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(57) ABSTRACT

To provide a display device with high reliability, which is
capable of supporting a display panel well even when the
display panel is enlarged, and capable of radiating the heat
generated in the display panel well. A display device 100 of
the present invention has an organic EL panel (display
panel) 150 and a reinforcing structure 160 provided on the
backside of the display panel 150. The reinforcing structure
160 comprises a base plate 161 forming a part adhered to a
back face of the organic EL panel 150, and a heat radiation
member 170 provided on the base plate 161.
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REINFORCING STRUCTURE, DISPLAY DEVICE,
AND ELECTRONIC APPARATUS

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a reinforcing struc-
ture, a display device, and an electronic apparatus.

[0003] 2. Description of Related Art

[0004] An organic EL display device in which pixels are
constituted with organic electroluminescent (EL) elements
has been commercialized as a significantly thin flat panel
display device which does not requires a backlight. When
such an organic EL display device is supposed to be used for
a television or a video monitor, the screen size of the
television or video monitor is estimated to be about 50
inches (the diagonal length is about 127 cm) over 20 inches
(the diagonal length is about 51 cm). On the other hand,
when an organic EL display device of, for example, 50
inches having a panel thickness of about 2 mm is manufac-
tured, a panel cannot be kept flat by itself. If any measure is
not taken against the problem, therefore, curvature or defor-
mation of the panel, or in some cases fracture thereof may
be caused.

[0005] Thus, for example, Patent Document 1 discloses a
flat panel display device comprising a reinforcing structure
capable of coping with enlarging the screen size.

[0006] [Patent Document 1] Japanese Unexamined
Patent Application Publication No. 2002-216948

1. Field of Invention

SUMMARY OF THE INVENTION

[0007] Meanwhile, the organic EL elements are elements
that emit light by current. The temperature of the display
device rises due to Joule heat generated in wiring lines, etc.
Since the rise in temperature becomes remarkable, in par-
ticular, in a panel having large screen size, it is necessary to
positively radiate heat. However, the heat generated in the
panel is not taken into consideration in the previous Patent
Document 1.

[0008] The present invention has been achieved in con-
sideration of the above problems of the related art. It is
therefore an object of the present invention to provide a
display device with high reliability, which is capable of
supporting a display panel well even when the display panel
is enlarged, and capable of radiating the heat generated in the
display panel well. It is another object of the present
invention to provide a reinforcing structure suitable for use
with a large-sized display panel.

[0009] In order to achieve the above-mentioned objects,
the present invention provides a display device having a
display panel and a reinforcing structure provided on the
backside of the display panel. The reinforcing structure
comprises a supporting substrate forming a part adhered to
aback face of the display panel, and a heat radiation member
provided on the supporting substrate.

[0010] According to the above display device, since the
display device comprises a reinforcing structure on the
backside of a display panel, a display panel constructed by
using a thin substrate (for example, a glass substrate having
a thickness of about 2 mm) can be supported well, and a
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panel having large screen size as in a video display device,
ete. can also be vertically supported well. Also, since the
heat radiation member can radiate the heat generated in a
display panel, the deterioration of reliability caused by
overheat can be effectively prevented even when the display
device is used as a display device having large screen size
and having large heat output.

[0011] In the display device of the present invention,
preferably, the heat radiation member is composed of a
plurality of beam members arranged on the supporting
substrate to intersect each other. According to this construc-
tion, since the plurality of beam members are arranged to
intersect each other, an excellent deformation resistance in
the planar direction of the supporting substrate can be
exhibited, and an excellent supporting structure for the
display panel can be realized. The above construction con-
tributes to enlargement of the surface area of the heat
radiation member, which makes it possible to provide excel-
lent heat radiation characteristics.

[0012] In the display device of the present invention, the
plurality of beam members can be arranged on the support-
ing substrate such that they are formed substantially in
parallel crosses in plan view.

[0013] Further, in the display device of the present inven-
tion, the plurality of beam members can be arranged on the
supporting substrate such that they are formed in a substan-
tially triangular shape or substantially honeycomb shape in
plan view.

[0014] According to these constructions, it is possible to
provide a display device comprising a reinforcing structure
having a heat radiation member with excellent supporting
strength for a display panel with a simple construction.

[0015] In the display device of the present invention, the
beam members can be provided with a heat radiation hole
formed by cutting out parts thereof. According to this
construction, warm air in the vicinity of the heat radiation
member can be exhausted outward through the heat radia-
tion holes. As a result, the cooling efficiency of the heat
radiation member can be enhanced.

[0016] In the display device of the present invention,
preferably, the heat radiation hole is formed by cutting out
the end of the beam member opposite to the supporting
substrate. According to this construction, the heat radiation
holes can be easily formed at low cost, and the manufac-
turing cost of the heat radiation member and the reinforcing
structure can be decreased.

[0017] In the display device of the present invention,
preferably, the plurality of beam members constituting the
heat radiation member are provided with a heat radiation
hole passing through lateral faces of the beam members.
According to such a construction, warm air in spaces sur-
rounded by the beam members can be exhausted through the
heat radiation holes. As a result, it is possible to provide a
display device with high reliability, comprising a heat radia-
tion member having excellent heat radiation characteristics.

[0018] In the display device of the present invention,
preferably, a plurality of the heat radiation holes are pro-
vided to permit communication between a plurality of
regions on the supporting substrate defined by the plurality
of beam members. According to this construction, even
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when the backside (the side opposite to the display panel) of
the heat radiation member is closed by a chassis of an
electronic apparatus, etc., warm air in regions surrounded by
the beam members can be exhausted to the outside of the
heat radiation member through the heat radiation holes. As
a result, excellent heat radiation characteristics can be
obtained.

[0019] In the display device of the present invention, a
plurality of the heat radiation holes can be provided to
permit communication, in the vertical direction of the panel,
between a plurality of regions on the supporting substrate
defined by the plurality of beam members. According to this
construction, warm air in regions surrounded by the beam
members can be efficiently exhausted to the outside. In other
words, the air warmed by heat generated in a display panel
ascends in atmosphere. Thus, if heat radiation holes are
continuously provided in the vertical direction of the display
panel, the warm air ascends through the heat radiation holes.
Therefore, warm air in spaces surrounded by the beam
members can be efficiently exhausted without providing
extra airflow forming means.

