, the first electrode 12 may be provided on a TFT
(thin-film transistor) formed on the substrate 11 and a
planarizing insulating film covering the TFT (either not
shown). In this case, the first electrode 12 is electrically
connected to the TFT through a contact hole provided
on the planarizing insulating film.

[0026] The insulating film 13 is intended to secure in-
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sulation between the first electrode 12 and the second
electrode 15, and to obtain a desired shape of a light
emitting region accurately. The insulating film 13 is made
of, for example, a photosensitive resin such as polyimide.
The insulating film 13 is provided with an aperture cor-
responding to the light emitting region.

[0027] The red organic layer 14R has, for example, a
structure in which a hole injection layer 14A1, a hole
transport layer 14A2, the mixed layer 14RC, the blue
monochromatic layer 14D, and an electron transport lay-
er 14E are sequentially layered from the first electrode
12 side. The green organic layer 14G has, for example,
a structure in which the hole injection layer 14A1, the
hole transport layer 14A2, the green monochromatic lay-
er 14GC, the blue monochromatic layer 14D, and the
electron transport layer 14E are sequentially stacked
from the first electrode 12 side. The blue organic layer
14B has, for example, a structure in which the hole in-
jection layer 14A1, the hole transport layer 14A2, the blue
monochromatic layer 14D, and the electron transport lay-
er 14E are sequentially stacked from the first electrode
12 side. Of the foregoing layers, the hole injection layer
14A1, the hole transport layer 14A2, the blue monochro-
matic layer 14D, and the electron transport layer 14E are
layers common to the red organic light emitting element
10R, the green organic light emitting element 10G, and
the blue organic light emitting element 10B. The hole
injection layer 14A1 is intended to increase the hole in-
jection efficiency and is a buffer layer to prevent leakage.
The hole transport layer 14A2 is intended to increase
hole transport efficiency to the mixed layer 14RC, the
green monochromatic layer 14GC, and the blue mono-
chromatic layer 14D as a light emitting layer. The mixed
layer 14RC, the green monochromatic layer 14GC, and
the blue monochromatic layer 14D are intended to gen-
erate lightdue to electron-hole recombination by applying
the electric field. The electron transport layer 14E is in-
tended to increase electron transport efficiency to the
mixed layer 14RC, the green monochromatic layer
14GC, and the blue monochromatic layer 14D. The hole
injection layer 14A1, the hole transport layer 14A2, and
the electron transport layer 14E may be provided accord-
ing to needs, and each structure may be different from
each other according to emission color. An electron in-
jection layer made of LiF, Li,O or the like (not shown)
may be provided between the electron transport layer
14E and the second electrode 15.

[0028] The hole injection layer 14A1 is, for example, 5
nm to 300 nm thick, for example, 25 nm thick. The hole
injection layer 14A1 is made of 4,4’,4"-tris(3-methylphe-
nylphenylamino)triphenylamine (m-MTDATA) or 4,4’,4"-
tris(2-naphthylphenylamino)triphenylamine (2-TNATA).
The hole transport layer 14A2 is, for example, 5 nm to
300 nm thick, forexample, 30 nmthick. The hole transport
layer 14A2 is made of 4,4’-bis(N-1-naphthyl-N-phe-
nylamino)biphenyl (a-NPD).

[0029] The mixed layer 14RC contains a red light emit-
ting material and atleast one of an electron hole transport
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material, an electron transport material, and a both
charge transport material. The red light emitting material
may be fluorescent or phosphorescent. The mixed layer
14RCis, forexample, 10 nmto 100 nm thick, forexample,
15 nm thick. The mixed layer 14RC is made of a material
obtained by mixing 30 wt% of 2,6-bis[(4’-methoxydiphe-
nylamino)styryl]-1,5-dicyanonaphthalene (BSN) as the
red light emitting material with ADN(di(2- naphthyl)an-
thracene).

[0030] Thegreen monochromaticlayer 14GC contains
a green light emitting material and at least one of an elec-
tron hole transport material, an electron transport mate-
rial, and a both charge transport material. The green light
emitting material may be fluorescent or phosphorescent.
The green monochromatic layer 14GC is, for example,
10 nm to 100 nm thick, for example, 15 nm thick. The
green monochromatic layer 14GC is made of a material
obtained by mixing 5 wt% of Coumarin 6 as the green
light emitting material with ADN.

[0031] The blue monochromatic layer 14D contains a
blue light emitting material and at least one of an electron
hole transport material, an electron transport material,
and a both charge transport material. The blue light emit-
ting material may be fluorescent or phosphorescent. The
blue monochromatic layer 14D is, for example, 10 nm to
100 nm thick, for example, 15 nm thick. The blue mono-
chromatic layer 14D is made of a material obtained by
mixing 2.5 wt% of 4,4’-bis[2-{4-(N,N-diphenylamino)phe-
nyl}vinyllbiphenyl (DPAVBI) as the blue light emitting ma-
terial with ADN.

[0032] Theelectrontransportlayer 14E is, forexample,
5 nm to 300 nm thick, for example, 20 nm thick. The
electron transport layer 14E is made of 8-hydroxyquino-
line aluminum (Alqgs).

