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ORGANIC ELECTROLUMINESCENCE
DISPLAY PANEL AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present application relates to an organic EL
display panel, which uses organic EL (electroluminescence)
to display images, and a display device including the organic
EL display panel.

BACKGROUND

[0002] Organic EL display panels which utilize organic EL
to display images are used for various display devices such as
mobile phones, television sets and alike. The organic EL
display panels which use organic emission elements are supe-
rior in terms of ability to display high quality images and
lightweight. On the other hand, it may be a problem for the
organic EL display panels that the organic emission elements
are likely to deteriorate because of internal heat generation in
the organic EL display panels. The deterioration of the
organic emission elements results in decreased luminance
and a shorter life time of the organic emission elements.
[0003] There have been various proposals to overcome the
drawback resulting from the internal heat generation in the
organic EL display panels.

[0004] Patent Document 1 teaches endothermic materials
loaded into a black matrix. Heat generated in an organic EL
display panel is absorbed by the endothermic materials.
[0005] The disclosed technologies in Patent Document 1
fail to emit the heat from the inside of the organic EL display
panel to the outside. Therefore, an endothermic amount
depends on heat capacity of the endothermic materials. Heat
exceeding the heat capacity degrades the organic emission
elements. Accordingly, the technologies of Patent Document
1 are insufficient to prevent the organic emission elements
from deteriorating.

[0006] Patent Documents 2 and 3 disclose technologies to
use a thermally conductive layer which transmits heat gener-
ated in an organic EL display panel toward the outside of the
organic EL display panel. Unlike the disclosed technologies
of Patent Document 1, the thermally conductive layer facili-
tates to release heat in the organic EL display panel toward the
outside according to the disclosed technologies of Patent
Documents 2 and 3.

[0007] The disclosed technologies of Patent Document 2
and 3 require high quality of the thermally conductive layer.
If the thermally conductive layer has low thermal conductiv-
ity, thermal dissipation from the organic EL display panel
becomes insufficient. In general, the thermally conductive
layer with high quality is expensive.

[0008] The disclosed technologies above address absorp-
tion and conduction of heat throughout an organic EL display
panel.

[0009] Patent Document 1: TP 2008-77859 A

[0010] Patent Document 2: JP 2006-221875 A

[0011] Patent Document 3: JP 2006-244847 A
SUMMARY

[0012] The present invention aims to provide an organic EL

display panel, which exerts thermal conductance characteris-
tics suitable for characteristics of organic emission elements
used as pixels of the organic EL display panel to suppress
deterioration of the organic emission elements effectively,
and a display device having the organic EL display panel.
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[0013] Anorganic EL display panel according to one aspect
of the present invention has an organic EL board including
organic emission elements which are situated in respective
emission regions compartmentalized by a confining wall, and
a black matrix which faces the organic EL board. The black
matrix is provided with openings, each of which allows pas-
sage of light from each of the organic emission elements. The
organic emission elements include a first organic emission
element with an organic emission layer configured to emit
light in first emission color, and a second organic emission
element with an organic emission layer configured to emit
light in second emission color which is different from the first
emission color. The openings include a first opening in cor-
respondence to the first organic emission element, and a sec-
ond opening in correspondence to the second organic emis-
sion element. The first organic emission element has lower
emission efficiency than the second organic emission element
does. Thermal conductivity is higher around the first opening
than the second opening.

[0014] An organic EL display panel according to another
aspect of the present invention has organic emission ele-
ments, which are situated in respective emission regions com-
partmentalized by a confining wall, and a thermally conduc-
tive layer formed on the confining wall. The organic emission
elements include a first organic emission element with an
organic emission layer configured to emit light in first emis-
sion color, and a second organic emission element with an
organic emission layer configured to emit light in second
emission color which is different from the first emission
color. The thermally conductive layer is loaded with ther-
mally conductive materials. The thermally conductive layer
includes a first region closer to the first organic emission
element than the second organic emission element, and a
second region closer to the second organic emission element
than the first organic emission element. A filling rate of the
thermally conductive materials is higher in the first region
than the second region.

[0015] A display panel according to yet another aspect of
the present invention includes the aforementioned organic EL
display panel.

[0016] The aforementioned organic EL display panels and
display device may exert thermal conductance characteristics
suitable for characteristics of organic emission elements to
suppress deterioration of the organic emission elements
effectively.

[0017] The object, features and advantages of the present
invention will become more apparent based on the ensuing
detailed explanation and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic plan view of a display panel
(organic EL display panel) according to the first embodiment.
[0019] FIG. 2is a schematic cross-sectional view along the
A-A line shown in FIG. 1.

[0020] FIG. 3 is a schematic cross-sectional view along the
B-B line shown in FIG. 1.

[0021] FIG. 4 is a schematic cross-sectional view of the
display panel shown in FIG. 1.

[0022] FIG. 5 is a schematic view showing a formation
process of a black matrix of the display panel depicted in FIG.
1.

[0023] FIG. 6 is a schematic view of a simulation about a
temperature distribution on a display panel including a black
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matrix which is formed from graphite resin materials without
high thermally-conductive materials such as carbon nano-
tubes.

[0024] FIG. 7 is a schematic view of a simulation about a
temperature distribution on a display panel including a black
matrix over which carbon nanotubes are wholly distributed.
[0025] FIG. 8 is a schematic view of a simulation about a
temperature distribution on the display panel shown in FIG. 1.
[0026] FIG. 9 is a schematic plan view of a display panel
according to the second embodiment.

[0027] FIG. 10 is a schematic cross-sectional view of a
display panel according to the third embodiment.

[0028] FIG. 11 is a schematic cross-sectional view of a
display panel according to the fourth embodiment.

[0029] FIG. 12 is a schematic view showing a formation
process of a black matrix of the display panel depicted in FIG.
11.

[0030] FIG. 13 is a schematic cross-sectional view of a
display panel according to the fifth embodiment.

[0031] FIG. 14 is a schematic cross-sectional view of a
display panel according to the sixth embodiment.

[0032] FIG. 15 is a schematic view of a display device into
which one of'the display panels according to the first to sixth
embodiments is incorporated.

DETAILED DESCRIPTION

[0033] Organic display panels and display devices accord-
ing to various embodiments are described with reference to
drawings below. It should be noted that similar numerals are
assigned to similar components in the following embodi-
ments. For descriptive clarification, redundant descriptions
are omitted as appropriate. Configurations, arrangements and
shapes shown in the drawings and their relevant descriptions
aim only to make principles of the organic display panels and
display devices easily understood. Therefore, the principles
of the organic display panels and display devices are not
limited to them.

