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(57) ABSTRACT

An organic electroluminescent (EL) panel unit includes: an
organic EL panel that displays an image on a front surface
thereof; and a plurality of sheet members attached to a panel
back surface which 1s a back surface of the organic EL panel.
The plurality of sheet members are each formed by rolling
a metal sheet, and the plurality of sheet members include
two sheet members that are attached to the panel back
surface such that a portion of one of the two sheet members
is disposed adjacent to a portion of the other sheet member
and the two sheet members have mutually different rolling
directions.

10
Y

Ve

[ <> :Rolling direction |



Patent Application Publication

Feb.2,2017 Sheet10f12  US 2017/0033310 Al
FIG. 1
(@) 210
(«é-w‘a» :Rolling direction} 2/70 el

o

7
200

-
3210
®) ~ 270 /7
{ 7
/ f /54/;
» /
S / z
e ,&—"’ /\‘ ,%
(<--» :Curving direction] ‘Y*‘mj




Patent Application Publication  Feb. 2,2017 Sheet 2 of 12 US 2017/0033310 A1

FIG. 2




Patent Application Publication  Feb. 2,2017 Sheet 3 of 12 US 2017/0033310 A1

FIG. 3

)y
<&



Patent Application Publication  Feb. 2,2017 Sheet 4 of 12 US 2017/0033310 A1

FIG. 4

FIG. 5




Patent Application Publication

FIG. 6

Feb. 2,2017 Sheet 5 of 12

FiG. 7
160
______ 4
140 C
/ \
il i
o]
| = b2
D150 o )b " n :
| Ml st gt TS
131

US 2017/0033310 A1



Patent Application Publication  Feb. 2,2017 Sheet 6 of 12 US 2017/0033310 A1

FIG. 8A

1@03/ (‘,&«.m_;;, :Reiling dérection} ",Hé—-iz

FIG. 8B

100

(S 3

N
i
§

1003~ {~--» :Curving direction] Y <0y



Patent Application Publication  Feb. 2,2017 Sheet 7 of 12 US 2017/0033310 A1

FIG. 9A

100a / [ <3 Rolling d%rectmn} Y7

FIG. 9B




Patent Application Publication  Feb. 2,2017 Sheet 8 of 12 US 2017/0033310 A1

FIG. 9C
10
L
¢
X
f !
10027 (M :Rolling dérectian} Y@y
FIG. 9D
10
/

X
100a / [ <3 1Rolling directkm:% leiz



Patent Application Publication  Feb. 2,2017 Sheet 9 of 12 US 2017/0033310 A1

FIG, 10A

E.G(Jaf’[ é:«é-f-%s» :Rolling directianj YZ

FIG. 10B

71d,

1008~ {«:—»-9» Rolling directi@n] 7ie Y«eﬁiz



Patent Application Publication  Feb. 2,2017 Sheet 10 of 12 US 2017/0033310 A1

FiG. 10C
10
.
N 00 7
1 o
X
"’ !
10027 [ =-> :Rolling direction | Y <0y

FIG. 11

[ <> :Roiling direction | ;
N \{ @ Z



Patent Application Publication  Feb. 2,2017 Sheet 11 of 12 US 2017/0033310 A1

FIG. 12A

FIG. 12B

29a 73z 29 73b

.




Patent Application Publication  Feb. 2,2017 Sheet 12 of 12 US 2017/0033310 A1

FIG. 13

10

/ A
( JX
;@ma» :Rolling directicn;? Y



US 2017/0033310 A1

ORGANIC EL PANEL UNIT AND ORGANIC
EL DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to an organic elec-
troluminescent (EL) panel unit including an organic EL
panel.

BACKGROUND ART

[0002] An image display apparatus such as a television set
includes a display panel such as an organic EL panel. Patent
Literature (PTL) 1 discloses a display apparatus including a
heat conductive layer that conducts heat generated in the
display panel. The density of the heat conductive layer of the
display apparatus is higher in a second region than in a first
region, the first region being a region that includes a central
point of a display region or is defined near the central point,
and the second region being spaced apart from the central
point.

[0003] Patent Literature 1 discloses that the above-de-
scribed configuration suppresses a local temperature
increase in a central region of the display panel.

CITATION LIST

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Application
Publication No. 2013-97157

SUMMARY OF INVENTION

Technical Problem

[0005] The present disclosure provides an organic EL
panel unit and an organic EL display apparatus in which heat
dissipation from the organic EL panel is efficiently per-
formed, and deformation of the organic EL panel caused by
a temperature change can be suppressed.

Solution to Problem

[0006] An organic EL panel unit according to the present
disclosure includes an organic EL panel that displays an
image on a front surface thereof; and a plurality of sheet
members attached to a panel back surface which is a back
surface of the organic EL panel, the plurality of sheet
members each being formed by rolling a metal sheet,
wherein the plurality of sheet members include a first sheet
member and a second sheet member, and the first sheet
member and the second sheet member are attached to the
panel back surface such that a portion of one of the first sheet
member and the second sheet member is disposed adjacent
to a portion of the other sheet member and the first sheet
member and the second sheet member have mutually dif-
ferent rolling directions.

Advantageous Effects of Invention

[0007] With the organic EL panel unit according to the
present disclosure, the heat dissipation from the organic EL
panel can be efficiently performed, and the deformation of
the organic EL panel caused by a temperature change can be
suppressed. Accordingly, it is possible to provide a high-
quality organic EL panel unit, a thin-type television set
including such an organic EL panel unit, and the like.

Feb. 2, 2017

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a schematic diagram showing a relation-
ship between a direction of rolling of a heat-dissipation sheet
and a direction of warpage of an organic EL panel unit.
[0009] FIG. 2 is an external perspective view of the
organic EL display apparatus according to an embodiment.
[0010] FIG. 3 is an exploded perspective view of the
organic EL display apparatus according to the embodiment.
[0011] FIG. 4 is a partial cross-sectional view of the
organic EL panel unit according to the embodiment.
[0012] FIG. 5 is a partially cutaway perspective view
showing the organic EL panel according to the embodiment.
[0013] FIG. 6 is a perspective view showing an example
of pixel banks in the organic EL, panel according to the
embodiment.

[0014] FIG. 7 is an electric circuit diagram showing a
configuration of a pixel circuit in the organic EL panel
according to the embodiment.

[0015] FIG. 5A is a diagram showing an example of the
layout of a plurality of sheet members according to the
embodiment.

[0016] FIG. 8B is a diagram showing curving directions of
the plurality of sheet members shown in FIG. 8A.

[0017] FIG. 9A is a diagram showing an example of the
layout of a plurality of sheet members according to Variation
1 of the embodiment.

[0018] FIG. 9B is a diagram showing a layout of a
plurality of sheet members according to Variation 2 of the
embodiment.

[0019] FIG. 9C is a diagram showing a layout of a
plurality of sheet members according to Variation 3 of the
embodiment.

[0020] FIG. 9D is a diagram showing a layout of a
plurality of sheet members according to Variation 4 of the
embodiment.

[0021] FIG. 10A is a diagram showing a layout of a
plurality of sheet members according to Variation 5 of the
embodiment.

[0022] FIG. 10B is a diagram showing a layout of a
plurality of sheet members according to Variation 6 of the
embodiment.

[0023] FIG. 10C is a diagram showing a layout of a
plurality of sheet members according to Variation 7 of the
embodiment.

[0024] FIG. 11 is a diagram showing a portion of a layout
of a plurality of sheet members according to Variation 8 of
the embodiment.

[0025] FIG. 12A is a diagram showing a layout of a
plurality of sheet members according to Variation 9 of the
embodiment.

[0026] FIG. 12B is a partial cross-sectional view of an
organic EL. panel unit according to Variation 9 of the
embodiment.

[0027] FIG. 13 is a diagram showing a layout of a plurality
of sheet members according to Variation 10 of the embodi-
ment.

DESCRIPTION OF EMBODIMENTS

[0028] The inventors of the present application have found
that the following problems occur in conventional organic
EL panels.

[0029] An organic EL panel has a configuration in which
organic EL elements are disposed between two glass sub-
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strates. As an ordinary structure, an organic EL element
includes a light-emitting layer that emits light in order to
display an image, but due to a temperature increase caused
by heat generated by the light-emitting element itself, the
characteristics of the light-emitting layer irreversibly dete-
riorate.

[0030] Accordingly, efficient dissipation of heat generated
in the organic EL panel is an important factor from the
viewpoint of maintaining or improving, for example, the
image quality of the organic EL panel.