[0033] The second electrode 15 is composed of a
transparent electrode or a semi-transmissive electrode.
Light generated in the mixed layer 14RC, the green mon-
ochromatic layer 14GC, and the blue monochromatic lay-
er 14D is extracted from the second electrode 15 side.
The second electrode 15 is, for example, 5 nm to 50 nm
thick, and is made of a simple substance or an alloy of
metal element such as aluminum (Al), magnesium (Mg),
calcium (Ca), sodium (Na) and the like. Specially, an alloy
of magnesium and silver (MgAg alloy) is preferable.
[0034] The protective film 16 is intended to prevent
moisture or the like from entering into the red organic
layer 14R, the green organic layer 14G, and the blue
organic layer 14B. The protective film 16 is made of a
material having low permeability and low water absorb-
ability, and has a sufficient thickness. Further, the pro-
tective film 16 is made of a material having high trans-
mission to light generated in the mixed layer 14RC, the
green monochromatic layer 14GC, and the blue mono-
chromatic layer 14D, for example, a material having a
transmission factor of 80% or more. Such a protective
film 16 is, for example, about 2 um to 3 pm thick, and is
made of an inorganic amorphous insulative material.
Specifically, amorphous silicon (a-Si), amorphous silicon
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carbide (a-SiC), amorphous silicon nitride (o-Sij4N,),
and amorphous carbon (c-C) are preferable. These in-
organic amorphous insulative materials do not form
grains, and thus have low permeability and become the
favorable protective film 16. The protective film 16 may
be made of a transparent conductive material such as
ITO.

[0035] The adhesive layer 20 is made of a thermoset-
ting resin or an ultraviolet cure resin.

[0036] The sealing substrate 30 is located on the sec-
ond electrode 15 side of the red organic light emitting
element 10R, the green organic light emitting element
10G, and the blue organic light emitting element 10B.
The sealing substrate 30 is intended to seal the red or-
ganic light emitting element 10R, the green organic light
emitting element 10G, and the blue organic light emitting
element 10B together with the adhesive layer 20. To ex-
tract light generated in the mixed layer 14RC, the green
monochromatic layer 14GC, and the blue monochromat-
ic layer 14D from the second electrode 15 side, the seal-
ing substrate 30is made of a material such as glass trans-
parent to the light generated in the red organic light emit-
ting element 10R, the green organic light emitting ele-
ment 10G, and the blue organic light emitting element
10B.

[0037] The display device can be manufactured, for
example, as follows.

[0038] Fig. 2is a flowchart showing a flow of a method
of manufacturing the display device. Fig. 3to Fig. 11 show
the method of manufacturing the display device shown
in Fig. 2 in the order of steps.

[0039] First, as shown in Fig. 3(A), the first electrode
12 made of the foregoing material is formed on the sub-
strate 11 made of the foregoing material by, for example,
sputtering method, and shaped into a given shape by,
for example, dry etching (step S101). In a given position
of the substrate 11, an alignment mark to be used for the
alignment with a donor substrate in after-mentioned col-
lective transfer step is formed.

[0040] Next, also as showninFig. 3(A), the whole area
of the substrate 11 is coated with a photosensitive resin,
the resultant is shaped by, for example, photolithography
method to provide an aperture in a section corresponding
to the first electrode 12. The resultant is fired to form the
insulating film 13 (step S102).

[0041] Subsequently, as shown in Fig. 3(B), for exam-
ple, by evaporation method, the hole injection layer 14A1
and the hole transport layer 14A2 that have the foregoing
thickness and are made of the foregoing material are
sequentially formed (step S103).

[0042] After that, on the hole transport layer 14A2, by
thermal transfer method with the use of the donor sub-
strate, the mixed layer 14RC is formed in a planned for-
mation region 10R1 of the red organic light emitting ele-
ment 10R, and the green monochromatic layer 14GC is
formed in a planned formation region 10G1 of the green
organic light emitting element 10G. This step includes
transfer layer formation step and the collective transfer
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step.
(Structure of donor substrate)

[0043] Fig. 4 shows a structure of the donor substrate
to be used in this step in a state that the donor substrate
is not used yet and a transfer layer is not formed yet. A
donor substrate 100 has a reflecting layer 120 and an
absorbing layer 130 on the front face side of a base 110,
thatis, on the side opposed to the substrate 11. The base
110 is made of a material that has rigidity enabling the
alignment with the substrate 11 and has high transmis-
sion to laser light, for example, glass or a resin such as
acryl. The reflecting layer 120 is made of a metal material
having a high reflectance such as silver (Ag) and an alloy
containing silver (Ag). In addition, only for long wave-
length range, the component material of the reflecting
layer 120 may be gold (Au), copper (Cu), or an alloy con-
taining these. The absorbing layer 130 is made of a metal
material having a high absorptance such as chromium
(Cr), molybdenum (Mo), titanium (Ti), and an alloy con-
taining these. The absorbing layer 130 may be made of
a carbon (C) or a black pigment.