[0020] In the display device of the present invention, a
plurality of the heat radiation holes may be provided to
permit communication, in the horizontal direction of the
panel, between a plurality of regions on the supporting
substrate defined by the plurality of beam members. Accord-
ing to this construction, the warm air can also be exhausted
through the heat radiation holes.

[0021] In the display device of the present invention,
preferably, the plurality of the heat radiation holes that
permit communication between the regions defined by the
plurality of beam members is provided substantially at
coaxial positions in side view in the direction in which the
heat radiation holes are continuously provided. In this way,
the plurality of the heat radiation holes is formed to overlap
each other in side view so that warm air can be more
effectively exhausted through the heat radiation holes. As a
result, heat radiation characteristics by the heat radiation
member can be improved.

[0022] In the display device of the present invention, heat
radiation fins can be provided on the supporting substrate.
According to this construction, the heat generated in a
display panel can be more positively diffused by the heat
radiation fins. Moreover, when the heat radiation fins and the
beam members are arranged such that both are engaged with
each other, the heat radiation fins concerned can also
increase the strength of a reinforcing structure.

[0023] In the display device of the present invention,
preferably, the heat radiation fins extend substantially par-
allel to the direction in which the plurality of heat radiation
holes are continuously provided, which permits communi-
cation between the regions on the supporting substrate
defined by the plurality of beam members. In other words,
when beam members are formed with heat radiation holes,
air in spaces surrounded by the beam members is exhausted
through the heat radiation holes concerned. Thus, it is
preferable that the heat radiation fins extend in the direction
of traveling of warm air to be exhausted so that turbulence
due to the heat radiation fins does not occur in airflow.

[0024] In the display device of the present invention, the
plurality of beam members may be more densely arranged
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on the supporting substrate corresponding to a peripheral
portion of the display panel. According to such a construc-
tion, the panel support strength by means of the reinforcing
structure can be enhanced without increasing the number of
the beam members.

[0025] 1In the display device of the present invention, the
plurality of beam members can be more densely arranged on
the supporting substrate corresponding to a central part of
the display panel. According to such a construction, heat
radiation of a central part of a panel where heat output
becomes relatively large can be efficiently performed with-
out increasing the number of beam members.

[0026] In the display device of the present invention,
preferably, the heat radiation member is made of metal.
Since the display device comprises the heat radiation mem-
ber made of metal, it is possible to provide a reinforcing
structure, which is excellent in both the supporting strength
and heat radiation characteristics of a display panel.

[0027] 1In the display device of the present invention, the
supporting substrate can also serve as a substrate constitut-
ing the display panel. According to this construction, the
number of parts and the number of manufacturing processes
of a display device can be reduced, and the manufacturing
efficiency can be improved, and the manufacturing cost can
be reduced. Further, since display elements, driving circuits,
etc. that are principal heat radiating spots of a display panel,
get closer to the heat radiation member, the heat radiation
can be more positively performed. Moreover, sharing the
supporting substrate contributes to making a display device
thinner.

[0028] 1In the display device of the present invention, the
display panel can be a display panel comprising organic
electroluminescent elements. According to this construction,
it is possible to provide an organic EL display device, which
is excellent in the supporting strength and the heat radiation
characteristics of a panel.

[0029] In the display device of the present invention, the
supporting substrate can also serve as a sealing structure for
the organic electroluminescent elements. According to this
construction, it is possible to provide a thin organic EL
display device at low cost, which is excellent in the sup-
porting strength and the heat radiation characteristics.

[0030] Next, in order to achieve the above-mentioned
objects, the present invention provides a reinforcing struc-
ture capable of being applied to a display panel having
display elements on a substrate. The reinforcing structure
comprises a supporting substrate forming a part adhered to
the display panel, and a heat radiation member provided on
the supporting substrate. Since the reinforcing structure
having the construction concerned is arranged on the back-
side of a thin display panel such as a liquid crystal panel or
an organic EL display panel, it functions as supporting and
cooling means of the display panel, which contributes to
realizing a display apparatus having excellent strength and
reliability.

[0031] In the display device of the present invention,
preferably, the display device further comprises a chassis
accommodating the display panel and the heat radiation
member. The chassis includes air supply means and air
exhaust means arranged in close proximity to the heat
radiation member. Preferably, the air supply means and the
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air exhaust means are arranged in the direction in which the
heat radiation holes are continuously provided.

[0032] According to this construction, the display device
comprises a chassis where airflow passing through the heat
radiation holes can be formed by means of the air supply
means and the air exhaust means. Thereby, since excellent
cooling efficiency can be obtained, it is possible to provide
a display device with high reliability.

[0033] Further, in the above construction, preferably, the
air supply means and the air exhaust means are fans and
through-holes, which are arranged at the chassis. According
to this construction, airflow in a predetermined direction can
be extremely easily formed within the chassis. As a result, it
is possible to provide a chassis and a display device, which
can be manufactured at low cost.

[0034] Next, an electronic apparatus of the present inven-
tion comprises the display device of the present invention
described above. According to this construction, it is pos-
sible to provide an electronic apparatus comprising a display
unit with high reliability, which supports a display panel
having a large screen well and provide excellent heat radia-
tion characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1 is a perspective view illusirating the con-
struction of an organic EL display device of a first embodi-
ment.

[0036] FIG. 2 is a sectional view illustrating the construc-
tion of the organic EL display device of the first embodi-
ment.

[0037] FIG. 3 is a sectional view illustrating the construc-
tion of an organic EL display device of a second embodi-
ment.

[0038] FIG. 4 is a perspective view illusirating the con-
struction of an organic EL display device of a third embodi-
ment.

[0039] FIG. 5 is a side constructional view for explaining
a cooling operation of the organic EL display device of the
third embodiment.

[0040] FIG. 6 is a perspective view illustrating the con-
struction of an organic EL display device of a fourth
embodiment.

[0041] FIG. 7 is a perspective view illustrating the con-
struction of an example of an electronic apparatus.

[0042] FIG. 8 is a perspective view illustrating the con-
struction of an organic EL display device of a fifth embodi-
ment.

[0043] FIG. 9 is a perspective view illustrating the con-
struction of an organic EL display device of a sixth embodi-
ment.