<Principles of Heat Generation>

[0034] Structures to exert thermal conductance character-
istics suitable for heat generation characteristics of pixels of
an organic EL display panel (referred to as display panel,
hereinafter) are described in a series of the following embodi-
ments. It is difficult to measure how heat generation charac-
teristics of an individual pixel affect a heat distribution over
the entire display panel by means of general IR measurement
technologies using infrared light. However, the present inven-
tors executed various experiments on the basis of simulation
models, and figured out that each of organic emission ele-
ments working as a heat source affects the heat distribution
over the entire display panel.

[0035] According to the experiments on the basis of the
simulation models of the present inventors, there is lower
emission efficiency but higher temperature band in a region,
in which an organic emission element is situated to emit light
in blue, than other regions, in which other organic emission
elements are situated to emit light in other hues. Therefore, it
is figured out from this fact that a conversion ratio to light is
lower from electric energy of a current applied to an organic
emission element with low emission efficiency than another
organic emission element with high emission efficiency
whereas a conversion ratio to heat is higher from electric
energy of a current applied to the organic emission element
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with low emission efficiency than the other organic emission
element with high emission efficiency.

[0036] On the basis of the aforementioned knowledge, a
thermally conductive layer may not have to be provided
evenly over a display panel as a whole. Various structures to
enhance thermal conductivity specifically around organic
emission elements with low emission efficiency are described
in a series of the following embodiments. It should be noted
that noticeable differences in a temperature distribution were
not identified as a conclusion of comparison between these
structures and conventional structures in which thermal con-
ductivity is enhanced entirely over a display panel.

First Embodiment

Structure of Organic EL Display Panel

[0037] FIG. 1 is a schematic plan view of an organic EL
display panel (display panel 100) according to the first
embodiment. FIG. 2 is a schematic cross-sectional view along
the A-A line shown in FIG. 1. FIG. 3 is a schematic cross-
sectional view along the B-B line shown in FIG. 1. The
display panel 100 is described with reference to FIGS. 1 to 3.
[0038] Thedisplay panel 100 includes an organic EL board
110 and a black matrix 120 which faces the organic EL board
110.

[0039] The organic EL board 110 includes a TFT board
111, on which TFT elements and driver circuits are formed,
and a planarizing layer 112 to planarize a surface of the TFT
board 111. The organic EL board 110 further includes organic
emission elements 140 and banks 130, which are formed on
the planarizing layer 112 laminated on the TFT board 111.
[0040] Inthe following description, the direction along the
A-A line in FIG. 1 is referred as to the horizontal direction.
The direction perpendicular to the A-A line is referred as to
the vertical direction. It should be noted that these directional
definitions do not restrict principles of the present embodi-
ment. As shown in FIGS. 2 and 3, the banks 130 and the
organic emission elements 140 are arranged one after the
other in the horizontal direction. Each of the organic emission
elements 140 includes a reflective anode 141 laminated onthe
planarizing layer 112, ahole-injection layer 142 for receiving
holes from the reflective anode 140, and an organic emission
layer 143 which emits light due to coupling of holes with
electrons.

[0041] The organic emission elements 140 on the planariz-
ing layer 112 include a blue emission element 140B config-
ured to emit light in blue, a red emission element 140R
configured to emit light in red and a green emission element
140G configured to emit light in green. The emission colors
ofthe organic emission elements 140 are determined by mate-
rials used for the organic emission layers 143. The organic
emission layer 143 of the blue emission element 140B emits
light in blue. The organic emission layer 143 of the red emis-
sion element 140R emits light in red. The organic emission
layer 143 of the green emission element 140G emits light in
green. In the present embodiment, the blue emission element
140B is exemplified as the first organic emission element. The
red or green emission element 140R, 140G is exemplified as
the second organic emission element. The green emission
element 140G is also exemplified as the third emission ele-
ment. The hue of blue is exemplified as the first emission
color. The hue of red or green is exemplified as the second
emission color. The hue of green is also exemplified as the
third emission color.
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[0042] The blue emission element 140B has lower emis-
sion efficiency than the red or green emission element 140R,
140G does. Therefore, the blue emission element 140B and
its periphery region are likely to become a higher temperature
than the red and green emission elements 140R, 140G and
their periphery region are, as described above.

[0043] The banks 130 surrounding the respective organic
emission elements 140 define substantially rectangular
spaces opened upward. The hole-injection layer 142 and the
organic emission layer 143 are laminated in the space sur-
rounded by the banks 130. The region represented by the
symbol “R”in FIGS. 1 to 3 means a region configured to emit
light in red (referred to as red emission region, hereinafter).
The region represented by the symbol “G” means a region
configured to emit light in green (referred to as green emis-
sion region, hereinafter). The region represented by the sym-
bol “B” means a region configured to emit light in blue
(referred to as blue emission region, hereinafter). Lights from
the red, green and blue emission elements 140 R, 140G, 140B
is emitted outside the display panel 100 through the emission
regions compartmentalized by the banks 130. Accordingly,
viewers may observe images. Thus, the banks 130 define
pixels of the display panel 100. In the present embodiment,
the banks 130 are exemplified as the confining wall.

[0044] In the present embodiment, the red, green and blue
emission regions are formed periodically in the horizontal
direction. Each of the red, green and blue emission regions is
aligned straight in the vertical direction (c.f. FIG. 1). Alter-
natively, other arrangements of the red, green and blue emis-
sion regions may be adopted. The principles of the present
embodiment are not limited by arrangement patterns of the
red, green and blue emission regions.

[0045] 1In the present embodiment, the display panel 100
displays images by means of light emission in the red, green
and blue emission regions. Alternatively, other regions con-
figured to emit light in different hues may be used to render
images. For example, a display panel may use a region, which
emits light in white in addition to the three primary color of
RGB, to display images. The principles of the present
embodiment are not limited by kinds or numbers of emission
colors.

[0046] The organic EL board 110 includes an electronic
transport layer 113, which is formed on the banks 130 and the
organic emission elements 140, and a transparent cathode 114
formed on the electronic transport layer 113. Currents flow
the organic emission layers 143 due to a voltage applied
between the transparent cathode 114 and the reflective anode
141, so that the organic emission layers 143 emit light.

[0047] The black matrix 120 formed on the banks 130 is
provided with openings 121, which correspond to the red,
green and blue emission regions, respectively. Lights emitted
from the organic emission layers 143 in the red, green and
blue emission regions pass through the openings 121, and are
irradiated outside the display panel 100. In the present
embodiment, the opening 121 in correspondence to the blue
emission region, in which the blue emission element 140B is
situated, is exemplified as the first opening. The opening 121
in correspondence to the red or green emission region, in
which the red or green emission element 140R, 140G is
situated, is exemplified as the second opening. The opening
121 in correspondence to the green emission region, in which
the green emission element 140G is situated, is also exempli-
fied as the third opening.
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[0048] The black matrix 120 includes a first conductive
region 125 formed around the blue emission region, and a
second conductive region 126 formed around the red and
green emission regions. The first conductive region 125 is
closer to the blue emission region, in which the blue emission
element 140B is situated, than the red and/or green emission
regions, in which the red and/or green emission elements
140R, 140G are situated. The second conductive region 126 is
closer to the red or green emission region, in which the red or
green emission element 140R, 140G is situated, than the blue
emission region, in which the blue emission element 140B is
situated. Thermal conductivity is higher in the first conduc-
tive region 125 around the opening 121 in correspondence to
the blue emission region than the second conductive region
126 around the openings, which correspond to the red and
green emission regions, respectively. In the present embodi-
ment, the first conductive region 125 is exemplified as the first
region. The second conductive region 126 is exemplified as
the second region.