[0044] The donor substrate 100 has, viewed from the
front face side of the base 110, the reflecting layer 120
in a red transfer layer planned formation region 100R1
corresponding to the planned formation region of the red
organic light emitting element 10R in the substrate 11,
and the absorbing layer 130 in other regions. Thereby,
in the donor substrate 100, the red transfer layer can be
selectively formed only on the reflecting layer 120.
[0045] Further, the donor substrate 100 has, viewed
from the rear face side of the base 110, the reflecting
layer 120 in a non-transfer region 100NP of a green trans-
fer layer (hereinafter simply referred to as "non-transfer
region"), and the absorbing layer 130 in other regions.
Thereby, in the donor substrate 100, the green transfer
layer of the non-transfer region 100NP is not transferred
to the substrate 11 but can be left on the base 110. The
non-transfer region 100NP corresponds to a planned for-
mation region 10B1 of the blue organic light emitting el-
ement 10B in the substrate 11.

[0046] In the red transfer layer planned formation re-
gion 100R1, the absorbing layer 130 and the reflecting
layer 120 are formed sequentially from the base 110 side.
By providing the absorbing layer 130 between the reflect-
ing layer 120 and the base 110 as above, the red transfer
layer can be transferred to the substrate 11 by irradiating
laser light from the rear face side of the base 110.
[0047] As far as the foregoing conditions are satisfied,
the lamination structure of the reflecting layer 120 and
the absorbing layer 130 on the base 110 is not limited to
the structure shownin Fig. 4, but may be other lamination
structure. For example, Fig. 4 shows the structure in
which the absorbing layer 130 is provided on the whole
area on the front face side of the base 110, and the re-
flecting layer 120 is partially provided. However, as
shown in Fig. 5, it is possible that the reflecting layer 120
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is provided on the whole area on the front face side of
the base 110, and the absorbing layer 130 is partially
provided.

(Transfer layer formation step)

[0048] For the donor substrate 100, first, as shown in
Fig. 6(A), a red transfer layer 200R containing the fore-
going red light emitting material is formed on the whole
area on the front face side of the base 110 by, for exam-
ple, vacuum evaporation (step S201).

[0049] Next, as shown in Fig. 6(B), a transparent sub-
strate 300 for collecting removed materials is approxi-
mated to or contacted with the donor substrate 100. Then,
laser light LB1 is irradiated from the front face side of the
base 110 through the transparent substrate 300. The la-
serlight LB1 is photothermally converted in the absorbing
layer 130. Thus, the red transfer layer 200R in a region
where the absorbing layer 130 is formed viewed from the
front face side of the base 110 is selectively removed
(step S202). Thereby, the red transfer layer 200R is
formed only in the red transfer layer planned formation
region 100R1. In this case, since the reflecting layer 120
is provided only in the red transfer layer planned forma-
tion region 100R1, itis not necessary to perform the com-
plicated step that a spot shape of laser light is shaped
and the laser light is selectively irradiated to only a given
region as in the related art. Accordingly, it is possible that
the laser light LB1 is not shaped but irradiated to the
whole area, and only the red transfer layer 200R on the
reflecting layer 120 is not removed but left. As the laser
light LB1, for example, semiconductor laser light having
a wavelength of 800 nm is used. The irradiation condi-
tions can be, for example, 0.3 mW/pm?2 and the scanning
rate of 50 mm/s.

[0050] Subsequently,asshowninFig.7,agreentrans-
fer layer 200G containing the foregoing green light emit-
ting material is formed on the whole area on the front
face side of the base 110 by, for example, vacuum evap-
oration (step S203). Accordingly, the donor substrate 100
in which the red transfer layer 200R is formed in part of
the front face side of the base 110 and the green transfer
layer 200G is formed on the whole area on the front face
side of the base 110 is formed.

(Collective transfer step)

[0051] After that, as shown in Fig. 8, the donor sub-
strate 100 and the substrate 11 are oppositely arranged,
laser light LB2 is irradiated from the rear face side of the
base 110. Thereby, the red transfer layer 200R and the
section other than the non-transfer region 100NP of the
green transfer layer 200G are transferred at a time (step
S300). Thereby, as shownin Fig. 9, the mixed layer 14RC
is formed in the planned formation region 10R1 of the
red organic light emitting element 10R, and at the same
time, the green monochromatic layer 14GC is formed in
the planned formation region 10G1 of the green organic
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light emitting element 10G. In this case, since the reflect-
ing layer 120 is provided in the non-transfer region
100NP, it is not necessary to perform the complicated
step that a spot shape of laser light is shaped and the
laser light is selectively irradiated to a given region as in
the related art. Accordingly, it is possible that the laser
light LB2 is not shaped but irradiated to the whole area,
and only the green transfer layer 200G in the non-transfer
region 100NP is not transferred but left. As the laser light
LB2, for example, semiconductor laser light having a
wavelength of 800 nm is used. The irradiation conditions
can be, for example, 0.3 mW/um?2 and the scanning rate
of 50 mm/s.