[0044] FIG. 10 is a perspective view illustrating the
construction of an organic EL display device of a seventh
embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0045] Hereinafter, preferred embodiments of the present
invention will be described with reference to the accompa-
nying drawings.

Jun. 2, 2005

[0046] (First Embodiment)

[0047] FIG. 1 is a perspective view illustrating the con-
struction of an organic EL display device that is one embodi-
ment of a display device according to the present invention,
and FIG. 2 is a sectional constructional view taken along a
line A-A' in FIG. 1. An organic EL display device 100
shown in FIGS. 1 and 2 mainly comprises an organic
electroluminescent panel (an organic EL panel) 150 that is a
display panel, and a reinforcing structure 160 arranged on
the backside (the side nearer to an observer in the drawing)
of the panel.

[0048] The organic EL panel 150 is mainly composed of
a substrate 110 having a light-transmitting property, a plu-
rality of organic EL elements (light-emitting elements) 120
formed on the substrate 110, and a sealing member 130
applied to cover the organic EL elements 120 and hermeti-
cally adhered to the substrate 110 with a sealant 141 inter-
posed therebetween. The organic EL panel 150 according to
the present embodiment is of a so-called bottom emission
type that radiates emitting light from the substrate 110 side.

[0049] The reinforcing structure 160 is composed of a
metallic base plate (a supporting substrate) 161 adhered to a
back face of the organic EL panel 150 and a metallic heat
radiation member 170 which is integrally formed with an
external surface (a top surface in FIG. 2) of the base plate
161. The heat radiation member 170 has a construction in
which a plurality of (three in the drawing) first beam
members 171 extending in the direction of “x” in the
drawing and a plurality of (four in the drawing) second beam
members 172 extending in the direction of “y” in the
drawing are integrally formed in parallel crosses in plan
view. The first beam members 171 and the second beam
members 172 are substantially rectangular plate-like mem-
bers, and are erected substantially vertically with respect to
the surface of the base plate 161.

[0050] Also, as shown in FIG. 2, the reinforce structure
160 is adhered the sealing member 130 of the organic EL
panel 150 with an adhesive layer 142 interposed therebe-
tween and adapted to support the organic EL panel 150. A
heat-conductive sheet whose both sides are coated with an
adhesive material can be used as the adhesive layer 142.
After the base plate 161 and the sealing member 130 are
adhered to each other, for example, the peripheral portion of
the base plate 161 is caulked so that a part adhering the base
plate and the sealing member to each other can be rein-
forced.

[0051] In the present embodiment, the organic EL panel
150 has a screen size of 30 inches (about 752 mm) in its
diagonal direction, and has outside dimension of about 610
mm (x direction)xabout 460 mm (y direction). The base
plate 161 has planar dimension of 670 mm (x direction)x520
mm (y direction). The beam members 171 and 172 that
constitute the heat radiation member 170 are 15 mm in
height and 2 mm in thickness. The distance between the
adjacent beam members 171 and the distance between the
adjacent beam members 172 are all 30 mm. Accordingly,
FIG. 1 illustrates only the three first beam members 171 and
the four second beam members 172. However, seventeen
first beam members 171 and twenty-one second beam mem-
bers 172 are provided in actuality.

[0052] In the organic EL display device 100 of the present
embodiment having the above construction, the reinforcing
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structure 160 that supports the organic EL panel 150 has the
heat radiation member 170 composed of the first beam
members 171 and second beam members 172, which are
assembled in parallel crosses in plan view. Thus, deforma-
tion hardly occurs in the x direction and in the y direction,
which makes it possible to realize an excellent panel sup-
porting structure. As a result, even if the screen size of the
organic EL panel 150 is made large to about 50 inches, it is
possible to provide an organic EL display device having
excellent durability and reliability without causing curvature
or deformation in the organic EL panel 150. Further, in the
present embodiment, since the heat radiation member 170
composed of the beam members 171 and 172 assembled in
parallel crosses are provided, the heat generated in the
organic EL panel 150 can be effectively diffused, and the
organic EL elements 120, driving control circuits (not
shown), etc. can be effectively prevented from malfunction-
ing caused by the overheat of the panel.

[0053] As described above, the display device comprises
the reinforcing structure 160 according to the present
embodiment, so that the organic EL panel 150 using the thin
substrate 110 can be supported well and the heat generated
in the organic EL panel 150 can be diffused with high
efficiency. Thus, it is possible to provide the organic EL
display device 100 at low cost, which is excellent in struc-
tural durability and reliability and capable of easily coping
with enlarging the screen size.

[0054] In addition, in the present embodiment, the base
plate 161 of the reinforcing structure 160 is integrally
formed with the heat radiation member 170. However, 1t is
a matter of course that the base plate 161 and the heat
radiation member 170 may be separately prepared and
bonded to each other to make the reinforcing structure 160.
The base plate 161 and the heat radiation member 170
according to the present embodiment are all made of metal,
for example, aluminum or copper, as their constituent mate-
rials. However, in order to prevent the EL panel 150 and the
reinforcing structure 160 from being peeled off from each
other due to difference between their coefficients of thermal
expansion when heat is applied, it is preferable that a
metallic material or alloy material having a small coefficient
of thermal expansion be used to make the base plate 161 and
the heat radiation member 170. The base plate 161 and heat
radiation member 170 can be made of various materials, not
limited to metal, as long as good thermal conductivity (heat
radiation characteristics) and sufficient panel supporting
strength can be obtained.

[0055] Further, in the present embodiment, the beam
members 171 and 172 of the heat radiation member 170 are
arranged at regular intervals and at right angles with each
other. However, the beam members 171 and 172 can be
unevenly distributed on the base plate 161. For example, if
the beam members 171 and 172 are relatively densely
arranged on the peripheral portion of the surface of the base
plate 161 and sparsely arranged in the same center thereof,
the reinforcing structure 160 having favorable supporting
strength can be obtained without providing a large number
of beam members. Further, when the heat exhaust charac-
teristics of the heat radiation member 170 are considered
very important, the beam members 171 and 172 may be
densely arranged in the center of the panel where heat output
becomes relatively larger.
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[0056] Further, in the present embodiment, the beam
members 171 and 172 are arranged such that regions 175, on
the base plate 161, defined by the beam members 171 and
172, have a rectangular shape in plan view. However, for
example, a plurality of beam members may be arranged on
the base plate 161 such that the planar shape of the regions
175 becomes, for example, a triangular shape, a honeycomb
shape (i.c., a hexagonal shape), or same other polygonal
shape. Even if the regions 175 have any shape, the heat
radiation member 170 is constructed with beam members
extending to intersect each other on the base plate 161. Thus,
deformation hardly occurs in the x direction and in the y
direction in the drawing. As a result, the organic EL panel
150 with a larger screen can also be supported well.