[0049] The first conductive region 125 is loaded with ther-
mally conductive materials which have high thermal conduc-
tivity. Optionally, the second conductive region 126 may be
also loaded with thermally conductive materials. It should be
noted that a filling rate of the thermally conductive materials
is set to a higher level in the first conductive region 125 than
the second conductive region 126.

[0050] It is preferable if the thermal conductivity of the
thermally conductive materials is no less than 1,000 W/m-K.
Carbon nanotubes are exemplified as materials with such high
thermal conductivity. The carbon nanotubes have thermal
conductivity no less than around 2,000 W/m'K.

[0051] As shown in FIG. 1, the display panel 100 further
includes substantially C-shaped contact members 150 con-
figured to clamp peripheries of the organic EL board 110 and
the black matrix 120. It is preferable if the contact member
150 is formed from a material with high thermal conductivity
such as aluminum or copper. In the present invention, the
contact members 150 are arranged intermittently along the
peripheries of the organic EL board 110 and the black matrix
120. It should be noted that some of the contact members 150
are preferably arranged in contact with the first conductive
region 125.

[0052] As shown in FIG. 2, the display panel 100 further
includes a radiation layer 160 attached to the TFT board 111.
The TFT board 111 is situated between the radiation layer 160
and the planarizing layer 112. The radiation layer 160 appear-
ing on an outer surface of the display panel 100 may be, for
example, formed from a graphite sheet.

[0053] As shown in FIG. 3, one end of the contact member
150 is in contact with the black matrix 120. The other end of
the contact member 150 is in contact with the radiation layer
160. The contact member 150 in contact with the first con-
ductive region 125 effectively conducts heat from the first
conductive region 125 to the radiation layer 160. The radia-
tion layer 160 emits the heat outside the display panel 100.
Thus, a temperature rise of the display panel 100 is sup-
pressed effectively. In the present invention, the contact mem-
ber 150 and the radiation layer 160 are exemplified as the heat
dissipater.

[0054] FIG. 4 is a schematic cross-sectional view of the
display panel 100. The black matrix 120 is further described
with reference to FIG. 4.

[0055] A part of a laser device D for repair, a laser beam B
emitted from the laser device D and a foreign object ED
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interposed between the transparent cathode 114 and the bank
130 (i.e. in the electronic transport layer 113) are shown in
FIG. 4. At this moment, an electric conduction path is formed
between the transparent cathode 114 and the organic emission
layer 143 via the foreign object ED to prevent the organic
emission layer 143 from good emission. In this embodiment,
the black matrix is situated near the organic emission layer
140. Therefore, laser repair may be executed to remove the
foreign object ED through the first conductive layer 125.
[0056] A filling rate of thermally conductive materials
loaded into the first conductive region 125 of the black matrix
120 may be adjusted so as to allow passage of the laser beam
B for repair. In particular, the filling rate may be, for example,
20-30% 1in volumetric ratio. This allows arrival of the laser
beam B emitted from the laser device D at the foreign object
ED through the first conductive region 125 of the black matrix
120 and the transparent cathode 114, so that the laser beam B
burns off the foreign object ED. Accordingly, the electric
conduction path formed by the foreign object ED is removed
to achieve appropriate current supply to the organic emission
layers 143. Thus, the foreign object ED causing dark spot
pixels is appropriately removed. In the present embodiment,
the first conductive region 125 configured to allow passage of
the laser beam B under adjustment to the aforementioned
filling rate is exemplified as the allowance region.

(Formation of Black Matrix)

[0057] FIG.5is a schematic view of a formation process of
the black matrix 120. The formation process of the black
matrix 120 is described with reference to FIGS. 1 and 5.
[0058] In the present embodiment, an inkjet device is used
to form the black matrix 120 on the organic EL board 110.
FIG. 5 shows a head H of the inkjet device.

[0059] The head H is provided with discharge apertures P,
from which graphite resin materials are discharged to form
the black matrix 120. The discharge apertures P include a first
discharge aperture P1 to form the first conductive region 125
of the black matrix 120 and a second discharge aperture P2 to
form the second conductive region 126 of the black matrix
120. Materials with high thermal conductivity (e.g. carbon
nanotubes) are contained in graphite materials M1 of the
black matrix 120 discharged from the first discharge aperture
P1 than graphite materials M2 of the black matrix 120 dis-
charged from the second discharge aperture P2. Therefore,
thermal conductivity is higher in the first conductive region
125 around the blue emission region than the second conduc-
tive region 126 around the red and green emission regions.
[0060] In order to complete the display panel 100, a facing
board (not shown) is placed after the graphite resin materials
M1, M2 cure on the transparent cathode 114 to form the black
matrix 120.

(Simulation)

[0061] FIG. 6 shows aschematic view of a simulation about
a temperature distribution on a display panel which includes
a black matrix formed from a graphite resin without any
materials of high thermal conductivity such as carbon nano-
tubes. FIG. 7 shows a schematic view of a simulation about a
temperature distribution on a display panel including a black
matrix over which carbon nanotubes are distributed entirely.
FIG. 8 shows a schematic view of a simulation about a tem-
perature distribution on the display panel 100 according to the
present embodiment. It should be noted that the black matri-
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ces shown in FIGS. 6 and 7 are disconnected from a heat
dissipater whereas the black matrix 120 shown in FIG. 8 is
connected to the heat dissipater (the contact member 150 and
the radiation layer 160) as described above. The simulations
about temperature distributions are described with reference
to FIGS. 6t0 8.

[0062] Sections (a)of FIGS. 6 to 8 are schematic plan views
of the black matrices. The black matrix shown in the section
(a) of FIG. 6 has low thermal conductivity as a whole. The
black matrix shown in the section (a) of FIG. 7 has high
thermal conductivity as a whole. The first conductive region
125 of the black matrix 120 shown in the section (a) of FIG.
8 has thermal conductivity equivalent to the thermal conduc-
tivity of the black matrix shown in the section (a) of FIG. 7.
The second conductive region 126 of the black matrix 120
shown in the section (a) of FIG. 8 has thermal conductivity
equivalent to the thermal conductivity of the black matrix
shown in the section (a) of FIG. 6. It should be noted that there
is no difference in arrangement of the red, green and blue
emission regions among FIGS. 6 to 8.

