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(57) The present invention provides arrangements
for electroluminescent displays 10 comprising a pack-
aged semiconductor light emitting element 12 that has
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nections 28 from the light emitting element 12 pass
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22 in such a manner that at least one cooling channel
34 is defined between the heat sink 22 and the drive
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Description

FIELD OF THE INVENTION

adjoining tiles would all be dissipating heat around their
abutting edges. In addition, it will be noted that at least
a portion of the heat generated by the LED's must be
transported from the LED heat sink fo a further (i.e. rear)

[0001] The presentinvention relates to light emission 5 heat sink before being dissipated. Thus temperature
from displays, e.g. flat panel displays and in particular gradients are probably inevitable except at low power.
to methods and apparatus for cooling a flat panel dis- Also the display has a considerable thickness or depth
play, especially a large size segmented or tiled display, and weight caused by the plurality of heat sinks which
e.g. an LED or OLEO display. The displays are prefer- need to contain significant amounts of metal to be effec-
ably suitable for display of varying digital or analog in- 70 tive.
formation, e.g. video films, television or camera pic- [0004] [InUS-6255786 an LED display is disclosed for
tures. The displays may be for use indoors or outdoors. signs and proposes passive and active heat dissipation.
Passive dissipation is proposed in the form of conduc-

BACKGRQOUND TO THE INVENTION tion from connector legs of the LED's to a solder pad of

15 a circuit board. The whole circuit board is in turn con-
[0002] Itis known to provide an electroluminescent el- nected to a rear-mounted heat sink via a heat pad. As
ement, arranged for example in the form of a lighting the density of LED's increases, an active heat transfer
unit or a display, especially as a flat panel display. Flat device may be intreduced in the form of a fan blowing
panel displays are described in "Display interfaces”, R. onto the heatsink. Like the lamp of US-6161910, atleast
L. Myers, Wiley, 2002. The electroluminescent element 20  a portion of the heat generated by the LED's in this pro-
of a flat panel display may comprise one or more devices posal must betransported from one heat sink {the solder
such as light emitting diodes {LED's), organic light emit- pad) to a further (rear) heat sink for dissipation. Thus
ting dicdes (OLED]), Liquid Crystals elements (LCD), temperature gradients will be caused. An arrangement
Plasma elements (PDP), electroluminescent inorganic such as the one proposed in US-6255786 may prove
elements (EL-Displays), Field Emission elements 25 bulky for use in a tiled array. requiring a rear mounted
(FED). If only one such device is used, or a small fan for each tile. Cooling air being blown onto the rear
number of them, dissipation of heat generated during of the heat sink may be deflected sideways off the heat
emission of light does not generally pose any great prob- sink and interfere with the equivalent arrangement of ad-
lem. Many devices of this type do not, however, produce jacent arrays.
much light individually and need to be grouped into ar- 30 [0005] i is known to tile flat panel displays. Two types
rays in order to be useful for many applications. The col- of tiled displays are shown schematically in Figs. 11a
lective heat generated by such arrays may prove harm- and B. In Fig. 11atwo tiles 90, 91 are shown of the type
ful to the devices forming the array and the ability to dis- where connections 94-96 to the light emitting elements
sipate it will dictate the density of devices in the array of the arrays are attached to the side of the panels. LCD
and their durability. This problem is particularly acute in 35 tiled displays can be made in this manner as described
tiled display apparatus, which may be assembled by jux- in US Patent Application 2002/0080302. The side con-
taposition of a plurality of arrays and provide little scope nections require a T connector 96 between the tiles in
for peripheral heat dissipation due to their abutting each one direction which should preferably be as narrow as
other along their side edges. Further, electrolumines- possible. In the other direction T-connectors 94, 95 are
cent materials used may degrade at different rates at 40 provided. A mask 93 obscures the unsightly connection
different temperatures. For example, aging may result between the two tiles 90, 91. The connectors 94,96 ex-
in lower luminosity and/or colour shifts and therefore to tend in a direction opposite to the display direction.
variations in display quality across a large display area. [0006] In Fig. 11b two tiles 97, 98 are shown of the
Where displays have to be sealed against water or dust type where connections 99,100 connected to the light
this sealing can increase the difficulty of extractingheat. 45 emitting elements of the arrays are attached to the rear
[0003] In US-6161910 an LED reading light is pro- side of the panels 97, 98. LED tiled displays can be
posed in which an array of white LED's are provided with made in this manner, for example as supplied by BAR-
a tubular housing including two heat sinks. One heat CO N.V. Belgium, the Dlite 7, 10, 14 and llite 6, 8, 10
sink is to the rear of the device behind an LED drive ranges. Back connections are much more suited to tiled
circuit and a front heat sink is interposed between the 50 displays as the mask 93 can be very much smaller. As
LED array and the drive circuit. The front heat sink is shown in the drawing the connectors 99,100 extend in
connected, via athermal pad, to the rear side of the LED a direction opposite to the display direction.
array. Heat generated by the LED's is transferred by [0007] i can therefore be seen that, in at least the art
conduction to the front heat sink, from where it flows ra- of electroluminescent displays, it is desirable to produce
dially outward to the tubular housing and then rearward 55 an arrangementthatprovides adequate heat dissipation
tothe rear heat sink. Such an arrangement concentrates and that is preferably also suitable for assembly of mul-
heat dissipation around a periphery of the array. This tiple arrays to generate tiled display arrangements.
makes it less than ideal for use in a tiled array, where
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SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to pro-
vide improved addressable displays and in particular to