[0057] Hereinafter, the construction of the organic EL
panel 150 will be described in detail.

[0058] As shown in FIG. 2, each of the organic EL
elements 120 arranged on the substrate 110 has a construc-
tion in which an anode 121, a hole injection layer 122, a
light-emitting layer 123, and a cathode 124 are sequentially
laminated from the substrate 110. The light-emitting layers
123 of the organic EL elements 120 arranged on the sub-
strate 110 are composed of light-emitting layers with three
colors of red (R), green (G) and blue (B). Also, the organic
EL elements 120 (sometimes, referred to as “dots”) with
three colors of red, green and blue constitute one pixel of the
organic EL display device 100.

[0059] Switching elements such as thin film transistors
(TFTs) (not shown) are provided to correspond to the
respective organic EL elements 120. The switching elements
drive the respective dots (the organic EL elements 120)
using an active matrix drive method.

[0060] In addition, in FIG. 2, the organic EL elements 120
are arranged such that they are separated from each other in
a plane. However, partition walls may be provided between
the organic EL elements 120 for partitioning the organic EL
elements 120 from each other. Further, the organic EL
elements 120 that constitute each pixel may be driven using
a simple matrix drive method.

[0061] The substrate 110 includes a light-transmitting sub-
strate made of transparent glass, quartz, or etc. to allow
emitting light to be transmitted and emitted therethrough.

[0062] As will be described below, the anode 121 is also
formed of a transparent conductive material for allowing
light emitted from the light-emitting layer 123 to be trans-
mitted therethrough. Preferably, indium tin oxide (ITO) can
be used as the transparent conductive material. Further, the
surface of the ITO (the anode 121) is subjected to O, plasma
treatment, if necessary. Thereby, the cleaning of the elec-
trode surface and the adjustment of work functions are
carried out, and a lyophilic property is given to the electrode
surface.

[0063] The hole injection layer 122 formed on the anode
121 is formed, for example, by adding polystyrene sulfonic
acid to a polythiophene derivative. In other words, specifi-
cally, polyethylenedioxythiophene/polystyrene sulfonic
acid, etc. is preferably used as a material for forming the
hole injection layer 122.

[0064] In addition, various materials other than the afore-
mentioned ones can be used as the forming material for the
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hole injection layer 122. For example, materials obtained by
dispersing polystyrene, polypyrrole, polyaniline, polyacety-
lene or derivatives thereof in an appropriate dispersion
medium along with the polystyrene sulfonic acid can be
used as the forming material of the hole injection layer 122.

[0065] The light-emitting layer 123 is formed of a known
polymer light-emitting material capable of emitting fluores-
cence or phosphorescence.

[0066] When the polymer material is used as the light-
emitting material, the polymer material is made into a
solution by using a solvent which does not remelt the hole
injection layer 122, and a film is formed by a spin coating
method or a droplet ejection method, such as an ink jet
method.

[0067] Further, a light-emitting material comprising a low
molecular material may be used as the forming material of
the light-emitting layer 123. Here, when the light-emitting
layer 123 is formed of the low molecular material, a hole-
transporting layer, a light-emitting layer and an electron-
transporting layer, which are all made of the low molecular
material, are laminated in this order from the anode 121 side,
thereby forming the organic EL element 120.

[0068] The cathode 124 can be composed of a metal
electrode made of calcium, magnesium, etc.

[0069] In this way, the sealing member 130 for covering
the organic EL elements 120 composed of these respective
layers is provided on the respective layers laminated on the
substrate 110. The sealing member 130 is adhered to the
substrate 110 with the sealant 141 interposed therebetween.
For example, a plate-shaped sealing substrate having, for
example, an electric insulating property is used as the
sealing member 130. When the sealing substrate is used as
the sealing member 130, the sealing substrate is fixed to the
substrate 110 with a sealing resin while covering the organic
EL elements 120. For example, a thermosetting resin or an
ultraviolet cure resin is used as the sealing resin. Further, the
organic EL elements may be covered and sealed only with
the sealing resin without using the sealing substrate.

[0070] (Second Embodiment)

[0071] Next, a second embodiment of the present inven-
tion will be described with reference to FIG. 3.

[0072] FIG. 3 is a sectional view illustrating the construc-
tion of an organic EL display device (a display device) 200
of the present embodiment. The appearance of the organic
EL display device 200 of the present embodiment is almost
the same as that of the organic EL display device 100 shown
in FIG. 1, and the sectional structure shown in FIG. 3
almost corresponds to a section taken along the line A-A' in
FIG. 1. In addition, elements in FIG. 3 similar to those in
FIGS. 1 and 2 are given reference numerals similar to those
in FIGS. 1 and 2, and the description thereof will be
omitted.

[0073] The organic EL display device 200 mainly com-
prises an organic EL panel 250 and a reinforcing structure
260. The organic EL panel 250 is composed of a plurality of
organic EL elements 120 which are arranged in a matrix in
plan view on a substrate 110.

[0074] On the other hand, the reinforcing structure 260 is
composed of a metallic base plate (a supporting substrate)
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261 adhered to cover the organic EL elements 120 of the
organic EL panel 250 and a metallic heat radiation member
270 which is integrally formed with an external surface (a
top surface in FIG. 3) of the base plate 261.