[0031] Also, the organic EL panel is a self-emissive dis-
play panel, and thus is not required to include a backlight,
such as that included in a liquid crystal display panel. For
this reason, it is possible to implement a thin-type organic
EL panel having a thickness of, for example, about 1 to 3
mm.

[0032] As a result, an organic EL display apparatus such
as a television receiver (television set) including the organic
EL panel is also required to be thinner.

[0033] Accordingly, in the case of, for example, attaching
a heat-dissipation member such as a metal sheet to a back
surface (panel back surface) of the organic EL panel, it is
desirable to reduce the thickness as thin as possible.
[0034] An example of the heat-dissipation member that
satisfies this demand is a heat-dissipation sheet that is a
sheet-like member formed by rolling a sheet material made
of a metal having a high thermal conductivity (for example,
aluminum).

[0035] By attaching the heat-dissipation sheet to the
organic EL panel so as to cover the panel back surface, the
heat dissipation efficiency of the organic EL panel can be
improved.

[0036] Inthis case, however, because the organic EL panel
and the heat-dissipation sheet have different thermal expan-
sion coeflicients, under the influence of, for example, a
temperature change in the surroundings of the organic EL
panel unit, a warpage occurs in a structure (organic EL panel
unit) including the organic EL panel and the heat-dissipation
sheet.

[0037] The inventors of the present application found that,
in the case where a warpage occurs in the organic EL panel
unit as described above, the direction of warpage is affected
by the rolling direction of the heat-dissipation sheet. As used
herein, the term “rolling direction” is defined as, for
example, a direction perpendicular to the axis of rollers used
to roll a metal sheet, which is a material of the heat-
dissipation sheet.

[0038] FIG. 1 is a schematic diagram showing a relation-
ship between a direction of rolling of a heat-dissipation sheet
270 and a direction of warpage of an organic EL panel unit
210, which is a result of an experiment conducted by the
inventors of the present application.

[0039] For example, as shown in FIG. 1(a), a case will be
considered where an organic EL panel unit 210 is obtained
by attaching a heat-dissipation sheet 270 made of aluminum
to a back surface of an organic EL panel 200.

[0040] In this case, if the organic EL panel unit 210 is
cooled by, for example, the atmosphere of the installation
environment, because the organic EL panel 200 and the
heat-dissipation sheet 270 have different thermal expansion
coefficients (linear expansion coefficients), the organic EL
panel unit 210 is deformed.

[0041] To be specific, as shown in FIG. 1(a), when the
heat-dissipation sheet 270 is disposed such that the direction
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of rolling of the heat-dissipation sheet 270 is parallel (or
substantially parallel, the same applies hereinafter) to the
long sides of the organic EL panel 200, the following
deformation is observed.

[0042] That is, as shown in FIG. 1(b), a curvature in a
widthwise direction (X axis direction) of the organic EL
panel 200 is observed in the organic EL panel 200. In other
words, a warpage in the widthwise direction occurs in the
organic EL panel unit 210 as a whole. As used herein, an
expression “an object such as a heat-dissipation sheet is
curved (warped) in a certain direction” means that the object
is curved (warped) in a circumferential direction of a cyl-
inder centered about an axis perpendicular to the certain
direction.

[0043] The warpage in the organic EL panel unit 210 as a
whole as described above is considered to be caused pri-
marily by the following reasons.

[0044] Because the linear expansion coefficient of the
heat-dissipation sheet 270 made of aluminum is greater than
the linear expansion coefficient of the organic EL panel 200
including two glass substrates as structural elements, if the
entire organic EL panel unit 210 is cooled, the organic EL
panel 200 is pulled by the heat-dissipation sheet 270.
Accordingly, the organic EL panel unit 210 is warped toward
the heat-dissipation sheet 270 side.

[0045] Also, the heat-dissipation sheet 270, which is rolled
by rollers at the time of production, is rolled during a rolling
process, for example, with a non-uniform pressure in a
direction perpendicular to the rolling direction so as to cause
the heat-dissipation sheet 270 to have a uniform thickness.
To be specific, an aluminum metal sheet used as a material
of the heat-dissipation sheet 270 is drawn such that a center
portion in the direction perpendicular to the rolling direction
is drawn with a pressure higher than the pressure used to
draw two end portions in the direction perpendicular to the
rolling direction.

[0046] As a result, in the heat-dissipation sheet 270,
non-uniform crystal structures occur in the direction per-
pendicular to the rolling direction, and thus the heat-dissi-
pation sheet 270 attains a property of more easily being
expanded and contracted in the direction perpendicular to
the rolling direction than in the rolling direction due to a
temperature change.

[0047] That is, in the heat-dissipation sheet 270, a direc-
tion perpendicular to a direction in which a significant
expansion or contraction occurs due to a temperature change
is the rolling direction.

[0048] In order to suppress the deformation of the organic
EL panel 200 caused by the characteristics of the heat-
dissipation sheet 270 as described above, for example, a
solution can be conceived in which the proportion of occu-
pancy of the heat-dissipation sheet 270 in the back surface
of the organic EL panel 200 is reduced. However, it cannot
be said that it is an appropriate solution because it may lead
to areduction of heat dissipation efficiency in the organic EL
panel unit 210.

[0049] Also, ideally, a method can also be conceived in
which the linear expansion coefficient of the organic EL
panel 200 is set so as to substantially match, for example, the
linear expansion coefficient of the heat-dissipation sheet 270
made of aluminum or the like. However, this method is
practically unrealistic in terms of the material that can be
selected.
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[0050] Also, in general, the organic EL panel is integrated
into an organic EL display apparatus such as a television set
by, for example, being held by a metal chassis disposed on
the back surface side of the organic EL panel. Accordingly,
the deformation of the organic EL, panel unit (organic EL
panel) may be suppressed by the chassis. However, the
chassis is also required to be thinner, and thus the chassis
itself has to have a structure in which it is difficult to form
a flat surface. That is, if the chassis has a function of
suppressing the deformation of the organic EL panel, the
deformation of the chassis itself also appears in the organic
EL panel.

[0051] As described above, if it is assumed that organic
EL panels will be even thinner in the future, the suppression
of the deformation of the organic EL panel caused by the
characteristics of the heat-dissipation sheet is an important
issue. Accordingly, it is important for an organic EL panel
unit itself including an organic EL panel and a heat-dissi-
pation sheet to have a configuration that can perform effi-
cient heat dissipation and at the same time suppress defor-
mation caused by a temperature change.

[0052] The present disclosure has been made based on the
findings as described above, and as a result of in-depth
research, the inventors of the present application arrived at
an idea for the structure of an organic EL panel that enables
heat dissipation from the organic EL panel to be performed
efficiently and that suppresses the deformation of the organic
EL panel caused by a temperature change even in a con-
figuration in which the linear expansion coefficient of the
organic EL panel and the linear expansion coefficient of the
heat-dissipation sheet made of, for example, aluminum or
the like are different.

[0053] Hereinafter, an embodiment will be described with
reference to the drawings as appropriate. It is to be noted that
an excessively detailed description may be omitted. For
example, a detailed description of the already well-known
matters and a redundant description of substantially the
same configuration may be omitted. This aims to prevent the
following description from being unnecessarily lengthy and
to facilitate the understanding of a person having ordinary
skill in the art.

[0054] Note that the inventors of the present application
provide the accompanying drawings and the following
description in order for a person having ordinary skill in the
art to sufficiently understand the present disclosure, and thus
the drawings and the description are not intended to limit the
subject matter of the claims. Also, the drawings are sche-
matic diagrams, and thus are not necessarily true to scale.

[0055] Hereinafter, an embodiment and variations of the
embodiment will be described with reference to FIGS. 2 to
13. First, an overall configuration of an organic EL display
apparatus according to the embodiment will be described
with reference to FIGS. 2 and 3.

[0056] [1-1. Overall Configuration of Organic EL Display
Apparatus]
[0057] FIG. 2 is an external perspective view of an organic

EL display apparatus 1 according to an embodiment.
[0058] FIG. 3 is an exploded perspective view of the
organic EL display apparatus 1 according to the embodi-
ment.

[0059] FIG. 4 is a partial cross-sectional view of an
organic EL panel unit 10 according to the embodiment.
[0060] As shown in FIGS. 2 and 3, the organic EL display
apparatus 1 according to the present embodiment includes
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an organic EL panel unit 10 and a back cover 40 that is
disposed so as to cover a back surface of the organic EL
panel unit 10.