[0052] After the collective transfer step is performed,
for the donor substrate 100, the foregoing transfer layer
formation steps (steps S201, S202, and S203) are se-
quentially performed again, and thereby the red transfer
layer 200R and the green transfer layer 200G are formed
again to perform the collective transfer step for another
substrate 11. Fig. 10 shows a process of fabricating and
recycling the donor substrate 100 described above. For
the unused donor substrate 100 shown in Fig. 10(A), the
red transfer layer 200R is formed on the whole area on
the front face side of the base 110 as shown in Fig. 10
(B) (step S201). As shown in Fig. 10(C), the laser light
LB1 is irradiated to selectively remove the red transfer
layer 200R (step S202). After that, as shown in Fig. 10
(D), the green transfer layer 200G is formed on the whole
area on the front face side of the base 110 (step S203).
Next, as shown in Fig. 10(E), the collective transfer step
is performed (step S300). At this time, the green transfer
layer 200G is left in the non-transfer region 100NP of the
donor substrate 100. Subsequently, as shown in Fig. 10
(F), while leaving the green transfer layer 200G in the
non-transfer region 100NP, the red transfer layer 200R
is formed on the front face side of the base 110 (step
S201). When the laser light LB1 is irradiated as shown
in Fig. 10(C), the red transfer layer 200R can be selec-
tively removed, and at the same time, the green transfer
layer 200G remaining in the non-transfer region 100NP
can be removed (step S202). After that, as shown in Fig.
10(D), the green transfer layer 200G is formed on the
whole area on the front face side of the base 110 (step
S203). Accordingly, the closed loop of the steps shown
in Fig. 10(C) to Fig. 10(F) can be configured. Thus, steps
for washing and reusing the donor substrate 100 after
collective transfer and equipment thereof become unnec-
essary. In addition, it becomes possible to repeatedly
use the donor substrate without disposing used only
once.

(Blue monochromatic layer formation step)

[0053] Meanwhile, for the substrate 11 after the col-
lective transfer step, as shown in Fig. 11, the blue mon-
ochromatic layer 14D containing the foregoing blue light
emitting material is formed on the whole area by, for ex-
ample, evaporation (step S401). Thereby, it is not nec-
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essary to perform transfer three times that is the same
number as the number of light emitting colors as before,
and thus the number of transfers can be reduced down
to one.

[0054] Further, following the blue monochromaticlayer
14D, the electron transport layer 14E and the second
electrode 15 are formed on the whole area by, for exam-
ple, evaporation (step S402). Accordingly, the red organ-
iclight emitting element 10R, the green organic light emit-
ting element 10G, and the blue organic light emitting el-
ement 10B are formed.

[0055] After the red organic light emitting element 10R,
the green organic light emitting element 10G, and the
blue organic light emitting element 10B are formed, the
protective film 16 made of the foregoing material is
formed thereon (step S403). As a method of forming the
protective film 16, a film-forming method in which the
energy of film-forming particles is small to the degree not
affecting the foundation such as evaporation method or
CVD method is preferable. Further, the protective film 16
is desirably formed in a succession of the formation of
the second electrode 15 without exposing the second
electrode 15 in the air. Thereby, the red organic layer
14R, the green organic layer 14G, and the blue organic
layer 14B can be inhibited from being deteriorated due
to moisture and oxygen in the air. Further, to prevent
lowering of the luminance due to deterioration of the red
organic layer 14R, the green organic layer 14G, and the
blue organic layer 14B, itis desirable that the film forming
temperature of the protective film 16 is set to an ambient
temperature, and the protective film 16 is formed under
conditions that the stress of the film becomes the mini-
mum to prevent peeling of the protective film 16.

[0056] After that, the adhesive layer 20 is formed on
the protective film 16, and the sealing substrate 30 is
bonded to the protective film 16 with the adhesive layer
20 in between (step S404). Accordingly, the display de-
vice shown in Fig. 1 is fabricated.

[0057] Fig. 12 schematically shows an example of a
system of manufacturing a display device according to
the manufacturing method shown in Fig. 2. In such a
manufacturing system 400, for example, a hole injection
layer/hole transport layer formation section 410 forming
the hole injection layer 14A1 and the hole transport layer
14A2 over the substrate 11 on which the first electrode
12 and the insulating film 13 are formed; a collective
transfer section 420 performing the collective transfer
step; a blue monochromatic layer/electron transport lay-
er/second electrode formation section 430 forming the
blue monochromatic layer 14D, the electron transport
layer 14E, and the second electrode 15; and a protective
film formation section 440 forming the protective film 16
are arranged linearly. The collective transfer section 420
is connected with a transfer layer formation section 450
performing the foregoing transfer layer formation step.
In the transfer layer formation section 450, a red transfer
layer formation section 451 forming the red transfer layer
200R on the whole area on the front face side of the base
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110; a transfer layer selective removal section 452 se-
lectively removing the red transfer layer 200R by irradi-
ating the laser light LB1 from the front face side of the
base 110; and a green transfer layer formation section
453 forming the green transfer layer 200G on the whole
area of the front face side of the base 110 are arranged
linearly. The respective sections are not necessarily ar-
ranged linearly, but may be arranged radially.