[0075] In the present embodiment, the base plate 261 is
formed in the shape of a box that can be deposited on regions
where the organic EL elements 120 are formed. Specifically,
the base plate 261 is composed of a flat plate part 262, and
a sidewall part 263 having a frame shape in plan view and
formed to rise up from the peripheral end thereof. Also, the
base plate 261 adhered to cover the organic EL elements 120
of the organic EL panel 250 is hermetically adhered to the
substrate 110 by adhering the tip face (the lower end face in
FIG. 3) of the sidewall part 263 to the substrate 110 with a
sealant 141 interposed therebetween. In addition, the inner
surface of the base plate 261 (the lateral surface of the
organic EL panel 250) can be provided with an insulating
film for preventing circuits, wiring lines of the organic EL
elements 120, etc. from short-circuiting.

[0076] The heat radiation member 270 has almost the
same construction as that of the heat radiation member 170
shown in FIG. 1. In other words, the heat radiation member
270 has a construction in which a plurality of first beam
members 271 extending in the direction of “x” in the
drawing and a plurality of (four in FIG. 3) second beam
members 272 extending in the direction of “y” in the
drawing are integrally formed in parallel crosses in plan
view. Both the first beam members 271 and the second beam
members 272 are substantially rectangular plate-like mem-
bers, and are erected substantially vertically with respect to
the top face of the base plate 261.

[0077] In the organic EL display device 200 of the present
embodiment having the above construction, the base plate
261 of the reinforcing structure 260 also scrves as a sealing
member for the organic EL panel 250. Thus, as compared to
the organic EL display device 100, the number of parts can
be decreased, the manufacturing process can be simplified,
and the manufacturing cost can be reduced. Further, it is
possible to make an organic EL display device thin while
securing the supporting strength equal to that of the organic
EL display device 100.

[0078] (Third Embodiment)

[0079] Next, a third embodiment of the present invention
will be described with reference to FIG. 4.

[0080] FIG. 4 is a perspective view illustrating the con-
struction of an organic EL display device (a display device)
300 of the present embodiment. The organic EL display
device 300 mainly comprises an organic EL panel 150 and
a reinforcing structure 360 arranged on the backside of the
panel. The organic EL panel 150 has the same construction
as that of the organic EL panel according to the first
embodiment. The description thereof will be omitted below.

[0081] The reinforcing structure 360 mainly comprises a
metallic base plate (a supporting substrate) 361 adhered to a
back face of the organic EL panel 150 and a metallic heat
radiation member 370 which is integrally formed with an
external surface (a surface nearer to an observer in FIG. 4)
of the base plate 361. The heat radiation member 370 has a
construction in which a plurality of (three in FIG. 4) first
beam members 371 extending in the direction of “x” in the
drawing and a plurality of (four in FIG. 4) second beam
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members 372 extending in the direction of “y” in the
drawing are integrally formed in parallel crosses in plan
view. The first beam members 371 and the second beam
members 372 are substantially rectangular plate-like mem-
bers, and are erected substantially vertically with respect to
the outer surface of the base plate 361. In the present
embodiment, heat radiation holes 371« are provided to pass
through the beam members 371 extending in the direction of
“x” and to communicate with regions 375, in the direction
of “y” in the drawing, which are defined by the beam
members 371 and 372. In other words, circular heat radia-
tion holes 371z are provided to pass through the beam
members 371 arranged above or below each region 375
having a rectangular shape in plan view.

[0082] Similar to the organic EL display device of the first
embodiment, the reinforcing structure 360 according to the
present embodiment having the above construction, as
shown in FIG. 2, is adhered to the sealing member 130 of
the organic EL panel 150 with the adhesive layer 142
interposed therebetween so as to support the organic EL
panel 150.

[0083] In the organic EL display device 300 according to
the present embodiment having the above construction, the
heat radiation holes 371a are continuously provided in the
direction of “y” in FIG. 4 to pass through the first beam
members 371 of the reinforcing structure 360, so that the
heat generated in the organic EL panel 150 can be more
effectively diffused. In FIG. 4, the heat radiation member
370 is opened at the backside thereof. However, when the
display device is actually mounted on a display unit of an
electronic apparatus, eic., the heat radiation member 370 is
closed with a chassis in proximity to or in a state abutting on
the chassis. Therefore, the airflow in the regions 375 defined
by the beam members comes to nearly stop. Accordingly, as
in the present embodiment, the heat radiation holes 3714 are
provided in the beam members 371 defining the regions 375
to allow communication between the regions 375, so that the
regions 375 adjacent to each other in the direction of “y” in
the drawing can be communicated with each other to
exhaust the air heated by the heat generated in the organic
EL panel 150 to the outside of the heat radiation member
370. Further, since the air warmed by the heat generated in
the panel rises upward in the direction of “y” in the drawing,
as shown in FIG. 4, the heat radiation holes 371a are
continuously provided in the direction of “y” in the drawing
so that the exhaust efficiency of the warm air can be more
enhanced.

[0084] Meanwhile, it can be supposed that the organic EL
display device 300 is also used in its longitudinal posture,
not limited to being used in its transverse posture (posture in
which the display surface of the display device is used while
being transversely long arranged) shown in FIG. 4. Even in
that case, in order to efficiently perform the exhaust of air
using the rising of warm air, a plurality of heat radiation
holes 372a may be continuously provided in the direction of

Wy

x” in the drawing in the second beam members 372
extending in the direction of “y” in the drawing for allowing
communication between the regions 375 arranged in the

direction of “x” in the drawing.

[0085] Further, although the present embodiment has
described the case in which the heat radiation holes 371a and
372a are formed in a round shape, the shape or size of the
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heat radiation holes 371a and 372b can be appropriately
modified. For example, elliptical or rectangular heat radia-
tion holes may be provided, and the diameter of the heat
radiation holes can be varied depending on positions at
which the heat radiation holes are provided.

[0086] As described above, the plurality of the heat radia-
tion holes 371a and 372¢ are provided in a range that does
not decrease the strength of the reinforcing structure 360 so
that the airflow in the heat radiation member 370 can be
secured and the cooling efficiency can be enhanced. Also,
the display device comprises the reinforcing structure 360
according to the present embodiment so that the organic EL
panel 150 using the thin substrate 110 can be supported well,
and the heat generated in the organic EL panel 150 can be
diffused with high efficiency. Thus, it is possible to provide
the organic EL display device 300 at low cost, which is
excellent in structural durability and reliability and is
capable of easily coping with enlarging the screen size.