[0063] Sections (b) of FIGS. 6 to 8 show numerical settings
used for the simulations of the temperature distributions. The
numbers of “0.1” are assigned to the red emission regions.
The numbers of “0.07” are assigned to the green emission
regions. The numbers of “1.6” are assigned to the blue emis-
sion regions. The numbers of “0” are assigned to regions in
which the black matrices are situated. These values mean heat
amounts in respective regions. It should be noted that there is
no difference in the numerical settings in the sections (b)
among FIGS. 6 to 8.

[0064] Sections (¢) of FIGS. 6 to 8 show simulation results.
The sections (c) of FIGS. 6 to 8 are temperature contour maps
resulting from the simulations under the aforementioned con-
ditions. The temperature distributions are described with ref-
erence to the sections (¢) of FIGS. 6 to 8. The temperature
distributions are drawn by temperature contours of which
intervals are “2° C.”,

[0065] According to the simulation result shown in the
section (c) of FIG. 6, the highest temperature region was
caused in correspondence to the blue emission region (the
central region). The temperature fell with the increasing dis-
tance from the blue emission region. The lowest temperature
region was caused in correspondence to the green emission
region away from the blue emission region. A difference in
temperature between the highest and lowest temperature
regions was 14.3° C.

[0066] According to the simulation result shown in the
section (c¢) of FIG. 7, the highest temperature region was
caused in correspondence to the blue emission region (the
central region). The temperature fell with the increasing dis-
tance from the blue emission region. The lowest temperature
region was caused in correspondence to the green emission
region away from the blue emission region. A difference in
temperature between the highest and lowest temperature
regions was 12.0° C.

[0067] According to the simulation result shown in the
section (c) of FIG. 8, the highest temperature region was
caused in correspondence to the blue emission region (the
central region). The temperature fell with the increasing dis-
tance from the blue emission region. The lowest temperature
region was caused in correspondence to the green emission
region away from the blue emission region. A difference in
temperature between the highest and lowest temperature
regions was 6.2° C.
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[0068] Specifically, the temperature in the highest tempera-
ture region shown in the section (¢) of F1IG. 7 is 6.1° C. lower
than the temperature in the highest temperature region shown
in the section (c) of FIG. 6. The temperature in the highest
temperature region shown in the section (c) of FIG. 8 is 9.9°
C. lower than the temperature in the highest temperature
region shown in the section (¢) of FIG. 6.

[0069] Itis figured out from the results that the temperature
of the entire display panel 100 may be reduced if the carbon
nanotubes with high thermal conductivity are distributed only
around the blue emission region without distribution of the
carbon nanotubes over the entire black matrix 120. Since the
highest temperature shown in the section (¢) of FIG. 8 is lower
than the highest temperature shown in the section (¢) of FIG.
7, itis figured out that connection between the first conductive
region 125 and the heat radiation member (the contact mem-
ber 150 and the radiation layer 160) contributes to a reduction
in the highest temperature of the display panel 100. There-
fore, the principles of the present embodiment contribute to
effective suppression of the temperature of the display panel
100 and reduction in usage of thermally conductive materials
which are relatively expensive.

[0070] In the present embodiment, the temperature distri-
bution of the display panel 100 is controlled by a filling rate of
the thermally conductive materials loaded around the open-
ings 121, which are formed in the black matrix 120. There-
fore, it is unnecessary to provide a thermally conductive layer
separately from the black matrix 120. Consequently, a com-
ponent count of the display panel 100 decreases, so that the
display panel 100 is structurally simplified.

Second Embodiment

[0071] FIG. 9 is a schematic plan view of a display panel
100A according to the second embodiment. The display panel
100A is described with reference to FIG. 9. It should be noted
that the same reference numerals and signs are given to the
same components as components of the display panel 100
according to the first embodiment. Description about the
common components with the first embodiment is omitted.
Differences from the display panel 100 according to the first
embodiment are described.

[0072] Some ofthe organic EL emission elements are likely
to deteriorate because of characteristics that their heat gen-
eration amounts are susceptible to heat from other organic EL
emission elements. In the present embodiment, organic EL
emission elements situated in the green emission regions are
exemplified as the elements with such characteristics. The
organic EL emission elements situated in the green emission
region have emission efficiency more susceptible to heat (de-
teriorate with time) than organic emission elements situated
in the red emission regions have.

[0073] The display panel 100A includes the organic EL
board 110 and a black matrix 120A facing the organic EL
board 110.

[0074] The black matrix 120A includes blue conductive
regions 125B formed around the blue emission regions, red
conductive regions 125R formed around the red emission
regions, and green conductive regions 125G formed around
the green emission regions. The blue conductive regions
125B correspond to the first conductive regions 125 described
in the context of the first embodiment. The red conductive
regions 125R are closer to the red emission regions than the
blue and/or green emission regions. The green conductive
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regions 125G are closer to the green emission regions than the
blue and/or red emission regions.

[0075] The thermal conductivity of the green conductive
regions 125G around the green emission regions is set higher
than the thermal conductivity of the red conductive regions
125R around the red emission regions and lower than the
thermal conductivity of the blue conductive regions 125B
around the blue emission regions. A difference in thermal
conductivity among the green, red and blue conductive
regions 125G, 125R, 125B may be determined by a filling rate
of materials with high thermal conductivity such as carbon
nanotubes, as described in the context of the first embodi-
ment.

[0076] Theprinciples of the second embodiment contribute
to suppression of deterioration of not only the blue emission
elements 140B in the blue emission regions but also the green
emission elements 140G in the green emission regions and
reduction in usage of thermally conductive materials which
are relatively expensive.

Third Embodiment

[0077] FIG. 10 is a schematic sectional view of the display
panel 100B in the third embodiment. The display panel 100B
is described with reference to FIG. 10. It should be noted that
the same reference numerals and signs are given to the same
components as components of the display panel 100 accord-
ing to the first embodiment. Description about the common
components with the first embodiment is omitted. Differ-
ences from the display panel 100 according to the first
embodiment are described.

[0078] The display panel 100B includes the organic EL
board 110, a black matrix 120B facing the organic EL board
110, and the radiation layer 160.

[0079] The black matrix 120B is provided with red open-
ings 121R in correspondence to the organic emission layers
143 of the red emission elements 140R, green openings 121G
in correspondence to the organic emission layers 143 of the
green emission elements 140G, and blue openings 121B in
correspondence to the organic emission layers 143 of the blue
emission elements 140B. Light from the organic emission
layers 143 of the red emission elements 140R is irradiated
from the display panel 100B through the red openings 121R.
Light from the organic emission layers 143 of the green
emission elements 140G is irradiated from the display panel
100B through the green openings 121G. Light from the
organic emission layers 143 of the blue emission elements
140B is irradiated from the display panel 100B through the
blue openings 121B.

[0080] The black matrix 120B is uniformly loaded with
materials having high thermal conductivity. Alternatively, the
materials with high thermal conductivity may be intensively
loaded around the blue openings, like the first embodiment.