[0058] In the display device, when a given voltage is
applied between the first electrode 12 and the second
electrode 15, a current is injected into the mixed layer
14RC, the green monochromatic layer 14GC, and the
blue monochromatic layer 14D, electron-hole recombi-
nation occurs, and thereby light is generated. The light
is transmitted through the second electrode 15, the pro-
tective film 16, and the sealing substrate 30, and extract-
ed. In the red organic light emitting element 10R, the red
organic layer 14R has the mixed layer 14CR containing
the red light emitting material and the green light emitting
material and the blue monochromatic layer 14D contain-
ing the blue light emitting material. Then, energy transfer
is generated in red having the lowest energy level and
thus red light emission becomes dominant. In the green
organic light emitting element 10G, the green organic
layer 14G has the green monochromatic layer 14GC con-
taining the green light emitting material and the blue mon-
ochromatic layer 14D containing the blue light emitting
material. Then, energy transfer is generated in green
having the lower energy level and thus green light emis-
sion becomes dominant. In the blue organic light emitting
element 10B, the blue organic layer 14B has only the
blue monochromatic layer 14D containing the blue light
emitting material. Thus, blue light emission is generated.
[0059] As described above, in this embodiment, the
red organic layer 14R has the mixed layer 14RC contain-
ing the red light emitting material and the green light emit-
ting material. Thus, the mixed layer 14RC can be formed
by the simple step that the red transfer layer 200R and
the green transfer layer 200G are transferred at a time
from the donor substrate 100 by thermal transfer method.
[0060] Further, the donor substrate 100 is provided
with the reflecting layer 120 in the red transfer layer
planned formation region 100R1 viewed from the front
face side of the base 110. Thus, after the red transfer
layer 200R is formed on the whole area on the front face
side of the base 100, the donor substrate 100 and the
substrate 11 are oppositely arranged, the laser light LB1
is irradiated from the front face side of the base 110, and
thereby the red transfer layer 200R can be selectively
removed and the red transfer layer 200R can be left only
on the reflecting layer 120.

[0061] Further, the donor substrate 100 is provided
with the reflecting layer 120 in the non-transfer region
100NP viewed from the rear face side of the base 110.
Thus, after the green transfer layer 200G is formed on
the whole area on the front face side of the base 110,
the donor substrate 100 and the substrate 11 are oppo-
sitely arranged, the laser light LB2 is irradiated from the
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rear face side of the base 110, and thereby the section
other than the non-transfer region 100NP of the green
transfer layer 200G can be selectively transferred to the
substrate 11 and the section in the non-transfer region
100NP can be left on the base 110 without being trans-
ferred.

[0062] In addition, according to the method of manu-
facturing a display device or the manufacturing system
of this embodiment, the red transfer layer 200R and the
green transfer layer 200G are formed in the foregoing
donor substrate 100 and are transferred at a time to the
substrate 11. Thus, the transfer for forming the red or-
ganic light emitting element 10R and the green organic
light emitting element 10G can be performed one time,
and thus the display device can be manufactured by the
simple steps.

[0063] Furthermore, the number of complicated steps
such as matching the donor substrate 100 with the sub-
strate 11, separation, and laser irradiation is reduced,
the device configuration is simplified to reduce the device
cost, and the takt time is shorten to improve productivity.
Further, since the number of transfers can be reduced,
failures caused by transfer can be reduced, each exclu-
sive donor substrate 100 for each color is not necessary,
and thus the running cost can be reduced.

[0064] In addition, when the transfer layer formation
step is performed again for the donor substrate 100 in
which the collective transfer step has been provided to
form the red transfer layer 200R and the green transfer
layer 200G again, and the collective transfer step is per-
formed for another substrate 11, steps of washing and
reusing the donor substrate 100 provided with collective
transfer and equipment thereof become unnecessary. In
addition, the donor substrate 100 can be repeatedly used
without disposing used only once. Thus, the device con-
figuration can be simplified, and the device cost and the
cost of the donor substrate can be further reduced.
[0065] Furthermore, when the blue monochromatic
layer 14D common to the red organic light emitting ele-
ment 10R, the green organic light emitting element 10G,
and the blue organic light emitting element 10B is formed
by evaporation method or the like after performing the
collective transfer step, it is not necessary to perform
transfer three times that is the same number as the
number of light emitting colors as before, and thus the
number of transfers can be reduced down to one.

(Modification)

[0066] Fig. 13 shows a structure of a donor substrate
according to a modification of the present invention in a
state that the donor substrate is not used yet. In the donor
substrate 100, the non-transfer region 100NP corre-
sponds to the boundary region between the red organic
light emitting element 10R and the green organic light
emitting element 10G in the substrate 11. Thereby, in the
donor substrate 100, in the collective transfer step, the
boundary between the mixed layer 14RC and the green
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monochromatic layer 14GC can be clearly formed, and
color mixture can be surely inhibited. Fig. 13 shows a
case where the reflecting layer 120 is additionally formed
between the absorbing layer 130 and the base 110 cor-
respondingly to the boundary region in the donor sub-
strate 100 in which the absorbing layer 130 is formed on
the whole area on the front side of the base 110 and the
reflecting layer 120 is partially provided as shown in Fig.
4.