may comprise semiconductor light emitting elements
such as Light Emitting Diodes (LED's), for example in
the form of surface mounted devices (SMD). Such de-
vices may also be field controlled devices such as are

provide improved cooling arrangements for such dis- 5 used in plasma displays or field emission displays. The
plays, especially tiled or segmented displays. light emitting devices may also be made of other mate-
[0009] Itis also an object of the present invention to rials, e.g. they may be Organic Light Emitting Diodes
provide improved addressable displays and in particular (OLEQ), EL-displays with phosphoers or Liquid Crystal
to provide improved cooling arrangements for such dis- elements.
plays suitable for use where the display mustbe sealed, 7¢ [0015] The array is preferably packaged when itis to
e.g. against dust or water, or out of doors where they be protected from dust or water or other environmental
can be subject to moisture. influences. For example, said light emitting array may
[0010] It is an object of the present invention to pro- comprise a plurality of Light Emitting Diodes (LED's) in-
vide improved displays and in particular to provide im- tegrated into a silicon wafer and the packaging may
proved cooling arrangements for such displays, espe- 15 comprise encapsulation for environmental protection.
cially tiled or segmented displays. For instance, the elements may also be OLED's which
[0011] Itis also an object of the present invention fo are formed on a glass substrate which forms a barrier
improve the compactness of displays having cooling ar- in the viewing direction. Generally the glass substrate
rangements. will be sealed and therefore may be described as being
[0012] Accordingly, the present invention provides a 20 part of encapsulation. Such encapsulation usually com-
display, especially a flat panel display comprising a sub- prises, at least over a working area of said first side, a
strate having an array of addressable light emitting de- substantially transparent material. Tough, glass or shat-
vices. A light emitting device may comprise a combina- ter resistant plastic materials are preferred for the en-
tion of elements which, in combination, form a light emit- capsulation such as polycarbonate or epoxy resin.
ting device, e.g. as isfound in an LCD. The array hasa 25 [0016] The heat sink may comprise a heat fransport-
light emitting display side facing in a first direction. An ing plate having holes defined therein through which
input is provided for inputting an arbitrary image, e.g. said electrical connections pass into. The connectors
video, data or a still image. Drive circuitry for said array may pass through said cooling channel. Said heat sink
of light emitting devices is provided for driving said light may comptrise a metallic material and electrical insula-
emitting devices to display the arbitrary image. Electrical 30 tion may be provided between said electrical connec-
connections are provided from said light emitting devic- tions and said heat sink. The electrical connectichs may
es to the drive circuitry, said electrical connections ex- be completely insulated. The heat sink material may
tending from a rear side of the substrate in a second comprise, for example, aluminum or an alloy thereof.
direction substantially opposed to the first direction. [0017] Said cooling fluid may comprise a gas or may
Said drive circuitry is spaced apart from said array in 35 comprise a liquid. A preferred cooling fluid is a gas, es-
such a manner that at least one cooling channel is de- pecially air. A suitable liquid may comprise water. Said
fined between said array and said drive circuitry for ex- cooling fluid may be forced or drawn through one or
traction of heat from said array and said drive circuitry more cooling channels by a fluid propulsion means. In
by passage in use of a cooling fluid through the cooling the case of a gas cooling fluid, said fluid propulsion
channel. The cooling channel is sealed with respect to 40 means may comprise afan, blower or air pump arrange-
both the array of addressable light emitting devices, and ment which either blows or sucks. in the case of a liquid
with respect to the drive circuitry for said array of light cooling fluid, said fluid propulsion means may comprise
emitting devices. a pump or turbine. The cooling system may be open
[0013] The cooling channel may be arranged so as to loop, with the cooling fluid being discarded after pas-
extract heat from said array and said drive circuitry in 45 sage through the cooling channel. In the alternative, the
parallel. cooling system may be closed loop, with the cooling fluid
[0014] It is understood that a flat panel display does being recirculated. In the case of a closed loop cooling
not have to be exactly flat but includes shaped or bent system, the cooling fluid may be cooled itself by means
panels. A tiled display may be constructed in a variety of a heat exchanger. In the case of gas-cooled closed
of geometrical shapes if the substrate on which the light 50 loop system, a refrigerant gas may be used, such as
emitting devices are to formed can be shaped in this those used in air-conditioning systems. If a liquid-cooled
way. A heat sink may be disposed in the region of a rear closed loop system is used, the cooling fluid may include
side of said array of light emitting devices opposite to a fluid other than water and may, for example, comprise
said display side and forming one side of the cooling distilled water with additives such as ethyl glycol, forex-
channel remote from the drive circuitry. Preferably, the 55 ample as anti-freeze and for corrosion inhibition.
heat sink abuts the rear side of the array. The electrical [0018] The present invention also provides a tiled
connections may pass through said heat sink and panel display formed from a plurality of display panels
through the cooling channel. Said light emitting devices according to the invention, said plurality of display pan-
3
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els preferably being juxtaposed and configured to form
a unified tiled display. The inlets and/or outlets of the
cooling channels need not be linked between said plu-
rality of display panels forming said tiled display. Each