[0061] The organic EL panel unit 10 includes an organic
EL panel 100 that displays an image on its front surface and
a plurality of sheet members 71. The configuration of the
organic EL panel 100 will be described later with reference
to FIGS. 5t0 7.

[0062] The plurality of sheet members 71 are each formed
by rolling a metal sheet, and they are attached to a panel
back surface 1004, which is the back surface of the organic
EL panel 100.

[0063] In the present embodiment, the organic EL panel
unit 10 includes four sheet members 71, and the sheet
members 71 are made of thin aluminum films formed by, for
example, rolling.

[0064] Also, in the present embodiment, the four sheet
members 71 are arranged in a direction parallel to the panel
back surface 100a (in 2 rowsx2 columns), and they are
adhesively attached to the panel back surface 100a. To be
specific, as shown in FIG. 4, each sheet member 71 is
adhesively attached to the panel back surface 100a by an
adhesive member 29. The adhesive member 29 is, for
example, a pressure-sensitive adhesive sheet attached to a
surface of the sheet member 71.

[0065] The sheet member 71 has a thickness of, for
example, about 0.1 mm, and the adhesive member 29 has a
thickness of, for example, about 0.05 mm.

[0066] Each of the sheet members 71 adhesively attached
to the panel back surface 100a of the organic EL panel 100
in the manner described above functions as a heat-dissipa-
tion member (heat-dissipation sheet) that efficiently dissi-
pates heat from the organic EL panel 100.

[0067] Also, in the organic EL panel unit 10 according to
the present embodiment, by configuring at least two sheet
members 71, when attached to the panel back surface 100q,
to have rolling directions that are not the same, the defor-
mation (warpage) of the organic EL panel 100 caused by a
temperature change is suppressed. An example of the layout
of the plurality of sheet members 71 and the effects thereof
\NW be described later with reference to FIGS. §A and 8B.
[0068] The organic EL display apparatus 1 according to
the present embodiment further includes a chassis 21 that
holds the organic EL panel unit 10, the chassis 21 being
disposed on the back surface side of the organic EL panel
unit 10, and circuit substrates 50 and 51. The circuit sub-
strates 50 and 51 are disposed on a surface of the chassis 21,
the surface being on a side opposite a side facing the organic
EL panel unit 10.

[0069] Also, the organic EL display apparatus 1 further
includes a rectangular frame (frame body) 30 that covers a
perimeter of the front surface of the organic EL panel unit
10. The frame 30 and the back cover 40 are formed by using,
for example, a resin material.

[0070] As described above, the organic EL display appa-
ratus 1 has a structure in which the organic EL panel unit 10
and the chassis 21 to which the plurality of circuit substrates
50 and 51 are attached are disposed between the frame 30
and the back cover 40.

[0071] The organic EL display apparatus 1 as described
above is implemented by, for example, a television receiver
(television set) that outputs an image signal and an audio
signal obtained from received broadcast waves or the like.
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[0072] The plurality of circuit substrates 50 disposed on
the back surface of the chassis 21 are driver circuit substrates
provided with a driver circuit (driver) for supplying a signal
voltage to the organic EL panel 100. The plurality of circuit
substrates 50 are disposed so as to extend along the perim-
eter of the back surface of the chassis 21, and are connected
to the organic EL panel 100 via flexible cables.

[0073] Also, the plurality of circuit substrates 51 are
attached to a predetermined region including a center por-
tion of the back surface of the chassis 21. These circuit
substrates 51 include electronic circuits such as a signal
processing circuit that processes a received image signal, a
control circuit that controls the operations of a scanning
driver circuit and a signal line driver circuit, and a power
supply circuit that receives power from the outside and
supplies the power to each circuit.

[0074] The organic EL display apparatus 1 also includes
other elements that are not shown in FIG. 3 such as flexible
cables that connect the circuit substrates 50 to the organic
EL panel 100. However, in order to clearly show a feature
of the organic EL display apparatus 1 according to the
present disclosure, illustration and description of the other
elements are omitted here.

[0075] The chassis 21 is, for example, a member made of
a metal, and includes a protruding portion 21a protruding in
a direction opposite to the organic EL panel 100. That is, to
be brief, the chassis 21 has a shape in which the protruding
portion 21a is formed on a flat plate-like body.

[0076] The chassis 21 according to the present embodi-
ment is a member shaped by using, for example, a rectan-
gular sheet material (metal sheet) made of a metal such as
aluminum or iron and subjecting the sheet material to press
processing such as drawing processing such that the pro-
truding portion 21a is formed.

[0077] For example, the protruding portion 21a can be
formed by subjecting an aluminum sheet having a thickness
of 0.6 mm to drawing processing. By forming the protruding
portion 21a (drawn portion) in this way, the rigidity of the
chassis 21 can be improved.

[0078] In the present embodiment, the protruding portion
2la is composed of a plurality of step portions having
mutually different height positions (the positions in a direc-
tion in which the protruding portion 21a protrudes (in a
positive direction of Z axis)), but the protruding portion 21a
may entirely have the same height.

[0079] The center portion, the perimeter portion and the
like of the chassis 21 are regions in which the protruding
portion 21a is not formed. By disposing the circuit substrates
50 and 51 in these regions, the influence of the thickness of
the circuit substrates 50 and 51 on the thickness of the
organic EL display apparatus 1 is suppressed.

[0080] A basic configuration of the organic EL panel 100
included in the organic EL display apparatus 1 configured as
described above will be described next with reference to
FIGS. 510 7.

[0081] [1-2. Organic EL Panel]

[0082] FIG. 5 is a partially cutaway perspective view of
the organic EL panel 100 according to the embodiment.
[0083] FIG. 6 is a perspective view showing an example
of pixel banks in the organic EL panel 100 according to the
embodiment.

[0084] As shown in FIG. 5, the organic EL panel 100 is
configured to have a stacked structure in which a TFT
substrate (TFT array substrate) 101 including a plurality of
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thin film transistors that are disposed therein and organic EL
elements (light emitting portions) 130 are stacked. The
organic EL elements 130 each include an anode 131 which
is a lower electrode, an EL layer 132 which is a light-
emitting layer made of an organic material, and a cathode
133 which is a transparent upper electrode.

[0085] The organic EL panel 100 includes a glass substrate
that is disposed above the organic EL elements 130, but the
illustration of the glass substrate is omitted in FIGS. 5 and
6.

[0086] The TFT substrate 101 has a structure in which, for
example, various types of elements such as a gate electrode
are stacked on a glass substrate.

[0087] That is, the organic EL panel 100 has, as a whole,
a structure in which the organic EL elements 130 and the like
are sandwiched by two glass substrates. The organic EL
panel 100 having such a structure has a thickness of, for
example, about 1 to 3 mm.

[0088] On the TFT substrate 101, a plurality of pixels 110
are arranged in a matrix, and each of the pixels 110 is
provided with a pixel circuit 120.

[0089] The organic EL elements 130 are formed in one-
to-one correspondence with the plurality of pixels 110, and
the pixel circuits 120 included in the pixels 110 control light
emission of the organic EL elements 130. The organic EL
elements 130 are formed on an interlayer insulation film
(planarization film) so as to cover the plurality of thin film
transistors.

[0090] In addition, the organic EL elements 130 each have
a configuration in which the EL layer 132 is disposed
between the anode 131 and the cathode 133. A positive hole
transport layer is further formed and stacked between the
anode 131 and EL layer 132, and an electron transport layer
is further formed and stacked between the EL layer 132 and
the cathode 133. Another organic functional layer may be
provided between the anode 131 and the cathode 133.
[0091] Each of the pixels 110 is driven and controlled by
its pixel circuit 120. Also, in the TFT substrate 101, a
plurality of gate lines (scanning lines) 140, a plurality of
source lines (signal lines) 150 and a plurality of power
supply lines (not shown in FIG. 5) are formed, the plurality
of gate lines 140 being disposed along a row direction of the
pixels 110, the plurality of source lines 150 being disposed
along a column direction of the pixels 110 so as to intersect
the gate lines 140, and the plurality of power supply lines
being disposed in parallel to the source lines 150. The pixels
110 are separated by, for example, the perpendicularly
intersecting gate lines 140 and source lines 150.

[0092] The gate lines 140 are each connected to one row
of gate electrodes of the thin film transistors that are opera-
tive as switching elements included in the pixel circuits 120.
The source lines 150 are each connected to one column of
source electrodes of the thin film transistors that are opera-
tive as switching elements included in the pixel circuits 120.
The power supply lines are each connected to one column of
drain electrodes of the thin film transistors that are operative
as driver elements included in the pixel circuits 120.
[0093] As shown in FIG. 6, each of the pixels 110 of the
organic EL panel 100 includes sub pixels 110R, 110G and
110B of three different colors (red, green and blue). The sub
pixels 110R, 110G and 110B are arranged in a matrix on the
display surface.