[0081] The black matrix 120B includes thick film regions
formed around the blue openings 121B and thin film regions
formed around the red and green openings 121R, 121G. The
black matrix 120B is thicker in the thick film regions than the
thin film regions. In the present embodiment, the blue open-
ing 121B is exemplified as the first opening section. The red
and green openings 121R, 121G are exemplified as the sec-
ond opening section.

[0082] The thermal conductivity of the black matrix 120B
depends on not only the materials with high thermal conduc-
tivity but also the thickness dimension of the black matrix
120B. The black matrix 120B is the thickest around the blue
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openings 121B. Therefore, heat may be conducted effectively
from the blue emission elements 140B.

[0083] Accordingly, the materials with high thermal con-
ductivity do not have to have as high thermal conductivity as
carbon nanotubes. In the present embodiment, the thermal
conductivity of the materials with high thermal conductivity
loaded in the black matrix 120B is preferably no less than 80
W/m-K. Carbon and chrome are exemplified as such ther-
mally conductive materials.

[0084] In the present embodiment, a temperature distribu-
tion of the display panel 100B is controlled according to the
thickness of the black matrix 120B. Therefore, it is unneces-
sary to provide a thermally conductive layer separately from
the black matrix 120B. Consequently, a component count of
the display panel 100B decreases, so that the display panel
100B is structurally simplified.

Fourth Embodiment

[0085] FIG. 11 is a schematic sectional view of a display
panel 100C according to the fourth embodiment. The display
panel 100C is described with reference to FIG. 11. It should
be noted that the same reference numerals and signs are given
to the same components as components of the display panel
100 according to the first embodiment. Description about the
common components with the first embodiment is omitted.
Differences from the display panel 100 according to the first
embodiment are described.

[0086] The display panel 100C includes the organic EL
board 110, a facing board 170, which faces the organic EL
board 110, a black matrix 120C formed on the facing board
170, and the radiation layer 160.

[0087] The black matrix 120C is provided with the red
openings 121R in correspondence to the organic emission
layers 143 of the red emission elements 140R, the green
openings 121G in correspondence to the organic emission
layers 143 of the green emission elements 140G, and the blue
openings 121B in correspondence to the organic emission
layers 143 of the blue emission elements 140B. Light from
the organic emission layers 143 of the red emission elements
140R is irradiated from the display panel 100C through the
red openings 121R and the facing board 170. Light from the
organic emission layers 143 of the green emission elements
140G is irradiated from the display panel 100C through the
green openings 121G and the facing board 170. Light from
the organic emission layers 143 of the blue emission elements
140B is irradiated from the display panel 100C through the
blue openings 121B and the facing board 170.

[0088] The black matrix 120C includes first conductive
regions 125C with high thermal conductivity and second
conductive regions 126C which have lower thermal conduc-
tivity than the first conductive regions 125C do. Materials
with high thermal conductivity such as carbon nanotubes are
loaded into the first conductive regions 125C. The materials
with high thermal conductivity are not loaded into the second
conductive regions 126C. Alternatively, the materials with
high thermal conductivity may be loaded into the second
conductive regions 126C at a filling rate smaller than a filling
rate in the first conductive regions 125C. Like the first
embodiment, the first conductive regions 125C are preferably
connected to the radiation layer 160 via a contact member
(not shown in the figure).
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[0089] FIG. 12 is a schematic diagram of a formation pro-
cess for the black matrix 120C. The formation process for the
black matrix 120C is described with reference to FIGS. 11
and 12.

[0090] The black matrix 120C is formed on the facing
board 170 by an inkjet device. FIG. 12 shows a head H of the
inkjet device.

[0091] The head H is provided with discharge apertures P
configured to discharge graphite resin materials used for for-
mation of the black matrix 120C. The discharge apertures P
include the first discharge apertures P1 for forming the black
matrix 120C in the first conductive regions 125C and the
second discharge apertures P2 for forming the black matrix
120C in the second conductive regions 126C. The graphite
resin materials M1 of the black matrix 120C discharged from
the first discharge apertures P1 include a larger amount of
materials with high thermal conductivity (e.g. carbon nano-
tubes) than the graphite resin materials M2 of the black matrix
120C discharged from the second discharge apertures P2.
Therefore, the thermal conductivity becomes higher in the
first conductive regions 125C around the blue openings 121B
than the second conductive regions 126C around the red and
green openings 121R, 121G.

[0092] The black matrix is formed if the graphite resin
materials M1, M2 cure on the facing board 170. The facing
board 170 and the black matrix 120C are then superimposed
on the organic EL board 110 to complete the display panel
100C.

Fifth Embodiment

[0093] FIG. 13 is a schematic sectional view of a display
panel 100D according to the fifth embodiment. The display
panel 100D is described with reference to FIG. 13. It should
be noted that the same reference numerals and signs are given
to the same components as components of the display panels
100, 100C according to the first and fourth embodiments.
Description about the common components with the first
and/or fourth embodiments is omitted. Differences between
the display panel 100D according to the fifth embodiment and
the display panel(s) 100, 100C in the first and/or fourth
embodiments are described.

[0094] The display panel 100D includes the organic EL
board 110, the facing board 170 facing the organic EL board
110, the black matrix 120C formed on the facing board 170,
a thermally conductive metal layer 180 situated between the
black matrix 120C and the transparent cathode 114 of the
organic EL board 110, and the radiation layer 160. Like the
first and fourth embodiments, the black matrix 120C is con-
nected to the radiation layer 160 via the contact member (not
shown in the figure). The contact member is also in contact
with the metal layer 180 to facilitate conduction of heat con-
ducted by the metal layer 180 to the radiation layer 160. The
radiation layer 160 emits the heat outside the display panel
100D.

[0095] In the present embodiment, the thermal conductiv-
ity of the metal layer 180 is preferably no less than 200
W/m-K. Aluminum, copper or silver is exemplified as such a
metal material. In the present embodiment, the metal layer
180 may be used as not only the thermally conductive layer
but also a wire for supplying electric power and signals to the
display panel 100D.
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Sixth Embodiment

[0096] In the series of embodiments, the thermal conduc-
tivity of the black matrix is locally increased, so that a tem-
perature rise is effectively suppressed. Such suppression prin-
ciples against a temperature rise are also applied to
components other than the black matrix.

[0097] FIG. 14 is a schematic sectional view of a display
panel 100E according to the sixth embodiment. The display
panel 100E is described with reference to FI1G. 14. It should
be noted that the same reference numerals and signs are given
to the same components as components of the display panel
100 according to the first embodiment. Description about the
common components with the first embodiment is omitted.
Differences from the display panel 100 according to the first
embodiment are described.