array of light emitting devices by means of electrical
connections passing through or adjacent to said
cooling channel, and

d) passing a cooling fluid through the cooling chan-

cooling channel may discharge the fluid separately, for 5 nel.
instance. Alternatively, the coocling may be provided by
forcing acooling fluid through several or all of the display [0023] The present invention will now be described
tiles, some of which are connected in series to form a with reference to the following drawings.
cooling circuit. In some cases, e.g. if cooling is very crit-
ical, it is advantageous to only have short coolingchan- 7¢ BRIEF DESCRIPTION OF THE DRAWINGS
nels. In this way, the temperature drop between the be-
ginning and the end of the cooling channel is reduced. [0024]
[0019] Apaneldisplay ortiled panel display according
o the present invention may be used as a direct view Figs. 1a and b are schematic diagrams of a section
display. 15 through a flat panel display according to embodi-
[0020] The present invention also provides a method ments of the present invention;
of producing a panel display, the method including: Figs. 2a and b show a rear view and a front view,
respectively of a display tile in accordance with an
a) providing an array of light emitting devices that embodiment of the present invention;
has a light emitting display side facing in a first di- 20 Fig. 3 is the rear view of Fig. 2a with the fan assem-
rection; bly cover plate removed.
b} providing drive circuitry for said array of light emit- Fig. 4 shows the view of Fig. 3 with the door re-
ting devices spaced apart from said array in such a moved.
manner that at least one cooling channel is defined Fig. 5 shows the view of Fig. 4 with the controller
between said array and said drive circuitry for the 25 removed.
passage in use therethrough of a cooling fluid; Figs. 8a and 8b show the view of Fig. 5 with the
c) sealing said cooling channel from both the drive drivers removed for two embodiments of the
circuitry and the array; and present invention.
d} connecting said drive circuitry to said array of Fig. 7 shows the front of the plate onto which the
light emitting devices by means of said electrical 30 light emitting devices are mounted.
connections extending in a second direction sub- Fig. 8 shows afront view of the display panel without
stantially opposite to the first direction. a cover plate.
Fig. 9a shows schematic views of cooling channels
A heat sink may disposed in the region of a rear side of of a display shown in Fig. 6a. Fig. 9b shows sche-
said array of light emitting elements opposite to saiddis- 35 matic views of cooling channels of a display shown
play side, the heat sink forming a side of the cooling in Fig. 6b.
channel remote from the drive circuitry. The method may Fig. 10 shows an exploded view of a display panel
include providing said cooling fluid in the form of at least in accordance with the present invention.
one of a gas or aliquid and preferably forcing or drawing Fig. 11ais a schematic representation of a prior art
it through the or each cooling channel using a fluid pro- 40 LCD tiled display. Fig. 11b is a schematic represen-
pulsion means. tation of a prior art LED tiled display.
[0021] The present invention alsc provides a method
of producing a tiled display, including juxtaposing a plu- DETAILED DESCRIPTION OF A PREFERRED
rality of panel displays produced using a methed accord- EMBODIMENT
ing to the present invention. 45
[0022] The present invention also provides a method [0025] The presentinvention will now be described by
of cooling a panel display, the method including: way of example only, with reference to certain embodi-
ments and with reference to the above mentioned draw-
a) providing an array of light emitting devices that ings. The skilled person will appreciate that many alter-
has a light emitting display side facing in a first di- 50 native arrangements are possible while still remaining
rection; within the scope of the attached claims. The invention
b) providing drive circuitry for said array of light emit- will be described with reference to flat panel displays. It
ting devices spaced apart from said array in such a is understood that a flat panel display dces not have to
manner that at least one cooling channel is defined be exactly flat but includes shaped or bent panels. Aflat
between said array and said drive circuitry, the cool- 55 panel display differs from display such as a cathede ray
ingchannel being sealed from both the drive circuit- tube in that it comprises a matrix of array of "cells" or
ry and the array of light emitting devices; "pixels" each producing or controlling light over a small
c) electrically connecting said drive circuitry to said area. There is a relationship between the pixel of an im-
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age to be displayed and a cell of the display. Usually this
is a one-to-one relationship. Each cell may be ad-
dressed and driven separately. Itis notconsidereda lim-
itation on the present invention whether the flat panel