[0094] The sub pixels 110R, 110G and 110B are separated
from each other by banks 111. The banks 111 are formed in
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a grid pattern such that projections extending in parallel to
the gate lines 140 and projections extending in parallel to the
source lines 150 intersect with each other. The portions
surrounded by the projections (in other words, openings of
the banks 111) are in one-to-one correspondence with the
sub pixels 110R, 110G and 110B. In the present embodi-
ment, the banks 111 are configured as pixel banks, but may
be configured as line banks.

[0095] The anodes 131 are formed, for the sub pixels
110R, 110G and 110B, on the interlayer insulation film
(planarization film) formed on the TFT substrate 101 and
within the openings of the banks 111. Likewise, the EL
layers 132 are formed, for the sub pixels 110R, 110G and
110B, on the anodes 131 and within the openings of the
banks 111. The transparent cathode 133 is continuously
formed on the plurality of banks 111 so as to cover all of the
EL layers 132 (all of the sub pixels 110R, 110G and 110B).
[0096] Furthermore, the pixel circuits 120 are provided in
one-to-one correspondence with the sub pixels 110R, 110G
and 110B, and the sub pixels 110R, 110G and 110B are
electrically connected to the corresponding pixel circuits
120 by contact holes and relay electrodes. The sub pixels
110R, 110G and 110B have the same configuration except
that the EL layers 132 emit light of different colors.
[0097] A circuit configuration of a pixel circuit 120 in a
pixel 110 will now be described with reference to FIG. 7.
FIG. 7 is an electric circuit diagram showing a configuration
of a pixel circuit 120 included in the organic EL panel 100
according to the embodiment.

[0098] As shown in FIG. 7, the pixel circuit 120 includes
a thin film transistor SwTr that is operative as a switching
element, a thin film transistor DrTr that is operative as a
driver element, and a capacitor C that stores data to be
displayed using the corresponding pixel 110. In the present
embodiment, the thin film transistor SwTr is a switching
transistor for selecting a pixel 110, and the thin film tran-
sistor Drlr is a driving transistor for driving the organic EL
elements 130.

[0099] The thin film transistor SwTr includes a gate elec-
trode G1 connected to one of the gate lines 140, a source
electrode S1 connected to one of the source lines 150, a drain
electrode D1 connected to the capacitor C and a gate
electrode G2 of the thin film transistor DrTr, and a semi-
conductor film (not shown). Upon application of a prede-
termined voltage to the gate line 140 and the source line 150
connected to the thin film transistor SwTr, the voltage
applied to the source line 150 is stored, as a data voltage, into
the capacitor C.

[0100] The thin film transistor DrTr includes a gate elec-
trode G2 connected to the drain electrode D1 of the thin film
transistor SwWTr and the capacitor C, a drain electrode D2
connected to one of the power supply lines 160 and the
capacitor C, a source electrode 52 connected to the anode
131 of the organic EL element 130, and a semiconductor
film (not shown). The thin film transistor DrTr supplies a
current corresponding to the data voltage stored in the
capacitor C from the power supply line 160 to the anode 131
of the organic EL element 130 via the source electrode S2.
Consequently, in the organic EL element 130, a drive current
flows from the anode 131 to the cathode 133, thus causing
the EL layer 132 to emit light.

[0101] The organic EL panel 100 having the above-de-
scribed configuration employs an active matrix type display
in which display control is performed for each of the pixels
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110 located at intersections of the gate lines 140 and the
source lines 150. Accordingly. the thin film transistors SwTr
and DrTr of each of the pixels 110 (the sub pixels 110R,
110G and 110B) cause the corresponding organic EL ele-
ment 130 to selectively emit light, thus displaying a desired
image.

[0102] An example of the layout of the plurality of sheet
members 71 included in the organic EL panel unit 10 and the
effects thereof will be described next with reference to FIGS.
8A and 8B.

[0103] [1-3. Example of Layout of Plurality of Sheet
Members]
[0104] FIG. 8A is a first diagram showing an example of

the layout of the plurality of sheet members 71 according to
the embodiment.

[0105] FIG. 8B is a diagram showing the curving direc-
tions of the plurality of sheet members 71 shown in FIG. 8A.
[0106] FIGS. 8A and 8B each show the layout of the
plurality of sheet members 71 in the organic EL panel unit
10 as viewed from the back surface side of the organic EL
panel unit 10.

[0107] The size of a gap between sheet members 71, the
distance from an outermost sheet member 71 to an edge of
the organic EL panel 100, and the like are not limited to
specific values, and may be determined in consideration of
the efliciency of the operation of attaching (bonding) to the
panel back surface 100q, and the like. For example, the
panel back surface 100a may be filled with the plurality of
sheet members 71 without any gap.

[0108] In the present embodiment, the organic EL panel
unit 10 includes four sheet members 71, and in order to make
a distinction, as shown in FIG. 8A, characters “a” to “d” are
added for the sake of convenience.

[0109] That is, in the organic EL panel unit 10, the panel
back surface 100a of the organic EL panel 100 includes a
sheet member_a, a sheet member_b, a sheet member_c and
a sheet member_d that are arranged in a matrix. Also, as
shown in FIG. 4, each sheet member 71 is adhesively
attached to the panel back surface 100a.

[0110] Also, two adjacent sheet members 71 of the four
sheet members 71 are disposed so as to have mutually
different rolling directions as shown in FIG. 8A.

[0111] In FIG. 8A, the sheet member a and the sheet
member_b have mutually different rolling directions, and
the sheet member_c and the sheet member_d have mutually
different rolling directions. Also, the sheet member_a and
the sheet member_c have mutually different rolling direc-
tions, and the sheet member_b and the sheet member_d have
mutually different rolling directions.

[0112] One of two adjacent sheet members 71 of the four
sheet members 71 is an example of the first sheet member,
and the other sheet member 71 is an example of the second
sheet member. For example, the sheet member_a is an
example of the first sheet member, and the sheet member_b
is an example of the second sheet member.

[0113] Also, in this case, the sheet member_d located
adjacent to the sheet member_b is an example of the third
sheet member.

[0114] It is also possible to state that, for example, the
sheet member_a and the sheet member_b are disposed such
that a portion of the sheet member_a (an end on the sheet
member_b side) and a portion of the sheet member_b (an
end on the sheet member_aside) are disposed adjacent to
each other.
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[0115] As a result of two adjacent sheet members 71
having mutually different rolling directions as described
above, one of the two sheet members 71 functions as a
member that suppresses the curvature of the other sheet
member.

[0116] To be specific, as described above, the sheet mem-
bers 71 each formed by rolling a metal sheet have a property
of easily being curved (warped) in a direction perpendicular
to the rolling direction due to a temperature change.
[0117] That is, the four sheet members 71 disposed as
shown in FIG. 8A are likely to be curved in directions shown
in FIG. 8B when the sheet members 71 are heated or cooled.
[0118] Here, as shown in FIG. 8B, for example, the
curving direction (the direction in which the sheet member
is likely to be curved, the same applies hereinafter) of the
sheet member_a is equal to a widthwise direction (X axis
direction) of the organic EL panel 100, and the curving
direction of the sheet member b located adjacent to the
sheet member_a is equal to a lengthwise direction (Y axis
direction) of the organic EL panel 100. That is, because the
sheet member_b is likely to be curved in the Y axis direction,
the sheet member_b functions as a member that is not easily
curved in the X axis direction and acts on the adjacent sheet
member, namely, the sheet member_a via the organic EL
panel 100.

[0119] In other words, when the sheet member_a is curved
in the X axis direction, the sheet member_b whose curving
direction is the Y axis direction suppresses the curvature of
the sheet member _a.

[0120] Also, when the sheet member_b is curved in the Y
axis direction, because the sheet member_a whose curving
direction is the X axis direction is disposed adjacent to the
sheet member_b, the displacement of an end portion of the
sheet member_b in the Z axis direction, the end portion
being on the sheet member_a side, is suppressed. In other
words, the curvature of the sheet member_b is suppressed.
[0121] As a result, as compared with, for example, a
configuration in which one sheet member 71 is disposed
such that it covers the region covered with the two sheet
members, namely, the sheet member_a and the sheet mem-
ber_b and the rolling direction is parallel to the Y axis
direction, the curvature of a center portion in the V axis
direction in the X axis direction is suppressed.