[0098] The display panel 100E includes the organic EL
board 110, a thermally conductive layer 190 facing the
organic EL board 110, and the radiation layer 160. A facing
board (not shown in the figure), on which a black matrix (not
shown in the figure) is formed, is set on the thermally con-
ductive layer 190 to complete the display panel 100E.
[0099] Thethermally conductive layer 190 is provided with
red openings 191R in correspondence to the organic emission
layers 143 ofthe red emission elements 140R, green openings
191G in correspondence to the organic emission layers 143 of
the green emission elements 140G, and blue openings 191B
in correspondence to the organic emission layers 143 of the
blue emission elements 140B. Light from the organic emis-
sion layers 143 of the red emission elements 140R is irradi-
ated from the display panel 100E through the red openings
191R. Light from the organic emission layers 143 of the green
emission elements 140G is irradiated from the display panel
100E through the green openings 191G. Light from the
organic emission layers 143 of the blue emission elements
140B is irradiated from the display panel 100E through the
blue openings 191B.

[0100] The thermally conductive layer 190 includes first
conductive regions 195 with high thermal conductivity and
second conductive regions 196 which have lower thermal
conductivity than the first conductive regions 195 do. Mate-
rials with high thermal conductivity such as carbon nanotubes
are loaded into the first conductive regions 195. The materials
with high thermal conductivity are not loaded in the second
conductive regions 196. Alternatively, the materials with high
thermal conductivity is loaded in the second conductive
regions 196 at a filling rate smaller than the filling rate in the
first conductive regions 195. Like the first embodiment, the
first conductive regions 195 are preferably connected to the
radiation layer 160 via a contact member (not shown in the
figure). In the present embodiment, the first conductive region
195 is exemplified as the first region. The second conductive
region 196 is exemplified as the second region.

[0101] In the present embodiment, the thermally conduc-
tive layer 190 causes the same thermal conductance action as
the thermal conductance action of the black matrix 120 in the
first embodiment. If the thermally conductive layer 190 is
used as a black matrix for blocking light from the organic
emission layers 143, the display panel 100E has a structure
equivalent to the structure described in the context of the first
embodiment.

<Display Device>

[0102] FIG. 15 is a schematic diagram of a display device
200 in which one of the display panels 100, 100A, 100B,
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100C, 100D, 100E described in the context of the series of
embodiments is incorporated. The display device 200 is
described with reference to FIG. 15.

[0103] Thedisplay device 200 includes a display panel 250
and a housing 210 configured to support the display panel
250. It should be noted that the display panel 250 is any one
of the display panels 100, 100A, 1008, 100C, 100D, 100E
described in the context of the series of embodiments.

[0104] Various circuits and devices for causing the display
panel 250 to display images are incorporated in the housing
210. As described above, the display panel 250 appropriately
emits internal heat. Therefore, the display device 200 may
display high quality images for a long time.

[0105] Atelevision set, a display device of a personal com-
puter, a cellular phone, and other devices configured to dis-
play images are exemplified as the display device 200.

[0106] The aforementioned embodiments mainly include
the following features. An organic EL display panel and dis-
play device with the following features may effectively sup-
press a temperature rise over the entire organic EL display.

[0107] AnorganicEL display panel according to one aspect
of the aforementioned embodiments includes an organic EL
board including organic emission elements which are situated
in respective emission regions compartmentalized by a con-
fining wall, and a black matrix which faces the organic EL
board. The black matrix is provided with openings, each of
which allows passage of light from each of the organic emis-
sion elements. The organic emission elements include a first
organic emission element with an organic emission layer
configured to emit light in first emission color, and a second
organic emission element with an organic emission layer
configured to emit light in second emission color which is
different from the first emission color. The openings include
a first opening in correspondence to the first organic emission
element, and a second opening in correspondence to the sec-
ond organic emission element. The first organic emission
element has lower emission efficiency than the second
organic emission element does. Thermal conductivity is
higher around the first opening than the second opening.

[0108] According to the aforementioned configuration, the
organic EL board includes organic emission elements situ-
ated in respective emission regions compartmentalized by the
confining wall. The black matrix facing the organic EL board
is provided with openings, each of which allows passage of
light from each of the organic emission elements. The organic
emission elements include a first organic emission element
with an organic emission layer configured to emit light in first
emission color, and a second organic emission element with
an organic emission layer configured to emit light in second
emission color which is different from the first emission
color. The openings include a first opening in correspondence
to the first organic emission element, and a second opening in
correspondence to the second organic emission element.
Since the first organic emission element has lower emission
efficiency than the second organic emission element does, the
first organic emission element is likely to cause more heat
than the second organic emission element is. However, since
thermal conductivity is higher around the first opening than
the second opening, heat from the first organic emission ele-
ment is conducted effectively. Therefore, a temperature rise is
effectively suppressed over the entire organic EL display
panel.
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[0109] Inthe aforementioned configuration, it is preferable
that the first organic emission element is a blue emission
element configured to emit light in blue.

[0110] According to the aforementioned configuration, the
first organic emission element is a blue emission element
configured to emit light in blue. In general, an organic emis-
sion layer configured to emit light in blue is inferior to other
organic emission layers configured to emit light in different
hue in terms of luminance and/or life time. In the aforemen-
tioned configuration, since the thermal conductivity around
the first opening in correspondence to the blue emission ele-
ment is higher than the thermal conductivity around the sec-
ond opening, heat from the blue emission element is effec-
tively conducted. Therefore, a temperature rise is effectively
suppressed over the entire organic EL display panel.

[0111] Inthe aforementioned configuration, it is preferable
that the organic emission elements include a blue emission
element configured to emit light in blue, a red emission ele-
ment configured to emit light in red, and a green emission
element configured to emit light in green. The first organic
emission element may be the blue emission element. The
second organic emission element may be the red emission
element or the green emission element.

[0112] According to the aforementioned configuration, the
organic emission elements include a blue emission element
configured to emit light in blue, a red emission element con-
figured to emit light in red, and a green emission element
configured to emit light in green. The first organic emission
element is the blue emission element. The second organic
emission element is the red emission element or the green
emission element. In general, an organic emission layer con-
figured to emit light in blue is inferior to another organic
emission layer configured to emit light inred or green in terms
of luminance and/or life time. In the aforementioned configu-
ration, since the thermal conductivity around the first opening
in correspondence to the blue emission element is higher than
the thermal conductivity around the second opening, heat
from the blue emission element is effectively conducted.
Therefore, a temperature rise is effectively suppressed over
the entire organic EL display panel.

[0113] Inthe aforementioned configuration, it is preferable
that the organic emission elements include a third organic
emission element with an organic emission layer configured
to emit light in third emission color which is different from
both of the first emission color and the second emission color.
The openings may include a third opening in correspondence
to the third organic emission element. Emission efficiency of
the third organic emission element may be more susceptible
to heat than emission efficiency of the second organic emis-
sion element is. The thermal conductivity may be higher
around the third opening than the second opening but lower
around the third opening than the first opening.