[0087] Further the provision of the heat radiation holes
371a contributes to making the organic EL display device
300 or an electronic apparatus comprising the same thin.
FIG. 5 is a side view illustrating a construction in which a
cooling fan (cooling means) 380 is provided at the side of
the organic EL display device 300. As shown in FIG. §,
when the organic EL display device 300 of the present
embodiment is cooled by the cooling fan 380, cooling air
from the cooling fan can be spread into the regions 375 via
the heat radiation holes 3714 from the lateral side of the heat
radiation member 370. Thus, the organic EL display device
300 can be made thin as compared to an organic EL display
device having a cooling fan arranged on the backside
thereof.

[0088]

[0089] Next, a fourth embodiment of the present invention
will be described with reference to FIG. 6.

[0090] FIG. 6 is a perspective view illustrating the con-
struction of an organic EL display device 400 of the present
embodiment. The organic EL display device 400 mainly
comprises an organic EL panel 150 and a reinforcing struc-
ture 460 arranged on the backside of the panel. The organic
EL panel 150 has the same construction as that of the organic
EL panel according to the first embodiment. Therefore, the
description thereof will be omitted below.

[0091] The reinforcing structure 460 is composed of a
metallic tabular base plate (a supporting substrate) 461
adhered to a back face of the organic EL panel 150 and a
metallic heat radiation member 470 which is integrally
formed with an external surface (a surface nearer to an
observer in FIG. 6) of the base plate 461. The heat radiation
member 470 has a construction in which a plurality of (three
in FIG. 6) first beam members 471 extending in the direc-
tion of “x” in the drawing and a plurality of (four in FIG. 6)
second beam members 472 extending in the direction of “y”
in the drawing are integrally formed in parallel crosses in
plan view. The first beam members 471 and the second beam
members 472 are substantially rectangular plate-like mem-
bers, and are erected substantially vertically with respect to
the outer surface of the base plate 461. Further, heat radia-
tion holes 471a are provided to pass through the beam
members 471 extending in the direction of “x” in the
drawing and to communicate with regions 475, in the

(Fourth Embodiment)
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direction of “y” in the drawing, which are defined by the
beam members 471 and 472. In other words, circular heat
radiation holes 471a are provided to pass through the beam
members 471 arranged above or below each region 375
having a rectangular shape in plan view.

[0092] Also, in the heat radiation member 470 according
to the present embodiment, a plurality of heat radiation fins
461a are provided on the external surface (the surface nearer
to an observer in FIG. 6) of the base plate 461 so as to
extend in the direction of “y” in the drawing. The heat
radiation fins 461a are constructed such that, for example,
rectangular plates having a height of about 5 mm and a
thickness of about 3 mm are erected substantially vertically
with respect to the base plate 461 and substantially parallel
to each other.

[0093] Inthe organic EL display device 400 of the present
embodiment, the heat radiation fins 4614 are provided on the
base plate 461 so that the heat radiation of the organic EL
panel 150 can be more positively performed.

[0094] Further, the heat radiation fins 461a are formed to
extend in the direction (y direction) of continuously provid-
ing the heat radiation holes 471a to pass through the first
beam members 471. According the this construction, heat
exhaust can be effectively performed without obstructing
exhaust of warm air in the heat radiation member 470 and an
excellent heat radiation effect can be obtained.

[0095] In this way, the display device comprises the rein-
forcing structure 460 according to the present embodiment
so that the organic EL panel 150 using the thin substrate 110
can be supported well and the heat generated in the organic
EL panel 150 can be diffused with high efficiency. Thus, it
is possible to provide the organic EL display device 400 at
low cost, which is excellent in structural durability and
reliability and is capable of easily coping with enlarging the
screen size.

[0096] (Fifth Embodiment)

[0097] Next, a fifth embodiment of the present invention
will be described with reference to FIG. 8.

[0098] FIG. 8 is a perspective view illustrating the con-
struction of the organic EL display device 500 of the present
embodiment. The organic EL display device 500 mainly
comprises an organic EL panel 150 and a reinforcing struc-
ture 560 arranged on the backside of the panel. The organic
EL panel 150 has the same construction as that of the organic
EL panel according to the first embodiment. Therefore, the
description thereof will be omitted below.

[0099] The reinforcing structure 560 mainly comprises a
metallic tabular base plate (a supporting substrate) 561
adhered to a back face of the organic EL panel 150 and a
metallic heat radiation member 370 which is integrally
formed with an external surface (a surface nearer to an
observer in FIG. 8) of the base plate 561. The heat radiation
member 570 has a construction in which a plurality of (three
in FIG. 8) first beam members 571 extending in the direc-
tion of “x” in the drawing and a plurality of (four in FIG. 8)
second beam members 572 extending in the direction “y” in
the drawing are integrally formed in parallel crosses in plan
view. The first beam members 571 and the second beam
members 572 are substantially rectangular plate-like mem-
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bers, and are erected substantially vertically with respect to
the outer surface of the base plate 561.

[0100] Further, the beam members 571 extending in the
direction of “x” in the drawing are provided with a plurality
of cutout portions (heat radiation holes) 571a formed by
cutting out a surface of a plate from the outside (the backside
of the panel) thereof. These cutout portions 571a allows
regions 575 defined by the beam members 571 and 572 to
communicate with each other substantially in the direction
of “y” in the drawing. In other words, the cutout portions
571a are respectively provided in the beam members 571
that form upper and lower sidewalls of each region 575
having a rectangular shape in plan view. In the present
embodiment, when the plurality of the heat radiation holes
571a are seen from the direction “y” in the drawing, they are
formed in the same shape and at almost the same position.

[0101] A plurality of heat radiation fins 561 are provided
on the external surface (the surface nearer to an observer in
FIG. 8) of the base plate 561 so as to extend in the direction
of “y” in the drawing. The heat radiation fins 561a are
constructed such that, for example, rectangular plates having
a height of about 5 mm and a thickness of about 3 mm are
erected substantially vertically with respect to the base plate
561 and substantially parallel to each other.

[0102] In the organic EL display device 500 of the present
embodiment, warm air can be exhausted through the cutout
portions 5714 continuously provided in the direction of “y”
in the drawing, so that an excellent heat radiation effect can
be obtained. Further, since the cutout portions 571a can be
formed only by cutting out the first beam members 571 from
the outside thereof, the heat radiation member 570 can be
easily manufactured at low cost as compared to the heat
radiation member 370 having the heat radiation holes 371a
according to the third embodiment.