[0122] Also, as compared with, for example, the configu-
ration in which one sheet member 71 is disposed such that
it covers the region covered with the two sheet members,
namely, the sheet member_a and the sheet member b and
the rolling direction is parallel to the X axis direction, the
curvature of a portion on the left side of FIG. 8B in the Y
axis direction is suppressed.

[0123] The effect of suppressing the curvature of one of
two adjacent sheet members 71 by the other sheet member
can be attained in two sheet members 71 that are disposed
vertically (in the X axis direction).

[0124] For example, as shown in FIG. 8A, the sheet
member_b and the sheet member_d disposed below the
sheet member_b have different rolling directions. Accord-
ingly, the curving direction of the sheet member_b and the
curving direction of the sheet member_d do not match. To be
specific, the curving directions are separated by about 90
degrees.

[0125] That is, as shown in FIG. 8B, when the sheet
member_b is curved in the Y axis direction, the curvature of
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the sheet member_b is suppressed by the sheet member_d
whose curving direction is the X axis direction.

[0126] When the sheet member_d is curved in the X axis
direction, the curvature of the sheet member_d is suppressed
by the sheet member_c whose curving direction is the Y axis
direction.

[0127] Furthermore, when the sheet member_c is curved
in the Y axis direction, the curvature of the sheet member_c
is suppressed by the sheet member_a whose curving direc-
tion is the X axis direction.

[0128] As described above, in the case where the four
sheet members 71 that are arranged in the layout shown in
FIG. 8A are adhesively attached to the panel back surface
1004 of the organic EL panel 100, each sheet member 711
is disposed to have a relationship in which its curvature is
suppressed by at least one adjacent sheet member 71.
[0129] As a result, for example, as compared with the
configuration in which one sheet member 71 sized to cover
substantially the entirety of the panel back surface 100a of
the organic EL panel 100 is adhesively attached to the panel
back surface 1004, the deformation of the entire organic EL
panel 100 (the organic EL panel unit 10) is suppressed.
[0130] [1-4. Advantageous Effects, etc.]

[0131] As described above, the organic EL panel unit 10
included in the organic EL display apparatus 1 according to
the present embodiment includes the organic EL panel 100
and the plurality of sheet members 71 attached to the panel
back surface 100a.

[0132] The plurality of sheet members 71 includes two
sheet members 71 (a first sheet member and a second sheet
member). The first sheet member (71) and the second sheet
member (71) are attached to the panel back surface 100a
such that a portion of one of the first sheet member (71) and
the second sheet member (71) is disposed adjacent to a
portion of the other sheet member, and the first sheet
member (71) and the second sheet member (71) have
mutually different rolling directions.

[0133] With this configuration, for example, as with the
sheet member_a and the sheet member_b described above,
one of two sheet members 71 can function as a member that
suppresses the curvature of the other sheet member.

[0134] To be specific, in the organic EL panel unit 10
according to the present embodiment, the plurality of sheet
members 71 are disposed such that the plurality of sheet
members 71 cover the panel back surface 100a. With this
configuration, it is possible to obtain substantially the same
heat dissipation effect as that obtained in the configuration in
which one sheet member 71 covers the panel back surface
100a.

[0135] Furthermore, the plurality of sheet members 71 are
attached to the panel back surface 100a such that the rolling
direction of at least one of the plurality of sheet members 71
is different from the rolling direction of a sheet member 71
located adjacent to the sheet member 71.

[0136] With this configuration, the deformation of the
organic EL panel 100 (the organic EL, panel unit 10) is
suppressed as compared with the configuration in which the
panel back surface 100a is covered with only one sheet
member 71.

[0137] That is, with the organic EL panel unit 10, it is
possible to efficiently perform heat dissipation from the
organic EL, panel 100 and suppress the deformation of the
organic EL panel 100 caused by a temperature change.
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[0138] Also, in the present embodiment, two sheet mem-
bers 71 (a first sheet member and a second sheet member)
are arranged in a direction parallel to the panel back surface
100g and are adhesively attached to the panel back surface
100a.

[0139] That is, to be brief, two sheet members 71 arranged
side by side are bonded to the panel back surface 100a. With
this configuration, the heat dissipation from the organic EL
panel 100 by the two sheet members 71 can be efficiently
performed, and the effect of suppressing the curvature of one
of the two sheet members 71 by the other sheet member can
be obtained.

[0140] Also, in the present embodiment, the plurality of
sheet members 71 includes, for example, the sheet mem-
ber_d that does not overlap the sheet member_a and is
disposed adjacent to the sheet member_b. Also, the sheet
member_d is adhesively attached to the panel back surface
100a such that the rolling direction of the sheet member_d
is different from the rolling direction of the sheet member_b
or the sheet member_a (see FIG. 8A).

[0141] With this configuration, in a state in which three or
more sheet members 71 are disposed, the effect of suppress-
ing the curvature of one of the two sheet members 71 by the
other sheet member can be continuously exerted in a direc-
tion in which the sheet members 71 are arranged.

[0142] That is, in the present embodiment, four sheet
members 71 are disposed in an arrangement as shown in
FIG. 8A, but five or more sheet members 71 may be attached
to the panel back surface 100a such that adjacent sheet
members 71 have different rolling directions. In this case as
well, it is possible to implement an organic EL panel unit 10
in which heat dissipation from the organic EL panel 100 is
efficiently performed and the deformation of the organic EL
panel 100 caused by a temperature change can be sup-
pressed.

[0143] As described above, in the organic EL panel unit
10, there are a variety of variations for the layout of the
plurality of sheet members 71.

[0144] Accordingly, a variety of variations for the layout
of the plurality of sheet members 71 that can be used in the
organic EL panel unit 10 will be described below, focusing
on differences from the embodiment described above.

[0145] [2-1. Variation 1]

[0146] FIG. 9A is a diagram showing a layout of a
plurality of sheet members 71 according to Variation 1 of the
embodiment.

[0147] In an organic EL panel unit 10 shown in FIG. 9A,
four sheet members 71 (sheet members_a to d) elongated in
a widthwise direction (X axis direction) of an organic EL
panel 100 are arranged in a lengthwise direction (Y axis
direction) of the organic EL panel 100.

[0148] Also, in FIG. 94, for example, the sheet member_a
and the sheet member_b are attached to a panel back surface
100a so as to have mutually different rolling directions.
Furthermore, the sheet member b is disposed between the
sheet member_a and the sheet member ¢, and the sheet
member_c is adhesively attached to the panel back surface
100a so as to have a rolling direction different from the
rolling direction of the sheet member_b.

[0149] Inthis way, a plurality of sheet members 71 aligned
in the lengthwise direction of the organic EL panel 100 are
adhesively attached to the panel back surface 100a such that
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adjacent sheet members do not have the same rolling direc-
tion in the direction in which the sheet members 71 are
aligned.

[0150] With this configuration, each sheet member 71
functions as a heat-dissipation member of the organic EL
panel 100 and also produces the effect of suppressing the
curvature of at least one adjacent sheet member 71.

[0151] Accordingly, with the organic EL, panel unit 10
according to the present variation, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0152] [2-2. Variation 2]

[0153] FIG. 9B is a diagram showing a layout of a
plurality of sheet members 71 according to Variation 2 of the
embodiment.

[0154] An organic EL panel unit 10 shown in FIG. 9B
includes eight sheet members 71.

[0155] The eight sheet members 71 are composed of a
sheet member sequence of four horizontally aligned sheet
members (sheet members_al to d1) and a sheet member
sequence of four horizontally aligned sheet members (sheet
members_a2 to d2), the sheet member sequence being
disposed below the above sheet member sequence.

[0156] In this layout, the sheet members 71 are disposed
such that two vertically adjacent sheet members 71 have
mutually different rolling directions.

[0157] Accordingly, each of the eight sheet members 71
has a rolling direction different from the rolling directions of
two or three other sheet members 71 that are disposed
adjacent to the sheet member 71 in the X axis direction and
the Y axis direction. Accordingly, the curvature of one sheet
member 71 is suppressed by two or three sheet members 71
that are disposed adjacent to the sheet member 71. Also, the
sheet member 71 can function as a member that suppresses
the curvature of the two or three sheet members 71.
[0158] As described above, each sheet member 71 func-
tions as a heat-dissipation member of the organic EL panel
100 and also produces the effect of suppressing the curvature
of the two or three adjacent sheet members 71.