[0067] The lamination structure of the reflecting layer
120 and the absorbing layer 130 for providing the non-
transfer region NP in the boundary region is not limited
to the structure shown in Fig. 13 but may be other lami-
nation structure, as long as the reflecting layer 120 is
formed correspondingly to the boundary region viewed
from the rear face side of the base 110. For example, as
shown in Fig. 14, it is possible that part of the absorbing
layer 130 is removed correspondingly to a boundary re-
gion 10M, and the removed region is coated with the
reflecting layer 120. Further, itis possible thatin the donor
substrate 100 in which the reflecting layer 130 is formed
on the whole area on the front face side of the base 110
and the absorbing layer 130 is partially provided as
shown in Fig. 5, part of the absorbing layer 130 between
the reflecting layer 120 and the base 110 can be removed
correspondingly to the boundary region as shown in Fig.
15.

[0068] Whiletheinvention has been described with ref-
erence to the embodiment, the invention is not limited to
the foregoing embodiment, and various modifications
may be made. For example, in the foregoing embodi-
ment, the description has been given of the case where
laser light is irradiated in the transfer layer formation step
and the collective transfer step. However other radiant
ray such as a lamp may be irradiated.

[0069] Further, in the foregoing embodiment, the de-
scription has been given of the case where the reflecting
layer 120 and the absorbing layer 130 are formed on the
side opposed to the substrate 11 of the base 110. How-
ever, as long as the foregoing conditions of lamination
structure are satisfied, the reflecting layer 120 and the
absorbing layer 130 may be provided on the other side
of the substrate 11 of the base 110. However, it is desir-
able that the reflecting layer 120 and the absorbing layer
130 are formed on the side opposed to the substrate 11
ofthebase 110. Inthis case, the precision of the formation
positions and the transfer positions of the red transfer
layer 200R and the green transfer layer 200G are easily
improved.

[0070] Further, for example, the material and the thick-
ness of the respective layers, the film-forming method,
the film-forming conditions, and irradiation conditions of
the laser lights LB1 and LB2 and the like are not limited
to those described in the foregoing embodiment, but oth-
er material, other thickness, other film-forming method,
other film-forming conditions, and other irradiation con-
ditions may be adopted. For example, the first electrode
12 may be made of IZO (indium zinc composite oxide)
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in addition to ITO. Further, the first electrode 12 may be
composed of a reflective electrode. In this case, it is de-
sirable that the first electrode 12 is, for example 100 nm
to 1000 nm thick, and has a high reflectance as much as
possible to increase the light emitting efficiency. For ex-
ample, as a material of the first electrode 12, a simple
substance or an alloy of a metal element such as chro-
mium (Cr), gold (Au), platinum (Pt), nickel (Ni), copper
(Cu), tungsten (W), and silver (Ag) is cited. Further, for
example, the first electrode 12 may have a dielectric mul-
tilayer film.

[0071] In addition, for example, in the foregoing em-
bodiment, the description has been given of the case
where the first electrode 12, the organic layer 14, and
the second electrode 15 are stacked sequentially from
the substrate 11 side over the substrate 11, and the light
is extracted from the sealing substrate 30 side. However,
it is possible that the stacking order is reversed. That is,
it is possible that the second electrode 15, the organic
layer 14, and the first electrode 12 are sequentially
stacked from the substrate 11 side over the substrate 11,
and the light is extracted from the substrate 11 side.
[0072] Furthermore, for example, in the foregoing em-
bodiment, the description has been given of the case
where the first electrode 12 is used as an anode and the
second electrode 15 is used as a cathode. However, it
is possible that the anode and the cathode are reversed.
Thatis, itis possible that the first electrode 12 is used as
a cathode and the second electrode 15 is used as an
anode. Further, itis possible that the first electrode 12 is
used as a cathode and the second electrode 15 is used
as an anode, the second electrode 15, the organic layer
14, and the first electrode 12 are sequentially stacked
from the substrate 11 side over the substrate 11, and the
light is extracted from the substrate 11 side.

[0073] In addition, in the foregoing embodiment, the
description has been specifically given of the structure
of the red organic light emitting element 10R, the green
organic light emitting element 10G, and the blue organic
light emitting element 10B. However, it is not necessary
to provide all layers, and other layer may be further pro-
vided. For example, a hole injection thin film layer made
of chromium oxide (lll) (Cr,O3), ITO (Indium-Tin Oxide:
oxide mixed film of indium (In) and tin (Sn)) or the like
may be provided between the first electrode 12 and the
organic layer 14.

[0074] Furthermore, in the foregoing embodiment, the
description has been given of the case where the second
electrode 15 is made of the semi-transmissive electrode,
and the light generated in the mixed layer 14RC, the
green monochromatic layer 14GC, and the blue mono-
chromatic layer 14D is extracted from the second elec-
trode 15 side. However, the generated light may be ex-
tracted from the first electrode 12 side. In this case, it is
desirable that the second electrode 15 has reflectance
as high as possible to increase the light emitting efficien-
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Claims

1. Ared organic light emitting element, characterized
in that a first electrode, a red organic layer having
a mixed layer containing a red light emitting material
and a green light emitting material, and a second
electrode are sequentially provided over a substrate.

2. Adisplay device, characterized in that a red organ-
ic light emitting element sequentially having a first
electrode, a red organic layer having a mixed layer
containing a red light emitting material and a green
light emitting material, and a second electrode over
a substrate is provided.

3. The display device according to claim 2, character-
ized in that a green organic light emitting element
sequentially having the first electrode, a green or-
ganic layer having a green monochromatic layer con-
taining a green light emitting material, and the sec-
ond electrode over the substrate is provided.