or integrated into a semiconductor wafer. Such devices
may require environmental protection when the display
is to be used out of doors. To protect the array 14 from
environmental damage or degradation it is sealed in a

displays are active or passive matrix devices. Thearray 5 package, by for example encapsulation 20. This is per-
of cells is usually in rows and columns but the present formed in such a manner that at least a working area of
invention is not limited thereto but may include any ar- the display side 16 is covered in a substantially trans-
rangement, e.g. polar or hexagonal. The invention will parent material such as polycarbonate plastic. All items
mainly be described with respect to LED and OLED dis- placed on the viewing side of the light emitting elements
plays butthe present invention is more widely applicable  7¢  may reduce the ease with which heat is removed from
to flat panel displays of different types, such as plasma that side of the display.

displays, filed emission displays, EL-displays, LCD's, [0029] Preferably, a heat sink 22 is provided in the
etc. In particular the present invention relates not only form of a heat transporting plate disposed in the region
to displays having an array of light emitting elements but of a rear side of the array 14 of light emitting devices.
alsc displays having arrays of light emitting devices, 75 Theheatsink 22 is preferably in thermal communication
whereby each device is made up of a number of individ- with the light emitting devices and is arranged in use to
ual elements. absorb heat generated thereby. The heat sink 22 may
[0026] For a general understanding of the types and comprise a metal having a high thermal conductivity, for
connectivity of semiconductor light emitting devices re- example, aluminum or an alloy thereof. Thermal com-
ferred to herein, the reader is recommended to study: 20 munication may be optimized by connecting the heat
"Semiconductor Devices: Physics and Technology” by sink 22 to the rear face of the light-emitting display 12
S. M. Sze, published by John Wiley & Sons Inc. under through an optional thermal pad 24. In additicn the heat
ISBN 0-471-33372-7. sink 22 may be coloured suitably to absorb heat energy,
[0027] Referring to the drawings and for the moment e.g. mat black to absorb radiant energy.

in particular to Figure 1 a, a flat panel display device 10 25 [0030] The heat sink 22 defines a series of holes 26
comprises a display 12 of an array 14 of light emitting through which electrical connections 28 pass between
devices. The light emitting devices are addressable, i. the array 14 and associated drive circuitry 30, which
e. they can be addressed by a suitable control device to comprises power and control means for the display 10.
display any suitable image. The light emitting devices In at least the case of bare metal electrical connections
may comprise semiconductor elements or devicessuch 30 28, it is preferable for the heat sink 22 to be insulated
as semiconductor light emitting diodes (LED's) or may from those connections 28 and also insulated from the
be any other suitable light emitting devices or elements rear side of the ligh emitting elements. Electrical insula-
which may be arranged in an array for displaying 2D im- tion 32 is provided to insulate the connections 28 from
ages, such as still or video images. Suitable light emit- the heat sink 22 and may optionally be provided to in-
ting elements are also organic light emitting diodes 35 sulate the light emitting elements from the heat sink 22,
(OLED). The term light emitting device also includes e.g. in the form of an insulating layer on the rear side of
combinations of elements which emit light and are ad- the light emitting devices. The electrical insulation 32
dressable. An example of such a combinationisan LCD has electrical insulating properties, but may be thermally
in which a liquid crystal, one or more light polarizers, a conductive so as to conduct heat away from the electri-
light source and optionally coloured filters can be used 40 cal connections 28. The insulation 32 may, for example,
to generate a light output. Light emission from the light comprise any suitable material and may be provided in
emitting devices forming the array 14 is emitted from a the heat sink 22, on the electrical connections 28 or a
display side 16 of the array 14 in a predetermined direc- combination of the two.