[0103] Further, even in the organic EL display device 500
of the present embodiment, since the heat radiation fins 561a
are provided on the base plate 561, the heat radiation of the
organic EL panel 150 can be positively performed. More-
over, since the heat radiation fins 5614 are formed to extend
in the direction (y direction) of continuously providing the
cutout portions 571a formed in the first beam members 571,
heat exhaust can be effectively performed without obstruct-
ing exhaust of warm air in the heat radiation member 570
and an excellent heat radiation effect can be obtained.

[0104] In this way, since the display device comprises the
reinforcing structure 560 according to the present embodi-
ment so that the organic EL panel 150 using the thin
substrate 110 can be supported well and the heat generated
in the organic EL panel 150 can be diffused with high
efficiency, it is possible to provide the organic EL display
device 500 at low cost, which is excellent in structural
durability and reliability and is capable of easily coping with
enlarging the screen size.

[0105] (Sixth Embodiment)

[0106] Next, a sixth embodiment of the present invention
will be described with reference to FIG. 9.

[0107] FIG. 9 is a perspective view illustrating the con-
struction of an organic EL display device 600 of the present
embodiment. The organic EL display device 600 mainly
comprises an organic EL panel 150 and a reinforcing struc-
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ture 660 arranged on the backside of the panel. The organic
EL panel 150 has the same construction as that of the organic
EL panel according to the first embodiment. Therefore, the
description thereof will be omitted below.

[0108] The reinforcing structure 660 mainly comprises a
metallic tabular base plate (a supporting substrate) 661
adhered to a back face of the organic EL panel 150 and a
metallic heat radiation member 670 which is integrally
formed with an external surface (the surface nearer to an
observer in FIG. 9) of the base plate 661. The heat radiation
member 670 has a construction in which a plurality of (three
in the drawing) first beam members 671 extending in the
direction of “x” in the drawing and a plurality of (four in the
drawing) second beam members 672 extending in the direc-
tion of “y” in the drawing are integrally formed in parallel
crosses in plan view. The first beam members 671 and the
second beam members 672 are substantially rectangular
plate-like members, and are erected substantially vertically
with respect to the outer surface of the base plate 661.

[0109] Further, a plurality of heat radiation fins 661a are
provided on the external surface (the surface nearer to an
observer in FIG. 9) of the base plate 661 so as to extend in
the direction of “y” in the drawing. The heat radiation fins
661a are constructed such that, for example, a rectangular
plate having a height of about 5 mm and a thickness of about
3 mm are erected substantially vertically with respect to the
base plate 661 and substantially parallel to each other.

[0110] In the present embodiment, the first beam members
671 extending in the direction of “x” in the drawing are
provided with a plurality of cutout portions (heat radiation
holes) 671a formed by cutting out a surface of a plate from
the outside (the backside of the panel) thereof. The second
beam members 672 extending in the direction of “y” in the
drawing are provided with a plurality of cutout portions
672a formed by cutting out a surface of a plate from the
outside thereof. Also, these cutout portions 671a and 672a
allows regions 675 defined by the beam members 671 and
672 to communicate with each other in the “x” direction and
in the “y” direction. In other words, the cutout portions 671a
and 6724 are provided to surround the regions 675 having a
rectangular shape in plan view.

[0111] In the organic EL display device 600 of the present
embodiment, warm air can be efficiently exhausted through
the cutout portions 671a and 672a continuously provided in
the “x” direction and in the “y” direction in the drawing.
Thus, even when the organic EL display device 600 is used
in any of the longitudinal and transverse postures thereof, an
excellent heat radiation effect can be obtained. Further, since
the cutout portions 671a and 672« can be formed only by
cutting out the beam members 671 and 672 from the outside
thereof, the heat radiation member 670 can be easily manu-
factured at low cost as compared to the heat radiation
member 370 having the heat radiation holes 371« and 3724
according to the third embodiment.

[0112] Further, in the organic EL display device 600 of the
present embodiment, since the heat radiation fins 661a are
provided on the base plate 661, the heat radiation of the
organic EL panel 150 can be positively performed. More-
over, since the heat radiation fins 661a are formed to extend
in the direction (y direction) of continuously providing the
cutout portions 671a formed in the first beam members 671,
heat exhaust can be effectively performed without obstruct-
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ing exhaust of warm air in the heat radiation member 670
and an excellent heat radiation effect can be obtained.

[0113] In this way, since the reinforcing structure 660
according to the present embodiment is provided so that the
organic EL panel 150 using the thin substrate 110 can be
supported well and the heat generated in the organic EL
panel 150 can be diffused with high efficiency, it is possible
to provide an organic EL display device at low cost, which
is excellent in structural durability and reliability and is
capable of easily coping with enlarging the screen size.

[0114]

[0115] Next, a seventh embodiment of the present inven-
tion will be described with reference to FIG. 10. The present
embodiment is built to have a chassis suitable for use with
the organic EL display device according to the third to sixth
embodiments.

[0116] In addition, the present embodiment illustrates an
organic EL display device 700 having a construction in
which the organic EL display device 600 is accommodated
in a chassis 710. However, instead of the organic EL display
device 600, it is a matter of course that the organic EL
display device of the third to fifth embodiments may be
accommodated in the chassis 710. Further, even when the
organic EL display device of the first or second embodiment
having no heat radiation holes or cutout portions is accom-
modated in the chassis 710, the chassis and the heat radiation
member are arranged in a state separated from each other by
a certain distance so that a flow path of warm air can be
secured. Thus, an equivalent heat radiation effect can be
obtained.

[0117] FIG. 10(a) is a sectional side view of the organic
EL display device 700 of the present embodiment in a state
in which the organic EL display device 600 is accommo-
dated in the chassis 710. FIG. 10(b) is a rear view of the
organic EL display device 700. As shown in FIG. 10, the
chassis 710 is formed substantially in the shape of a box
having an opening for allowing the display surface of the
organic EL panel 150 to be exposed to the front side (left
side in FIG. 10(a) and backside in FIG. 10(b)). A plurality
of fans (air intake means/air exhaust means) 711 are
arranged on the back face of the chassis 710, and a large
number of through-holes (air exhaust means/air intake
means) 712 are formed therein.