4. The display device according to claim 3 comprising
a blue organic light emitting element sequentially
having the first electrode, a blue organic layer having
a blue monochromatic layer containing a blue light
emitting material, and the second electrode over the
substrate, characterized in that
the red organic layer has the blue monochromatic
layer on the second electrode side of the mixed layer,
and
the green organic layer has the blue monochromatic
layer on the second electrode side of the green mon-
ochromatic layer.

5. A donor substrate used for selectively forming a
transfer layer in part of a front face side of a base,
irradiating a radiant ray from a rear face side of the
base, and thereby transferring the transfer layer to
other substrate, characterized in that a reflecting
layer is provided in a planned formation region of the
transfer layer, and an absorbing layer is provided in
a region other than the planned formation region of
the transfer layer viewed from the front face side of
the base.

6. The donor substrate according to claim 5, charac-
terized in that the planned formation region of the
transfer layer is provided with the absorbing layer
and the reflecting layer sequentially from the base
side.

7. Atransfer method oftransferring a transfer layer from
a donor substrate in which the transfer layer is se-
lectively formed in part of a front face side of a base
to other substrate, characterized in that
as the donor substrate, a donor substrate in which
a reflecting layer is provided in a planned formation
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region of the transfer layer and an absorbing layer
is provided in a region other than the planned forma-
tion region of the transfer layer viewed from the front
face side of the base is used, and

the transfer method includes the steps of

forming the transfer layer on a whole area on the
front face side of the base,

irradiating a radiant ray from the front face side of
the base and thereby selectively removing the trans-
fer layer in the region where the absorbing layer is
formed viewed from the front face side of the base,
and

oppositely arranging the donor substrate and the oth-
er substrate, irradiating a radiant ray from a rear face
side of the base, and thereby transferring the transfer
layer on the reflecting layer to the other substrate.

A donor substrate used for forming a transfer layer
on a front face side of a base, irradiating a radiant
ray from a rear face side of the base, and thereby
selectively transferring part of the transfer layer to
other substrate,

characterized in that

a reflecting layer is provided in a non-transfer region
of the transfer layer not being transferred to the other
substrate, and an absorbing layer is provided in a
region other than the non-transfer region viewed
from the rear face side of the base.

A transfer method of selectively transferring part of
a transfer layer from a donor substrate in which the
transfer layer is formed over a base to other sub-
strate, characterized in that

as the donor substrate, a donor substrate in which
a reflecting layer is provided in a non-transfer region
of the transfer layer not being transferred to the other
substrate and an absorbing layer is provided in a
region other than the non-transfer region viewed
from a rear face side of the base is used, and

the transfer method include the steps of

forming the transfer layer on a whole area on a front
face side of the base, and

oppositely arranging the donor substrate and the oth-
er substrate, irradiating a radiant ray from the rear
face side of the base, and thereby selectively trans-
ferring other portions than the non-transfer region
out of the transfer layer to the other substrate.

A method of manufacturing a display device com-
prising, on a substrate, a red organic light emitting
element, a green organic light emitting element, and
a blue organic light emitting element, characterized
in that

a donor substrate that has a reflecting layer in a red
transfer layer planned formation region of corre-
sponding to a planned formation region of the red
organic light emitting element in the substrate and
an absorbing layer in a region other than the red
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transfer layer planned formation region viewed from
a front face side of a base, and has the reflecting
layer in a green transfer layer non-transfer region
and the absorbing layer in a region other than the
green transfer layer non-transfer region viewed from
a rear face side of the base is used, and

the manufacturing method includes

a transfer layer formation step of forming the red
transfer layer containing a red light emitting material
on a whole area on the front face side of the base,
irradiating a radiant ray from the front face side of
the base, and thereby selectively removing the red
transfer layer in the region where the absorbing layer
is formed viewed from the front face side of the base,
and then forming the green transfer layer containing
a green light emitting material on the whole area on
the front face side of the base, and

a collective transfer step of oppositely arranging the
donor substrate and the substrate and irradiating a
radiant ray from the rear face side of the base, and
thereby transferring the red transfer layer and other
portions than the green transfer layer non-transfer
region of the green transfer layer to the substrate at
a time.

The method of manufacturing a display device ac-
cording to claim 10, characterized in that the green
transfer layer non-transfer region corresponds to a
planned formation region of the blue organic light
emitting element in the substrate.

The method of manufacturing a display device ac-
cording to claim 10, characterized in that the green
transfer layer non-transfer region corresponds to a
boundary region between the red organic light emit-
ting element and the green organic light emitting el-
ement in the substrate.

The method of manufacturing a display device ac-
cording to claim 10, characterized in that after the
collective transfer step, the transfer layer formation
step is performed again and thereby the red transfer
layer and the green transfer layer are formed again,
and the collective transfer step is performed on other
substrate.

The method of manufacturing a display device ac-
cording to claim 10, characterized in that a blue
monochromatic layer formation step of forming a
blue monochromatic layer containing a blue light
emitting material in planned formation regions of the
red organic light emitting element, the green organic
light emitting element, and the blue organic light
emitting element in the substrate after collective
transfer by the collective transfer step is included.