[0114] According to the aforementioned configuration, the
organic emission elements include a third organic emission
element with an organic emission layer configured to emit
light in third emission color which is different from both of
the first emission color and the second emission color. The
openings include a third opening in correspondence to the
third organic emission element. Since the thermal conductiv-
ity may be higher around the third opening than the second
opening, heat becomes less influential in the emission effi-
ciency of the third organic emission element although the
emission efficiency of the third organic emission element is
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more susceptible to heat than emission efficiency of the sec-
ond organic emission element is.

[0115] Inthe aforementioned configuration, it is preferable
that the organic emission elements include a blue emission
element configured to emit light in blue, a red emission ele-
ment configured to emit light in red, and a green emission
element configured to emit light in green. The emission effi-
ciency of the first organic emission element may be lower
than the emission efficiency of the third organic emission
element is. The first organic emission element may be a blue
emission element configured to emit light in blue. The second
organic emission element may be a red emission element
configured to emit light in red. The third organic emission
element may be a green emission element configured to emit
light in green. The thermal conductivity may be lower around
the third opening than the first opening.

[0116] According to the aforementioned configuration, the
first organic emission element 1s a blue emission element
configured to emit light in blue. The second organic emission
element is a red emission element configured to emit light in
red. The third organic emission element is a green emission
element configured to emit light in green. Since the thermal
conductivity is higher around the first opening than the sec-
ond and third openings, heat from the blue emission element
is effectively conducted although the emission efficiency of
the blue emission element is lower than each of the emission
efficiencies of the red and green emission elements. There-
fore, a temperature rise is effectively suppressed over the
entire organic EL display panel. In addition, since the thermal
conductivity is higher around the third opening than the sec-
ond opening although the thermal conductivity is lower
around the third opening than the first opening, heat becomes
less influential in the emission efficiency of the green organic
emission element.

[0117] Intheaforementioned configuration, itis preferable
that the black matrix contains thermally conductive materials
loaded around the openings. A filling rate of the thermally
conductive materials may be higher around the first opening
than the second opening.

[0118] According to the aforementioned configuration, the
black matrix contains thermally conductive materials loaded
around the openings. Since a filling rate of the thermally
conductive materials is higher around the first opening than
the second opening, the thermal conductivity becomes higher
around the first opening than the second opening. Therefore,
a temperature rise is effectively suppressed over the entire
organic EL display panel.

[0119] Inthe aforementioned configuration, itis preferable
that the thermally conductive materials have thermal conduc-
tivity no less than 1,000 W/m'K.

[0120] According to the aforementioned configuration,
since the thermally conductive materials have thermal con-
ductivity no less than 1,000 W/m'K, a temperature rise is
effectively suppressed over the entire organic EL display
panel.

[0121] Inthe aforementioned configuration, it is preferable
that the thermally conductive materials include carbon nano-
tubes.

[0122] According to the aforementioned configuration,
since the thermally conductive materials include carbon
nanotubes, a temperature rise is effectively suppressed over
the entire organic EL display panel.
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[0123] 1Inthe aforementioned configuration, it is preferable
that the black mattix is provided with a travelling path which
allows passage of a laser beam for repair.

[0124] According to the aforementioned configuration,
since the black matrix is provided with a travelling path which
allows passage of a laser beam for repair, it becomes easy to
remove foreign objects between the black matrix and the
organic EL board.

[0125] Inthe aforementioned configuration, it is preferable
that the organic EL display panel further includes a thermally
conductive metal layer formed around the first opening, and a
heat dissipater configured to emit heat, whichis conducted by
the metal layer, to the outside. The metal layer may be con-
nected to the heat dissipater.

[0126] According to the aforementioned configuration, the
organic EL display panel further includes a thermally con-
ductive metal layer formed around the first opening, and a
heat dissipater configured to emitheat, whichis conducted by
the metal layer, to the outside. Since the metal layer is con-
nected to the heat dissipater, a temperature rise is effectively
suppressed over the entire organic EL display panel.

[0127] Intheaforementioned configuration, it is preferable
that the metal layer has thermal conductivity no less than 200
W/mK.

[0128] According to the aforementioned configuration,
since the metal layer has thermal conductivity no less than
200 W/m'K, a temperature rise is effectively suppressed over
the entire organic EL display panel.

[0129] Inthe aforementioned configuration, it is preferable
that the metal layer includes at least one of metal materials
selected from a group consisting of aluminum, copper and
silver.

[0130] According to the aforementioned configuration,
since the metal layer includes at least one of metal materials
selected from a group consisting of aluminum, copper and
silver, a temperature rise is effectively suppressed over the
entire organic EL display panel.

[0131] Intheaforementioned configuration, it is preferable
that the black matrix contains thermally conductive materials
loaded around the openings. The black matrix may be thicker
around the first opening than the second opening.

[0132] According to the aforementioned configuration, the
black matrix contains thermally conductive materials loaded
around the openings. Since the black matrix is thicker around
the first opening than the second opening, it may be easy to set
higher thermal conductivity around the first opening than the
second opening.

[0133] Inthe aforementioned configuration, it is preferable
that the thermally conductive materials have thermal conduc-
tivity no less than 80 W/m'K.

[0134] According to the aforementioned configuration,
since the thermally conductive materials have thermal con-
ductivity no less than 80 W/m K, a temperature rise is effec-
tively suppressed over the entire organic EL display panel.
[0135] Inthe aforementioned configuration, it is preferable
that the thermally conductive materials include at least one of
materials selected from a group consisting of carbon and
chrome.

[0136] According to the aforementioned configuration,
since the thermally conductive materials include at least one
of materials selected from a group consisting of carbon and
chrome, a temperature rise is effectively suppressed over the
entire organic EL display panel.
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[0137] Inthe aforementioned configuration, itis preferable
that the organic EL display panel further includes a heat
dissipater configured to emit heat outside from the black
matrix. The black matrix may be connected to the heat dissi-
pater.

[0138] According to the aforementioned configuration, the
organic EL display panel further includes a heat dissipater
configured to emit heat outside from the black matrix. Since
the black matrix is connected to the heat dissipater, a tem-
perature rise is effectively suppressed over the entire organic
EL display panel.

[0139] An organic EL display panel according to another
aspect of the aforementioned embodiments includes organic
emission elements which are situated in respective emission
regions compartmentalized by a confining wall, and a ther-
mally conductive layer formed on the confining wall. The
organic emission elements include a first organic emission
element with an organic emission layer configured to emit
light in first emission color, and a second organic emission
element with an organic emission layer configured to emit
light in second emission color which is different from the first
emission color. The thermally conductive layer is loaded with
thermally conductive materials. The thermally conductive
layer includes a first region closer to the first organic emission
element than the second organic emission element, and a
second region closer to the second organic emission element
than the first organic emission element. A filling rate of the
thermally conductive materials is higher in the first region
than the second region.