tion 18. This direction 18 is arranged such that, in use, [0031] The drive circuitry 30 is spaced apart from the
the display 10 may be used as a direct view display, e. 45 heat sink 22, i.e. away from the assembly comprising
g. information may be read substantially directly from it the light emitting devices and heat sink 22, so as to de-
by a user. fine at least one cooling channel 34 between the array
[0028] The array may require environmental protec- 14 and the drive circuitry 30. The heat sink 22 forms at
tion, e.g. against dust or moisture. The array 14 may be least one side of the cooling channel. An additional heat
formed from OLED's and be for use in indoors or out- 50 sink and heat shield (not shown) may be located adja-
doors. It is preferred to seal an OLED display environ- cent the drive circuitry and facing towards the cooling
mentally. Alternatively, optical elements such as lenses channel 34. According to an aspect of the present in-
may be located on the viewing side of the light emitting vention, the cooling channel 34 is sealed from both the
elements to provide certain effects, e.g. focussing the array 14 and the drive circuitry 30. The cooling channel
displayed light into a narrower but more intense beam 55 34 provides a passage for a cooling fluid to pass across
with a reduced viewing angle and greater brightness. a heat exchange face 36 of the heat sink 22 and across
The array 14 may be formed from a series of surface an upper face 38 of the drive circuitry (or additional heat
mounted devices, for example deposited on a substrate sink if present). The heat exchange face 36 of the heat
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sink 22 {and/or the additional heat sink) may be ribbed
or otherwise contoured so as to increase the surface ar-
ea available for heat exchange to the cooling fluid, such
profiling preferably being formed in such a manner as

rangement, a suitable refrigerant gas may be used, such
as those used in air-conditioning systems. In a closed
loop liquid cooling system, a simple embodiment may
employ water as a cooling fluid. It may, however, prove

to promote laminar or turbulent flow. In displays having 5 preferable to use a cooling fluid including a fluid or fluids
an increased LED density and in displays where the other than tap water, such as for example distilled water
electronics are sealed off to avoid deterioration due to mixed with additives such as ethyl glycol, for example
moisture, the heat extraction is even more difficult than as anti-freeze and for corrosion inhibition.
for other displays. In these cases, it could be important [0035] In the particular but non-limiting example ilius-
to keep the cooling channel 34 very short, havingacool- 70 trated in Figure 1a, an open loop gas cocling arrange-
ing channel 34 which goes straight through the display ment is shown. A fan 40 blows air into an inlet portion
device 10, separating the array 14 of light emitting de- 42 of the cooling channel 34 and provides forced con-
vices and the drive circuitry 30, as in the present inven- vection such that the cooling air exits from an outlet por-
tion. The cooling channel 34 should furthermore be pref- tion 44 of the cooling channel 34 after having passed
erably designed such that there is only cocling flow in 75 over the surfaces 34, 38 of the heat sink 22 and drive
one direction in the cooling channel 34, as illustrated in circuitry 30.
Fig. 1 a, whereby the array 14 of light emitting devices [0036] Figure 1b shows an alternative open loop gas
is separated from the electronic layer comprising the cooling arrangement. The reference numbers in Fig. 1b
drive circuitry 30 by the cooling flow. The latter means refer to the same items as in Fig. 1a and only the differ-
that the cooling flow is in contact with both the array 14 20 ences with respect to Fig. 1a will be mentioned. The fan
of light emitting devices and the drive circuitry 30 at the 40 sucks air into the inlet portion 42 of the cooling chan-
same time, avoiding worse cooling or even reheating of nel 34 and provides forced convecticn such that the
components by a cooling flow that has already been cooling air exits from the outlet portion 44 of the cooling
heated too much by first passing another component, channel 34 after having passed over the surfaces 34,
which may be the case when drive circuitry 30 and array 25 38 of the heat sink 22 and drive circuitry 30. In this ar-
14 would be serially cooled by one and the same stream rangement a partition is provided in the middie of the
of cooling fluid. Furthermore, by the parallel extraction cooling channel which directs the air flow to first cool the
of heat from the drive circuitry 30 and from the array 14, heat sink 22 and then to cool the drive circuitry 30. In an
the covered distance of the cooling fluid may be rela- alternative arrangement the fan may blow air into the
tively short, so that an efficient cooling may be obtained 30 cooling channel 34 in which case the drive circuitry is
due to a relatively low pressure drop of the cooling fluid cooled first followed by the heat sink 22. A barrier 45 is
in the cooling channel 34. provided at the opposite end of the cooling channel 34
[0032] The cooling channel 34 is completely sealed o reverse the air flow.
from the drive circuitry 30, the electrical connections 28 [0037] In order to provide large displays and/or dis-
andthe array 14 of light emitting devices. Thismay allow 35 plays that can be configured for diverse outputs, the
the use of a liquid as a cooling fluid. Passage of cooling present invention is adapted for juxtaposition of display
fluid through the cooling channel may be open loop or units 10 to form tiled displays. In order to make such
closed loop. Inthe case of open loop cooling, the cooling tiled displays appear as if they are one-piece, the gap
fluid is discarded after passing along the cocling chan- between neighbouring displays is preferably kept to a
nel 34. In closed loop cooling, the cooling liquid is recy- 40 minimum.
cled, preferably being cooled between cycles by for ex- [0038] A single tile 50 of such an array being an em-
ample a heat exchanger. The cooling fluid preferably bodiment of the present invention will be described with
comprises a gas, such as for example air. In a basic em- reference to Figs. 2 to 11. Figs. 2a and b show the re-
bodiment, air-cooling may be used in open loop form verse side and the display side of a tile 50, respectively.
with the cooling provided by convection. The advantage 45 On the reverse side, connectors 54 are mounted on a
of this approach is that it offers the simplest and cheap- door 58 which can house a power supply. Connectors
est construction. can be provided for a variety of functions, e.g. for power
[0033] The efficiency of cooling in an open-loop or input, for control purposes and for input of an image sig-
closed loop arrangement may be improved by employ- nal. With respect to the latter, the display according to
ing a fluid propulsion means adapted to force or draw 50 the present invention has an input for image signals
the cooling fluid through one or more of the or each cool- which are to be displayed by the addressable light emit-
ing channels. For a gas cooling system, a fiuid propul- ting elements in the display. For various protocols such
sion means may conveniently be provided in the form as VESA GTF, CIF, VGA, NTSC, CCIR-601, SMPTE,
of afan, blower, venturi or similar apparatus such as an SXGA, HDTV, Wide XGA, Ultra XGA, etc. which may be
air pump adapted to provide forced convention. Fora 55 used with the present invention reference is made to
liquid cooling arrangement, a fluid propulsion means standards works such as "Display Interfaces", R. L. My-
may comprise a pump, turbine or equivalent. ers, Wiley, 2002
[0034] In the case of a closed loop gas cooling ar- [0039] A plate 52 covers a fluid propulsion unit for
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generating a convective cooling flow in cooling chan-
nels, e.g. one or more fans when the fluid is a gas, e.g.
air. The display side comprises a cover sheet 55 under-
neath which a plurality of display devices 58 are provid-