A system of manufacturing a display device compris-
ing, on a substrate, a red organic light emitting ele-
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ment, a green organic light emitting element, and a
blue organic light emitting element, characterized
in that

a donor substrate that has a reflecting layer in a red
transfer layer planned formation region correspond-
ing to a planned formation region of the red organic
light emitting element in the substrate and an ab-
sorbing layer in a region other than the red transfer
layer planned formation region viewed from a front
face side of a base, and has the reflecting layer in a
green transfer layer non-transfer region and the ab-
sorbing layer in a region other than the green transfer
layer non-transfer region viewed from a rear face
side of the base is used,

a transfer layer formation section including a red
transfer layer formation section forming the red
transfer layer containing a red light emitting material
on a whole area on the front face side of the base,
a transfer layer selective removal section irradiating
a radiant ray from the front face side of the base and
thereby selectively removing the red transfer layer
in the region where the absorbing layer is formed
viewed from the front face side of the base, and a
green transfer layer formation section forming the
green transfer layer containing a green light emitting
material on the whole area on the front face side of
the base, and

a collective transfer section oppositely arranging the
donor substrate and the substrate and irradiating a
radiant ray from the rear face side of the base, and
thereby transferring the red transfer layer and other
portions than the green transfer layer non-transfer
region of the green transfer layer to the substrate at
a time are included.

The system of manufacturing a display device ac-
cording to claim 15, characterized in that a blue
monochromatic layer formation section forming a
blue monochromatic layer containing a blue light
emitting material in planned formation regions of the
red organic light emitting element, the green organic
light emitting element, and the blue organic light
emitting element in the substrate after collective
transfer by the collective transfer section is included.
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SUBSTRATE 11

DONOR SUBSTRATE 100

FORM FIRST ELECTRODE 12
ON SUBSTRATE 11(S101)

¢

FORM INSULATING FILM 13(S102)

l

FORM HOLE INJECTION LAYER 14A1 AND
HOLE TRANSPORT LAYER 14A2(S103)
l

v

COLLECTIVE TRANSFER STEP (S300)
OPPOSITELY ARRANGE DONOR SUBSTRATE
100 AND SUBSTRATE 11, IRRADIATE
LASER LIGHT LB2 FROM REAR FACE
SIDE OF BASE 110, AND THEREBY

COLLECTIVELY TRANSFER RED TRANSFER
LAYER 200R AND OTHER PORTIONS THAN
NON-TRANSFER REGION 100NP OF GREEN

TRANSFER LAYER TO SUBSTRATE 11

v
FORM RED TRANSFER LAYER 200R
ON WHOLE AREA ON FRONT FAGE
SIDE OF BASE 110(S201)

|

IRRADIATE LASER LIGHT LB1 FROM
FRONT FACE SIDE OF BASE 110,
SELECTIVELY REMOVE RED TRANSFER
LAYER 200R IN REGION WHERE
ABSORBING LAYER 130 IS FORMED
VIEWED FROM FRONT FACE SIDE OF
BASE 110(S202)

¢

FORM GREEN TRANSFER LAYER 200G
ON WHOLE AREA ON FRONT FACE
SIDE OF BASE 110(S203)

|

‘L L
FORM BLUE MONOCHROMATIC
LAYER 14D (S401)

’

FORM ELECTRON TRANSPORT LAYER 14E
AND SECOND ELECTRODE 15(S402)

|

FORM PROTECTIVE FILM 16 (S403)

’

FORM ADHESIVE LAYER 20 AND BOND
SEALING SUBSTRATE 30 THERETO
(S404)

FIG. 2
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FIG. 10 (A)

FI1G. 10(B)

FIG. 10(C)

FIG. 10(D)

FIG. 10 (E)

FIG. 10(F)
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A common feature of inventions in claims 1-4 is provided with a red
color organic light emitting element made in order on a substrate of
a first electrode, a red color organic layer having a mixing layer of
a red color material and a green color material, and a second electrode.
A common feature of inventions in claims 5-16 is a transfer of a transfer
layer to another substrate, wherein the transfer substrate is formed
on a donor substrate provided with a reflective layer and an absorption
layer.

Thus, the inventions in the claims 1-4 and those in the claims 5-16
are deemed not to have a technically mutual relationship expressed by
mutually identical or corresponding special technical features.

In addition, the inventions in claims 1 and 2-4 are commonly provided
witharedcolororganiclight emittingelement made inorder onasubstrate
of a first electrode, a red color organic layer having a mixing layer
of aredcolormaterial andagreen color material, and a second electrode.

However, such a provision with a red color organic light emitting
element made in order on a substrate of a first electrode, a red color
organic layer having a mixing layer of a red color material and a green
color material, and a second electrode is described and well known in
a document: JP 2005-108723 A (Sanyo Electric Co., Ltd.), 21 April,
2005 (21.04.05), paragraphs [0072]-[0078], Fig. 6.

Thus, the inventions in the claims 1, and 2-4 are deemed not to have
a technically mutual relationship expressed by mutually identical or
corresponding special technical features.

Therefore, the inventions in the claims 1, 2-4, and 5-16 cannot be
regarded as a group of inventions related to define a single general
inventive concept.
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