[0159] Accordingly, with the organic EL panel unit 10
according to the present variation, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0160] [2-3. Variation 3]

[0161] FIG. 9C is a diagram showing a layout of a
plurality of sheet members 71 according to Variation 3 of the
embodiment.

[0162] In an organic EL panel unit 10 shown in FIG. 9C,
four sheet members 71 (sheet members_a to d) elongated in
a lengthwise direction (Y axis direction) of an organic EL
panel 100 are arranged in a widthwise direction (X axis
direction) of the organic EL panel 100. Also, adjacent sheet
members 71 have mutually different rolling directions.
[0163] Inthis way, a plurality of sheet members 71 aligned
in the widthwise direction of the organic EL panel 100 are
adhesively attached to the panel back surface 100a such that
adjacent sheet members do not have the same rolling direc-
tion in the direction in which the sheet members 71 are
aligned.

[0164] With this configuration, each sheet member 71
functions as a heat-dissipation member of the organic EL
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panel 100 and also produces the effect of suppressing the
curvature of at least one adjacent sheet member 71.

[0165] Accordingly, with the organic EL panel unit 10
according to the present variation, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0166] [2-4. Variation 4]

[0167] FIG. 9D is a diagram showing a layout of a
plurality of sheet members 71 according to Variation 4 of the
embodiment.

[0168] An organic EL panel unit 10 shown in FIG. 9D
includes eight sheet members 71.

[0169] The eight sheet members 71 are composed of a
sheet member sequence of four vertically aligned sheet
members (sheet members_al to dl) and a sheet member
sequence of four vertically aligned sheet members (sheet
members_a2 to d2), the sheet member sequence being
disposed laterally of the above sheet member sequence.
[0170] That is, the eight sheet members 71 are disposed in
a layout obtained by reversing the vertical and horizontal
directions (the X axis direction and the Y axis direction) of
the layout shown in FIG. 9B.

[0171] Even when the sheet members 71 are disposed as
described above, each of the eight sheet members 71 has a
rolling direction different from the rolling directions of two
or three other sheet members 71 that are disposed adjacent
to the sheet member 71 in the X axis direction and the Y axis
direction. Accordingly, each sheet member 71 functions as a
heat-dissipation member of the organic EL panel 100 and
also produces the effect of suppressing the curvature of the
two or three adjacent sheet members 71.

[0172] With this configuration, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0173] Here, the curvature of each of the plurality of sheet
members 71 attached to the panel back surface 100a is
suppressed by other sheet members 71, but it is difficult to
completely suppress the deformation of each of the plurality
of sheet members 71.

[0174] However, by reducing the size of each of the
plurality of sheet members 71, it is possible to reduce the
influence of the deformation of each sheet member 71 on the
shape of the organic EL panel 100.

[0175] That is, the deformation as a whole is suppressed
(the maximum amount of deformation is reduced) in the
organic EL panel unit 10 according to Variation 2 shown in
FIG. 9B as compared with the organic EL panel unit 10
according to Variation 1 shown in FIG. 9A.

[0176] Also, the deformation as a whole is suppressed (the
maximum amount of deformation is reduced) in the organic
EL panel unit 10 according to Variation 4 shown in FIG. 9D
as compared with the organic EL panel unit 10 according to
Variation 3 shown in FIG. 9C.

[0177] An increase in the number of sheet members 71
attached to the panel back surface 100¢ may make, for
example, the process of attaching the plurality of sheet
members 71 to the panel back surface 100a complicated.
Accordingly, the number of sheet members 71 and the layout
of the sheet members 71 may be determined according to,
for example, the size (the number of inches) of the organic
EL panel 100 or the like.
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[0178] [2-5. Variation 5]

[0179] FIG. 10A is a diagram showing a layout of sheet
members 7le and 715 according to Variation 5 of the
embodiment.

[0180] An organic EL panel unit 10 shown in FIG. 10A
includes a sheet member 715 disposed in a perimeter region
of a panel back surface 100a and a sheet member 71a
disposed in an inner region located within the perimeter
region of the panel back surface 100q.

[0181] Also, the sheet member 715 has a hole having a
size and a shape corresponding to those of the sheet member
71a, and the sheet member 714 is disposed at the position of
the hole. That is, the sheet member 715 is disposed on the
panel back surface 100a so as to surround the sheet member
a.

[0182] In other words, the layout of the sheet member 71a
and the sheet member 715 according to the present variation
is not the same as, for example, the layout of the embodi-
ment described above in which the rectangular sheet mem-
bers 71 are simply arranged in the widthwise direction (X
axis direction) and the lengthwise direction (Y axis direc-
tion) of the organic EL panel 100.

[0183] However, the present variation is the same as the
embodiment described above in that a portion of one of two
sheet members (in the present variation, the sheet members
71a and 71b) is disposed adjacent to a portion of the other
sheet member, and the sheet members mutually different
rolling directions.

[0184] According to the present variation, to be specific,
the sheet member 715 whose rolling direction is the Y axis
direction is disposed so as to surround the sheet member 71a
whose rolling direction is the X axis direction.

[0185] That is, because the curving direction of the sheet
member 7la, which is a center portion, is the Y axis
direction and the curving direction of the sheet member 714
surrounding the sheet member 71a is the X axis direction,
the sheet member 71a and the sheet member 714 are in a
relationship in which they suppress their curvatures each
other. Also, substantially the entire panel back surface 100a
is covered with the sheet member 71a and the sheet member
715.

[0186] With this configuration, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0187] [2-6. Variation 6]

[0188] FIG. 10B is a diagram showing a layout of sheet
members 71¢, 71d and 71e according to Variation 6 of the
embodiment.

[0189] An organic EL panel unit 10 shown in FIG. 10B
includes a plurality of sheet members 71d and 71e disposed
in a perimeter region of a panel back surface 100a and a
plurality of sheet members 71¢ disposed in an inner region
of the panel back surface 100q.

[0190] That the layout of the plurality of sheet members
71c, 71d and 7le according to the present variation is a
layout obtained by subdividing the layout of the sheet
members 71a and 715 according to Variation 5 described
above (see FIG. 10A).

[0191] To be specific, the sheet members 714 and the sheet
members 71e are adhesively attached to the perimeter region
of the panel back surface 100a such that the sheet member
71d and the sheet member 7le disposed adjacent to each
other in the perimeter region have rolling directions that do
not match each other.
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[0192] Also, the plurality of sheet members 71¢ are adhe-
sively attached to the inner region of the panel back surface
100a such that their rolling direction does not match the
rolling directions of adjacent sheet members 71c.

[0193] That is, the curvature of each of the plurality of
sheet members 71c attached to the inner region of the panel
back surface 100a is suppressed by at least one adjacent
sheet member 71c.

[0194] Furthermore, the effect of suppressing curvatures
also occurs between the sheet members 71¢ disposed in the
inner region and the sheet members 714 or 71e disposed in
the perimeter region. To be specific, one of the sheet
members 714 and 71e disposed adjacent to a sheet member
71¢ has a rolling direction different from the rolling direction
of the sheet member 71c. That is, the sheet member 71¢ and
the sheet member 71d or 7le are in a relationship in which
one of the sheet members suppresses the curvature of the
other sheet member.

[0195] For example, when focus is given to the upper left
sheet member 71c of the four sheet members 71c shown in
FIG. 10B, the rolling direction of the upper left sheet
member 7lc matches the rolling direction of the sheet
member 71e disposed above the upper left sheet member
71c. However, the rolling direction of the upper left sheet
member 71¢ does not match the rolling direction of the sheet
member 71d disposed on the left side of the upper left sheet
member 71c. Accordingly, the upper left sheet member 71¢
and the sheet member 714 are in a relationship in which one
of the sheet members suppresses the curvature of the other
sheet member.

[0196] Also, substantially the entire panel back surface
100q is covered with the plurality of sheet members 71c, 71d
and 71e described above.

[0197] With this configuration, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0198] To be more specific, the deformation as a whole is
suppressed (the maximum amount of deformation is
reduced) in the organic EL panel unit 10 according to
Variation 6 shown in FIG. 10B as compared with the organic
EL panel unit 10 according to Variation 5 shown in FIG.
10A.

[0199] If, for example, the sheet member 714 is taken as
an example of the first sheet member, either one of the sheet
members 71c and 71e is an example of the second sheet
member, and the other sheet member is an example of the
third sheet member.

[0200] [2-7. Variation 7]

[0201] FIG. 10C is a diagram showing a layout of sheet
members 71c¢ and 71f according to variation 7 of the
embodiment.