lets of the cooling channels 66 are on the same side of
the tile. This is advantageous for side mounted connec-
tors, e.g. for LCD displays, where access for cooling
may be limited by the connector positions. In all cases

ed in the form of an array 59, e.g. the light emitting de- 5 the cooling channels 66 are preferably arranged over
vices may be LED's or OLED's. Fig. 3 shows the reverse the area of the light emitting devices 58 so as to provide
side of the tile 50 of Fig. 2 with the cover plate 52 re- uniform cooling of all elements of the display array 59.
moved thereby exposing a fluid propulsion assembly [0040] Fig. 7 shows the front side of the display to
such as afan assembly having a number of fans 60. The which the display array 58 is attached. It shows one or
cover plate 52 covers the fans 60 and provides an air 70 more heat sinks 72 which are made of a heat conducting
inlet. The fans may be impregnated to have an |P54 rat- material, especially a metal such as aluminium. Holes
ing. Fig. 4 shows the reverse side of Fig. 3 with the door 74 are provided which line up with the holes 70 shown
56 and power supply removed. A power supply 61 is in Fig. 6 when assembled so that connectors can pass
thereby exposed. Fig. 5 shows the view of Fig. 4 with through these holes 70, 74 from the driversto the display
the fan assembly 60 and the power supply 61 removed. 75 elements 58. The display array 59 (as shown in Fig. 8)
A controlier 62 and a driver assembly 64 with one or is attached to this plate to form a display unit. A cover
more drivers are then exposed. The drivers are able fo sheet 55 may be applied to protect the display 59 (see
drive a plurality of light emitting elements 58 of a display Fig. 2b).