[0140] According to the aforementioned configuration, the
organic emission elements are situated in respective emission
regions which are compartmentalized by the confining wall.
The thermally conductive layer is formed on the confining
wall. The organic emission elements include a first organic
emission element with an organic emission layer configured
to emit light in first emission color, and a second organic
emission element with an organic emission layer configured
to emit light in second emission color which is different from
the first emission color. The thermally conductive layer
loaded with thermally conductive materials includes a first
region closer to the first organic emission element than the
second organic emission element, and a second region closer
to the second organic emission element than the first organic
emission element. Since a filling rate of the thermally con-
ductive materials is higher in the first region than the second
region, heat from the first organic emission element is effec-
tively conducted. Therefore, a temperature rise is effectively
suppressed over the entire organic EL display panel.

[0141] Intheaforementioned configuration, itis preferable
that the thermally conductive layer is a black matrix.

[0142] According to the aforementioned configuration,
since the thermally conductive layer does not only cause
thermal conduction effect but also is used as a black matrix,
the organic EL display panel may be thinned.

[0143] A display device according to another aspect of the
aforementioned embodiments includes the aforementioned
organic EL display panel.

[0144] According to the aforementioned configuration,
since the display device includes the organic EL display
panel, the display device may display images without an
excessive temperature rise. Therefore, the display device may
display good quality images for a long time.
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INDUSTRIAL APPLICABILITY

[0145] The principles of the aforementioned embodiments
may be suitably applied to apparatuses which use organic
emission elements to display images.
1. An organic electroluminescence display panel, compris-
ing:
an organic electroluminescence board including organic
emission elements which are situated in emission
regions, respectively, the emission regions compartmen-
talized by a confining wall, and
a black matrix which faces the organic electrolumines-
cence board,
wherein the black matrix is provided with openings, each
of which allows passage of light from each of the organic
emission elements,
wherein the organic emission elements include a first
organic emission element with an organic emission layer
configured to emit light in first emission color, and a
second organic emission element with an organic emis-
sion layer configured to emit light in second emission
color which is different from the first emission color,
wherein the openings include a first opening in correspon-
denceto the first organic emission element, and a second
opening in correspondence to the second organic emis-
sion element,
wherein the first organic emission element has lower emis-
sion efficiency than the second organic emission ele-
ment does, and
wherein thermal conductivity is higher around the first
opening than the second opening.
2. The organic electroluminescence display panel accord-
ing to claim 1,
wherein the first organic emission element is a blue emis-
sion element configured to emit light in blue.
3. The organic electroluminescence display panel accord-
ing to claim 1,
wherein the organic emission elements include a blue
emission element configured to emit light in blue, a red
emission element configured to emit light in red, and a
green emission element configured to emit light in
green,
wherein the first organic emission element is the blue emis-
sion element, and
wherein the second organic emission element is the red
emission element or the green emission element.
4. The organic electroluminescence display panel accord-
ing to claim 1,
wherein the organic emission elements include a third
organic emission element withan organic emission layer
configured to emit light in third emission color which is
different from both of the first emission color and the
second emission color,
wherein the openings include a third opening in correspon-
dence to the third organic emission element,
wherein emission efficiency of the third organic emission
element is more susceptible to heat than emission effi-
ciency of the second organic emission element is, and
wherein the thermal conductivity is higher around the third
opening than the second opening.
5. The organic electroluminescence display panel accord-
ing to claim 4,
wherein the organic emission elements include a blue
emission element configured to emit light in blue, a red
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emission element configured to emit light in red, and a
green emission element configured to emit light in
green,
wherein the emission efficiency of the first organic emis-
sion element is lower than the emission efficiency of the
third organic emission element is,
wherein the first organic emission element is a blue emis-
sion element configured to emit light in blue,
wherein the second organic emission element is a red emis-
sion element configured to emit light in red,
wherein the third organic emission element is a green emis-
sion element configured to emit light in green, and
wherein the thermal conductivity is lower around the third
opening than the first opening.
6. The organic electroluminescence display panel accord-
ing to claim 1,
wherein the black matrix contains thermally conductive
materials loaded around the openings, and
wherein a filling rate of the thermally conductive materials
is higher around the first opening than the second open-
ing.
7. The organic electroluminescence display panel accord-
ing to claim 6,
wherein the thermally conductive materials have thermal
conductivity no less than 1,000 W/m'K.
8. The organic electroluminescence display panel accord-
ing to claim 7,
wherein the thermally conductive materials include carbon
nanotubes.
9. The organic electroluminescence display panel accord-
ing to claim 8,
wherein the black matrix includes an allowance region
which allows passage of a laser beam for repair.
10. The organic electroluminescence display panel accord-
ing to claim 1, further comprising:
a thermally conductive metal layer formed around the first
opening, and
a heat dissipater configured to emit heat outside, the heat
conducted by the metal layer,
wherein the metal layer is connected to the heat dissipater.
11. The organic electroluminescence display panel accord-
ing to claim 10,
wherein the metal layer has thermal conductivity no less
than 200 W/m'K.
12. The organic electroluminescence display panel accord-
ing to claim 11,
wherein the metal layer includes at least one of metal
materials selected from a group consisting of aluminum,
copper and silver.
13. The organic electroluminescence display panel accord-
ing to claim 1,
wherein the black matrix contains thermally conductive
materials loaded around the openings, and
wherein the black matrix is thicker around the first opening
than the second opening.
14. The organic electroluminescence display panel accord-
ing to claim 13,
wherein the they conductive materials have thermal con-
ductivity no less than 80 W/m'K.
15. The organic electroluminescence display panel accord-
ing to claim 11,
wherein the thermally conductive materials include at least
one of materials selected from a group consisting of
carbon and chrome.
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16. The organic electroluminescence display panel accord-
ing to claim 1, further comprising:
a heat dissipater configured to emit heat outside from the
black matrix,
wherein the black matrix is connected to the heat dissipater.
17. An organic electroluminescence display panel, com-
prising:
organic emission elements which are situated in emission
regions, respectively, the emission regions compartmen-
talized by a confining wall, and
athermally conductive layer formed on the confining wall,
wherein the organic emission elements include a first
organic emission element with an organic emission layer
configured to emit light in first emission color, and a
second organic emission element with an organic emis-
sion layer configured to emit light in second emission
color which is different from the first emission color,
wherein the thermally conductive layer is loaded with ther-
mally conductive materials,
wherein the thermally conductive layer includes a first
region closer to the first organic emission element than
the second organic emission element, and a second
region closer to the second organic emission element
than the first organic emission element, and
wherein a filling rate of the thermally conductive materials
is higher in the first region than the second region.
18. The organic electroluminescence display panel accord-
ing to claim 17,
wherein the thermally conductive layer is a black matrix.
19. A display device comprising the organic electrolumi-
nescence display panel according to claim 1.
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