[0202] An organic EL panel unit 10 shown in FIG. 10C
includes a plurality of sheet members 71f disposed in a
perimeter region of a panel back surface 100a and a plurality
of sheet members 71¢ disposed in an inner region located
within the perimeter region of the panel back surface 100a.
[0203] That is, the layout of the plurality of sheet members
71c and 711 according to the present variation is a layout
obtained by further subdividing the layout of the sheet
members 71c, 71d and 7le according to Variation 6
described above (see FIG. 10B).

[0204] To be specific, the plurality of sheet members 711
are adhesively attached to the perimeter region of the panel
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back surface 100a such that their rolling direction does not
match the rolling directions of adjacent sheet members 71f.
Also, the plurality of sheet members 71c are adhesively
attached to the inner region of the panel back surface 100a
such that their rolling direction does not match the rolling
direction of adjacent sheet members 71c.

[0205] That is, the curvature of each of the plurality of
sheet members 71f attached to the perimeter region of the
panel back surface 100a is suppressed by at least one
adjacent sheet member 71f. Also. the curvature of each of the
plurality of sheet members 71c¢ attached to the inner region
of the panel back surface 1004 is suppressed by at least one
adjacent sheet member 71c.

[0206] Furthermore, the effect of suppressing curvatures
also occurs between the sheet menibers 71c in the inner
region and the sheet members 71fin the perimeter region. To
be specific, when a sheet member 71¢ and a sheet member
71f are disposed adjacent to each other and have mutually
different rolling directions, the sheet member 71¢ and the
sheet member 71/ are in a relationship in which one of the
sheet members suppresses the curvature of the other sheet
member.

[0207] Also, substantially the entire panel back surface
1004 is covered with the plurality of sheet members 71¢ and
the plurality of sheet members 711

[0208] With this configuration, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0209] In the organic EL panel unit 10 (see FIG. 10A)
according to Variation 5 described above, one sheet member
714 is disposed in the perimeter region of the panel back
surface 100a, and thus for example, there is a possibility that
the deformation (warpage) of the edge of the organic EL
panel 100 may be relatively large.

[0210] However, by disposing a plurality of sheet mem-
bers 71f in the perimeter region of the panel back surface
1004 as in the present variation, the influence of deformation
of the sheet members 71f on the shape of the organic EL
panel 100 can be reduced.

[0211] That is, an outer edge of the sheet members 71/
disposed in the perimeter region of the panel back surface
100q is a portion in which deformation caused by a tem-
perature change is likely to take place because there are no
other sheet members outside the outer edge.

[0212] To address this, a configuration is used in which the
number of sheet members 71/ disposed in the perimeter
region of the panel back surface 100z is increased (the size
of each sheet member 71fis reduced) and the sheet members
71f are disposed such that adjacent sheet members 71f have
mutually different rolling directions. With this configuration,
the amount of deformation at the outer edge of each sheet
member 71 becomes relatively small, and as a result, the
deformation at the edge of the organic EL panel 100 is
suppressed.

[0213] In other words, for example, the deformation as a
whole is suppressed (the maximum amount of deformation
is reduced) in the organic EL panel unit 10 according to
Variation 7 shown in FIG. 10C as compared with the organic
EL panel unit 10 according to Variation 5 shown in FIG.
10A.
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[0214] [2-8. Variation 8]

[0215] FIG. 11 is a diagram showing a portion of a layout
of a plurality of sheet members 72 according to Variation 8
of the embodiment.

[0216] An organic EL panel unit 10 shown in FIG. 11
includes a plurality of triangular sheet members 72. The
plurality of sheet members 72 are adhesively attached to a
panel back surface 100a such that their rolling direction is
different from the rolling direction of adjacent sheet mem-
bers 72.

[0217] To be specific, the sheet members 72 have an
equilateral triangular shape, and when focus is given to one
sheet member 72, there are three sheet members 72 that are
disposed along the sides of the one sheet member 72. Also,
the rolling direction of the one sheet member 72 is separated
from the rolling direction of each of the three sheet members
72 by 60 degrees or 120 degrees).

[0218] That is, the curving direction of the one sheet
member 72 is separated from the curving direction of each
of the three sheet members 72 by 60 degrees (or 120
degrees). Accordingly, the one sheet member 72 and the
three sheet members 72 are in a relationship in which they
suppress their curvatures each other.

[0219] In the organic EL panel unit 10 according to the
present variation, the above-described relationship between
the one sheet member 72 and the three sheet members 72 is
two-dimensionally spread in a continuous manner on the
panel back surface 100a. As a result, efficient heat dissipa-
tion from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0220] Also, in the organic EL panel unit 10 according to
the present variation, by producing a plurality of sheet
members 72 having the same equilateral triangular shape, a
wide region of the panel back surface 100a can be covered
with the plurality of sheet members 72.

[0221] [2-9. Variation 9]

[0222] FIG. 12A is a diagram showing a layout of sheet
members 73a¢ and 736 according to Variation 9 of the
embodiment.

[0223] FIG. 12B is a partial cross-sectional view of an
organic EL panel unit 10 according to Variation 9 of the
embodiment.

[0224] As shown in FIGS. 12A and 12B, in the organic EL
panel unit 10 according to the present variation, the sheet
member 73a and the sheet member 735 are stacked in a
thickness direction (Z axis direction) of the organic EL panel
100 and attached to a panel back surface 100a.

[0225] The sheet member 73a and the sheet member 735
are an example of the first sheet member and the second
sheet member that are attached to the panel back surface
100q such that a portion of one of the first sheet member and
the second sheet member is disposed adjacent to a portion of
the other sheet member (in the Z axis direction) and the first
sheet member and the second sheet member have mutually
different rolling directions.

[0226] To be specific, as shown in FIG. 12B, the sheet
member 73a is adhesively attached to the panel back surface
100g by an adhesive member 294, and the sheet member 735
is adhesively attached to a surface of the sheet member 73a,
the surface being on a side opposite a side facing the panel
back surface 100a, by an adhesive member 295. That is, the
sheet member 735 is attached to the panel back surface 1004
via the sheet member 73a.
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[0227] Also, the sheet member 73a and the sheet member
73b are attached to the panel back surface 100a so as to have
mutually different rolling directions.

[0228] With the configuration described above, when a
temperature change occurs in the organic EL panel unit 10,
because the curving direction of the sheet member 73a and
the curving direction of the sheet member 735 intersect with
each other, the sheet member 73a and the sheet member 735
function as members that suppress their curvatures each
other.

[0229] Accordingly, with the organic ELL panel unit 10
according to the present variation, efficient heat dissipation
from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0230] In the present variation, two sheet members (73a
and 73b) are stacked on the panel back surface 100a, but
three or more sheet members may be stacked on the panel
back surface 100a.

[0231] Also, in the case where a plurality of sheet mem-
bers are stacked, the plurality of sheet members may have
different sizes or different shapes.

[0232] Also, the sheet member 735 may be attached to the
panel back surface 100a by at least a portion of the sheet
member 73b being adhesively attached to a surface of the
sheet member 73a, the surface being on a side opposite to a
side facing the panel back surface 100a.

[0233] Forexample, a case will be considered in which the
sheet member 73a is adhesively attached so as to cover only
a portion of the panel back surface 100a.

[0234] In this case, the sheet member 735 may be attached
such that a portion of the sheet member 735 is adhesively
attached to a surface of the sheet member 73a, the surface
being on a side opposite to a side facing the panel back
surface 1004, and the remaining portion of the sheet member
734 is adhesively attached directly to the panel back surface
100a.

[0235] That is, as a result of at least a portion of the sheet
member 736 being adhesively attached to a surface of the
sheet member 734, the surface being on a side opposite to a
side facing the panel back surface 100a, an overlapping
portion in which the sheet member 73a and the sheet
member 735 overlap with each other in the Z axis direction
(are disposed adjacent to each other in the Z axis direction)
is formed.

[0236] In this case as well, the deformation of the organic
EL panel 100 is suppressed as compared with, for example,
a configuration in which the entire panel back surface 100a
is covered with the sheet member 734 alone.

[0237] [2-10. Variation 10]

[0238] FIG. 13 is a diagram showing a layout of sheet
members 73¢ and 73d according to Variation 10 of the
embodiment.

[0239] As shown in FIG. 13, in an organic EL panel unit
10 according to the present variation, a plurality of sheet
members are arranged in a thickness direction (7 axis
direction) of an organic EL panel 100 and a plurality of sheet
members are also arranged in a direction parallel to a panel
back surface 100q.