59 so as to display an arbitrary still image, an arbitrary [0041] The various plates of the display device are
data image or an arbitrary video image or similar. Where 20 connected together using suitable studs and bolts and
the fans have been removed the entrance of one or may be sealed with suitable gaskets in a packaged man-
more cooling channels 66 can be seen. The exit 88 for ner so that the display is environmentally protected. Fig.
the cooling channels 66 can be located on the opposite 10 shows an exploded view through the assembled de-
side of the tile 50. The fluid outlet 88 of one tile 50 may vice. From bottom to top: a transparent protection sheet
be connected to the fluid inlet 668 of the next tile when 25 55 is secured to the board 80 on which an array 59 of
assembled. Figs. 6a and b both show cooling assem- light emitting devices 58 are located. The light emitting
blies being the view of Fig. 5 with the drivers 64 removed devices 58 of the display array 59 are connected with
for two different embodiments. A plate 68 is visible for one or more connectors 86 to the driver board(s) 64
mounting the drivers 64 and the controller 62. The plate through holes in the one or more plates (heat sinks) 72
68 may be made of a heat conducting material, e.g. alu- 30 and plate(s) 67, 68 (heat sink). The connectors 86 ex-
minium and may act as a heat sink on the controller/ tend from the rear side of the array 59 in a direction par-
driver side of the cooling channel 66. On the opposite allel to the main viewing direction, i.e. opposite to the
side a similar plate 69 is mounted. Holes 70 are provided display direction. The drivers 64 are connected to the
for receiving connectors from the drivers to the array of controller 82. The controller 62 and the other devices
light emitting devices 68. In Fig. 6a, the coolingchannels 35 are powered by a power supply 61 located on the door
66 run underneath the plate 68 and exit at 88. These 58. The plate 52 covers the region of the forced cooling
cooling channels are shown in more detail in Fig. 9a. equipment 60 (e.g. fans) which force cooling fluid into
Also shown in Fig. Sa are the connector heoles 70 for the cooling channels 66. It can be seen in this arrange-
receiving the connectors which connect the drivers 64 ment that sources of heat such as a power supply, a
to the array 59. The connectors when mounted prefer- 40 controller, the drivers for the light emitting devices are
ably pass through the cooling fluid in the cooling chan- all arranged on one side of the cooling channels, namely
nels and are therefore cooled optimally. The exiting the side remote from the viewing surface of the display,
cooling fluid such as air may be released to the atmos- whereas the light emitting devices themselves are locat-
phere via 88 or conveyed to another part of the display ed on the other side of the cooling channels. Thus the
system, e.g. to the fluid input of the next tile or toc an air 45 heatsources are separated from the sensitive light emit-
cooling unit from which it returns to the input of a tile. In ting elements by the cooling channels.

Fig. 6b an alternative cooling arrangement is shown in [0042] It can therefore be seen that an arrangement
which the cooling channels are arranged in a labyrinth/ according to the present invention provides improved
serpentine between plate 69 and plate 68, e.g. a series cooling for flat panel displays, in particular for those that
of meanders over the full width of plate 68 and exit from 50 include packaged light emitting devices. The heat sink
the input side through one of the channels 66 as shown draws heat substantially directly off the light emitting de-
in Fig.9b. Note that in this case the connectors 86 are vices forming the array and there is little danger of mu-
received in holes 70 and are located adjacent to the tual heating between the cooling surfaces of the display
cooling channels. An alternative for meandering the and its drive circuitry. In addition, precise conduits may
cooling channels 66 over the full width of plate 68 may 55 beformedforthe coolantfluid, which lends itself to more
be meandering back and forward from left to right, ref- precise control of overall heat exchange. The electrical
erenced to figure 9b section A-A, instead of meandering connections benefit from direct cooling from the cooling
back and forward from top to bottom. The inlets and out- fluid along at least a portion of their length. In particular
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the connectors are cooled close to their connection to
the light emitting devices of the array so that heat trans-
ferred along the metal conductive pathways in the con-
nectors can be removed before it reaches the light emit-

light emitting devices, the array having a light
emitting display side facing in a first direction;

b) an input means for inputting an arbitrary im-
age;