[0118] The organic EL display device 600 is accommo-
dated in the chassis 710 in a state in which the organic EL
panel 150 is directed toward the outside and the reinforcing
structure 660 is directed toward the fans 711. Also, during
the operation of the organic EL display device 600, the fans
711 are operated to exhaust air, whereby ambient air is taken
in from the through-holes 712 and is flowed through the
cutout portions 671a continuously provided in the heat
radiation member 670 on the backside of the display device,
so that airflow W, as shown by an arrow in FIG. 10(a),
discharged from the fans 711 is formed within the chassis. In
this way, the heat of the heat radiation member 670 can be
efficiently diffused to the outside from the fans 711.

[0119] Further, in the present embodiment, the vertical and
horizontal beam members that constitute the heat radiation
member 670 are provided with the cutout portions 671a and
672a. Thus, warm air can also be flowed to the right and left

(Seventh Embodiment)
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in FIG. 10(b) (in the vertical direction to the sheet plane of
FIG. 10(a)) and the heat exhaust operation can be more
efficiently performed.

[0120] In addition, the present embodiment illustrates the
chassis 710 having a construction in which the fans 711 are
arranged at the upper side of the back face of the chassis and
a large number of the through-holes 712 are formed at the
lower side of the back face of the chassis (refer to FIG.
10(b)). However, the fans 711 may be arranged at the lower
side of the back face of the chassis and a large number of the
through-holes 712 are formed at the upper side of the back
face of the chassis. Even in that case, the fans 711 are
operated to intake air, so that the ascending current similar
to that in FIG. 10(a) may be formed within the chassis 710.

[0121] Further, an example in which an organic EL panel
is used as the display panel has been described in the above
respective embodiments. However, a liquid crystal panel or
a display panel for which light emitting diode (LED) ele-
ments, inorganic electroluminescent elements, field emis-
sion light-emitting elements, or plasma emission elements
are used can be preferably as the display panel.

[0122] (Electronic Apparatus)

[0123] FIG. 7 is a perspective view illustrating an
example of an electronic apparatus according to the present
invention.

[0124] A video monitor 1200 shown in FIG. 7 comprises
a display unit 1201 in which the organic EL display device
of the above embodiments is installed in a chassis 1202, a
speaker 1203, etc.

[0125] The display device of the above respective embodi-
ments can be suitably used as image display means of a
personal computer, a liquid crystal television, a workstation,
a television telephone, etc. other than the image monitor. It
is also possible to provide all such electronic apparatuses
with a thin display unit having high reliability such as
durability and heat radiation characteristics.

What is claimed is:

1. A reinforcing structure capable of being applied to a
display panel having display elements on a substrate, the
reinforcing structure comprising:

a supporting substrate forming a part adhered to the
display panel, and a heat radiation member provided on
the supporting substrate.

2. Adisplay device having a display panel and a reinforc-

ing structure provided on the backside of the display panel,

wherein the reinforcing structure comprises a supporting
substrate forming a part adhered to a back face of the
display panel, and a heat radiation member provided on
the supporting substrate.

3. The display device according to claim 2,

wherein the heat radiation member is composed of a
plurality of beam members arranged on the supporting
substrate to intersect each other.

4. The display device according to claim 3,

wherein the plurality of beam members are arranged on
the supporting substrate such that they are formed
substantially in parallel crosses in plan view.
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5. The display device according to claim 3,

wherein the plurality of beam members are arranged such
that they are formed in a substantially triangular shape
or substantially honeycomb shape in plan view.

6. The display device according to claim 3,

wherein each of the beam members is provided with at
least one heat radiation hole formed by cutting out part
thereof.

7. The display device according to claim 6,

wherein the at least one heat radiation hole is formed by
cutting out the end of the beam member opposite to the
supporting substrate.

8. The display device according to claim 3,

wherein each of the beam members is provided with at
least one heat radiation hole passing through lateral
face of the beam member.

9. The display device according to claim 6,

wherein a plurality of the heat radiation holes are pro-
vided to permit communication between a plurality of
regions on the supporting substrate defined by the
plurality of beam members.

10. The display device according to claim 9,

wherein the plurality of the heat radiation holes are
provided to permit communication, in the vertical
direction of the panel, between a plurality of regions on
the supporting substrate defined by the plurality of
beam members.

11. The display device according to claim 9,

wherein the plurality of the heat radiation holes are
provided to permit communication, in the horizontal
direction of the panel, between a plurality of regions on
the supporting substrate defined by the plurality of
beam members.

12. The display device according to claim 10,

wherein the plurality of the heat radiation holes that
permit communication between the regions defined by
the plurality of beam members are provided substan-
tially at coaxial positions in side view in the corre-
sponding communicating direction.

13. The display device according to claim 2,

wherein heat radiation fins are provided on the supporting
substrate.

14. The display device according to claim 13,

wherein the heat radiation fins extend substantially par-
allel to a direction in which the plurality of the heat
radiation holes are continuously provided, which per-
mits communication between the regions on the sup-
porting substrate defined by the plurality of beam
members.

15. The display device according to claims 3,

wherein the plurality of beam members are more densely
arranged on the supporting substrate corresponding to
a peripheral portion of the display panel.

16. The display device according claim 3,

wherein the plurality of beam members are more densely
arranged on the supporting substrate corresponding to
a central part of the display panel.
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17. The display device according to claim 2,

wherein the heat radiation member is made of metal.
18. The display device according to claim 2,

wherein the supporting substrate also serves as a substrate
constituting the display panel.
19. The display device according to claim 2,

wherein the display panel is a display panel comprising
organic electroluminescent elements.
20. The display device according to claim 19,

wherein the supporting substrate also serves as a sealing
structure for the organic electroluminescent elements.

10
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21. The display device according to claim 6, further
comprising a chassis accommodating the display panel and
the heat radiation member,

wherein the chassis includes air supply means and air
exhaust means arranged in close proximity to the heat
radiation member, and

the air supply means and the air exhaust means are
arranged along the direction in which the heat radiation
holes are continuously provided.
22. An electronic apparatus comprising the display device
according to claim 2.

* ok %k
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