[0240] To be specific, the organic EL panel unit 10 accord-
ing to the present variation includes four sheet members 73¢
that are adhesively attached directly to the panel back
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surface 100a and four sheet members 734 that are attached
to the panel back surface 100a via the four sheet members
73c

[0241] As with the four sheet members 71 according to the
embodiment, the four sheet members 73c¢ are disposed such
that two adjacent sheet members 73¢ have mutually different
rolling directions. Also, the four sheet members 734 are also
disposed such that two adjacent sheet members 734 have
mutually different rolling directions.

[0242] That is, the curvature of each of the four sheet
members 73c¢ is suppressed by at least one adjacent sheet
member 73c. The curvature of each of the four sheet
members 73d is suppressed by at least one adjacent sheet
member 73d.

[0243] Furthermore, according to the present variation,
each sheet member 73¢ has a rolling direction that is
different from the rolling direction of the sheet member 734
stacked on the sheet member 73¢ (disposed adjacent to the
sheet member 73¢ in the Z axis direction).

[0244] That is, a pair of the sheet member 73¢ and the
sheet member 73d stacked in the Z axis direction are
disposed so as to suppress their curvatures each other.
[0245]  As described above, with the organic EL panel unit
10 according to the present variation, efficient heat dissipa-
tion from the organic EL panel 100 and suppression of the
deformation of the organic EL panel 100 caused by a
temperature change are implemented.

[0246] As described above, the organic EL panel unit 10
according to the present disclosure includes an organic EL
panel 100 and a plurality of sheet members (71, etc., the
same applies hereinafter) attached to a back surface (panel
back surface 100a) of the organic EL panel 100. In short, the
plurality of sheet members are arranged in a direction
parallel to the panel back surface 100 or in the thickness
direction of the organic EL panel 100.

[0247] Furthermore, at least two sheet members of a
plurality of sheet members, the two sheet members having
adjacent portions, are attached to the panel back surface
100q so as to have mutually different rolling directions. With
this configuration, efficient heat dissipation from the organic
EL panel 100 and suppression of the deformation of the
organic EL, panel 100 are implemented.

[0248] [3. Other Embodiments]

[0249] In the foregoing, the embodiment and variations
have been described as an example of a technique disclosed
in the present application. However, the technique according
to the present disclosure is not limited thereto, and is also
applicable to embodiments obtained by making modifica-
tion, replacement, addition, omission and the like as appro-
priate. It is also possible to develop a new embodiment by
combining various structural elements described in the
embodiment and variations described above.

[0250] Accordingly, hereinafter, other embodiments will
be described.
[0251] For example, aluminum is used as the material of

the sheet members, but the material of the sheet members is
not limited to aluminum. As the material of the sheet
members, for example, a metal such as copper, stainless steel
or titanium may be used. It is also possible to use, as the
material of the sheet members, an aluminum alloy composed
of, for example, aluminum and copper.

[0252] Also, it is possible to, for example, adhesively
attach the sheet member 73a according to Variation 9 (see
FIG. 12A) to the panel back surface 100a, and adhesively
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attach the sheet member 716 according to Variation 5 (see
FIG. 10A) to the sheet member 73a.

[0253] In this case as well, the sheet member 73a and the
sheet member 715 that are disposed adjacent to each other
in the thickness direction of the organic EL panel 100 in the
perimeter region of the panel back surface 1004 function as
members that suppress their curvatures each other. That is,
the deformation of the organic EL panel 100 is suppressed.
[0254] Also, it is possible to adhesively attach the sheet
member 73a according to Variation 9 to the panel back
surface 100a and adhesively attach another sheet member to
the central region of the sheet member 73a. Also, at this
time, the other sheet member may be adhesively attached so
as to have a rolling direction different from the rolling
direction of the sheet member 73a.

[0255] With this configuration, the deformation of the
organic EL panel 100 can be suppressed, and the heat from
the central region of the organic EL panel 100 can be
dissipated efliciently.

[0256] Also, the shape and layout of the plurality of sheet
members are not limited to the shapes and layouts shown in
the embodiment and Variations 1 to 10 described above.
[0257] For example, a plurality of sheet members having
an outer shape composed of a curved line or a combination
of a curved line and a straight line as viewed from the
thickness direction (7 axis direction) of the organic EL panel
100 may be combined and attached to the panel back surface
100q. In this case, it is sufficient that the rolling direction of
at least one sheet member is different from the rolling
direction of another sheet member disposed adjacent to the
sheet member.

[0258] In the foregoing, the embodiments have been
described as examples of the technique according to the
present disclosure. To this end, attached drawings and a
detailed description are presented.

[0259] Accordingly, the structural elements described in
the accompanying drawings and the detailed description
include not only structural elements required to solve the
problem, but also structural elements that are merely given
to illustrate the above technique and thus are not required to
solve the problem. For this reason, the structural elements
that are not requirements should not be construed as require-
ments of the present disclosure just because of the fact that
they are described in the accompanying drawings and the
detailed description.

[0260] Also, the embodiments described above are given
merely to provide examples of the technique according to
the present disclosure, and thus various modifications,
replacements, additions, omissions and the like can be made
within the scope of the claims or the range of equivalency.

INDUSTRIAL APPLICABILITY

[0261] The present disclosure is useful in, for example, an
organic EL display apparatus that is required to be thinner,
and is applicable as an organic EL display apparatus
included in a television receiver, a monitor display, a digital
signage device, a portable terminal, a tablet terminal or a
table-type display apparatus, as well as, as an organic EL
panel unit included in an organic EL display apparatus.

REFERENCE SIGNS LIST

[0262]
[0263]

1 Organic EL Display Apparatus
10 Organic EL Panel Unit
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[0264] 21 Chassis

[0265] 21a Protruding Portion

[0266] 29, 29a, 295 Adhesive Member

[0267] 30 Frame

[0268] 40 Back Cover

[0269] 50, 51 Circuit Substrate

[0270] 71, Tla, 71b, Tlc, T1d, Tle, T1f, 72, 73a, 735,

73c, 73d Sheet Member

[0271] 100 Organic EL Panel
[0272] 100a Panel Back Surface
[0273] 101 TFT Substrate
[0274] 110 Pixel

[0275] 110B, 110G, 110R Sub Pixel
[0276] 111 Bank

[0277] 120 Pixel Circuit

[0278] 130 Organic EL Element
[0279] 131 Anode

[0280] 132 EL Layer

[0281] 133 Cathode

[0282] 140 Gate Line

[0283] 150 Source Line

[0284] 160 Power Supply Line

1. An organic electroluminescent (EL) panel unit com-
prising:

an organic EL panel that displays an image on a front
surface thereof; and

a plurality of sheet members attached to a panel back
surface which is a back surface of the organic EL panel,
the plurality of sheet members each being formed by
rolling a metal sheet,

wherein the plurality of sheet members include a first
sheet member and a second sheet member, and

the first sheet member and the second sheet member are
attached to the panel back surface such that a portion of
one of the first sheet member and the second sheet
member is disposed adjacent to a portion of the other
sheet member and the first sheet member and the
second sheet member have mutually different rolling
directions.

12
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2. The organic EL panel unit according to claim 1,

wherein the first sheet member and the second sheet
member are arranged in a direction parallel to the panel
back surface and adhesively attached to the panel back
surface.

3. The organic EL panel unit according to claim 2,

wherein the plurality of sheet members include a third
sheet member that does not overlap the first sheet
member and is disposed adjacent to the second sheet
member, and

the third sheet member is adhesively attached to the panel
back surface such that the third sheet member has a
rolling direction different from the rolling direction of
the second sheet member or the first sheet member.

4. The organic EL panel unit according to claim 3,

wherein the second sheet member is disposed between the
first sheet member and the third sheet member, and

the third sheet member is adhesively attached to the panel
back surface such that the third sheet member has a
rolling direction different from the rolling direction of
the second sheet member.

5. The organic EL panel unit according to claim 1,

wherein the first sheet member is adhesively attached to
a perimeter region of the panel back surface, and the
second sheet member is adhesively attached to an inner
region located within the perimeter region of the panel
back surface.

6. The organic EL panel unit according to claim 1,

wherein the first sheet member is adhesively attached to
the panel back surface, and

the second sheet member is attached to the panel back
surface by at least a portion of the second sheet member
being adhesively attached to a surface of the first sheet
member, the surface being on a side opposite a side
facing the panel back surface.

7. An organic EL display apparatus comprising:

the organic EL panel unit according to claim 1, and

a back cover disposed to cover at least a portion of the
back surface of the organic EL panel unit.
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