ting elements. Also the present invention lends itselfto 5 c) drive circuitry for said array of light emitting
tiled displays having minimal gaps between constituent devices for driving said light emitting devices to
parts whilst providing efficient cooling sufficient to allow display the arbitrary image;
use of light emitting devices of the surface-mount variety c) electrical connections from said light emitting
and/or devices integrated into a silicon wafer. In the devices to the drive circuitry, said electrical con-
above menticned embodiments, the cooling at those 10 nections extending from a rear side of the sub-
places where the fans 60 are mounted differs from the strate in a second direction opposed to the first
cooling at places where the cooling channels 66 are direction; and
present. This can have negative effects as there can be d) said drive circuitry is spaced apart from said
a difference in cooling ability at one of these places. In array in such a manner that at least one cooling
alternative embodiments, not represented in the draw- 715 channel is defined between said array and said
ings, and having the same features as the above em- drive circuitry for extraction of heat from said
bodiments, this problem may be avoided by placing an array and said drive circuitry by passage of a
inlet of the cooling channel 66, and consequently also cooling fluid through the cooling channel,
the fan(s) 60, at the back of the flat panel display device
10, instead of at the side of the flat panel display device 20 wherein the cooling channel is sealed with respect
10, whereby the cooling channel 66 is immediately led to both the array of addressable light emitting de-
between the array 14 of light emitting devices and the vices, and with respect to the drive circuitry for said
drive circuitry 30 to allow parallel cooling of both parts, array of light emitting devices.
i.e. without cooling e.g. the drive circuitry 30 first. in this
way, cooling of the array 14 of light emitting devicesand 25 A panel display according to claim 1, wherein the
the drive circuitry 30 occurs in parallel, i.e. simultane- cooling channel is arranged so as to extract heat
ously. Inthe same way the exit 88 of the cooling channel from said array and said drive circuitry in parallel.
66 can be directed to the back of the display device 10,
thereby providing a connection that is as short as pos- A panel display according to any of the previous
sible between the part of the cooling channel 34 witch 30 claims, wherein the panel is flat or curved.
runs substantially parallel to the array 16 and the back
of the display device 10. The latter is preferred to avoid A display according to any of the previous claims,
large cooling channels 34 with inherent pressure drops wherein a heat sink is disposed within or adjacent
and inefficient cooling, as well as unnecessary heating said at least one cooling channel.
of the components, e.g. by passing already heated cool- 35
ing fluid over other elements to be cooled. Adisplay according to claim 4, wherein the heat sink
[0043] The cooling channel 34, running substantially is disposed in the region of the rear side of said ar-
parallel to the light emitting part and the electronics part, ray of light emitting devices opposite to said display
can be present along the whole display, with a single side.
inlet and outlet to the back. In other embodiments, dif- 40
ferent inlets and outlets can be used, all positioned at A display according to any previous claim, wherein
the back side of the display, but all installed such that said light emitting devices comprise semiconductor
no real cooling takes place prior to the channel being in light emitting devices.
between the array part and the electronics part, the cool-
ing fluid thus being provided so as to perform cooling of 45 A display according to claim 8, wherein said light
both parts simultanecusly. While the present invention emitting devices comprise a plurality of Light Emit-
has been particularly shown and described with respect ting Diodes (LED's) or organic light emitting devices
to a preferred embodiment, it will be understood by (OLED's).
those skilled in the art that changes in form and detail
may be made without departing from the scope and spir- 50 A display according to any previous claim, wherein
it of the invention. said light emitting devices are packaged for envi-
ronmental protection.
Claims A display according to claim 8, wherein said encap-
55 sulation comprises, at least over a working area of
1. A panel display comprising: the display side, a substantially transparent materi-
al.
a) a substrate having an array of addressable
8
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1.

12.

13.

14.

15.

16.

15 EP 1 408 476 A1

A display according to any of the claims 4 to g,
wherein said heat sink comprises a heat transport-
ing plate having holes defined therein through
which said electrical connections pass.

A display according to claim 10, wherein said heat
sink comprises a metallic material and electrical in-
sulation is provided between said electrical connec-
tions and said heat sink.

Adisplay accordingto any preceding claim, wherein
said cooling fluid comprises a gas or a liquid.

A display accordingto any preceding claim, wherein
said cooling fluid is forced or drawn through one or
more cooling channels by a fluid propulsion means.

A tiled display formed from a plurality of flat panel
displays according to any preceding claim, said plu-
rality of displays preferably being juxtaposed and
configured to form a unified said tiled display.

A tiled display according to claim 14, wherein said
cooling channels are separated between said plu-
rality of displays forming said tiled display.

A tiled display according to claim 14, wherein the
cooling channels of a plurality of flat panel displays
forming the tile display are connected together to
form a cooling circuit.
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Bescription
BACKGROUND OF THE INVENTION

Field of the invention

that it i3 necessary io design a heat radiation system io
meaetthease conditions. in orderts mest a luminance level
required by an LCD of over 20 inches under the current
elernent efficiency level, a heat radiation capacity of over

5 300W/m?2 is required.
[oGa8] FiG.1 s a schematic cross-sectional view of a

0401] Thepresentinvention relates to a light emitting backlight unit disposed at an LCD according to the prior
device package and a back light unit for figuid crystal art. Reference numeral 10is an LCD. A dissipation sheet
display using the same. (20) is disposed at 2 rear surface of the LOD {10). Atthe

10 rear surface of the dissipation sheet (10 there is posi-
Description of the Prior Art tioned a substrate (30) and in front of the substrate {30)

there is arrayed a plurality of LEDs (31). The substrate

{8002} It general, the light emitting dicde (LED}is a (31) is sttached at the rear surface thereof with a rear
device for transforming electricty to light by utilizing 2 surface sheet {(40), and at the rear suface of the rear
theory that, if & current is made to flow in a forward di- 78 surface sheet (40) there is mounted & plurality of cocling
rection in & junction comprising two different semicon- fins (41).
ductors, glactrong and holes are coupled at a junction [eg10}  The plurality of LEDs is a backlight source of
region to generate a fight beam. The said LED has an the LCD (10) andthe rear surface sheet (40} formed with
advantage in that it is resistant to shook, and has an al- the coolingfins (41) is coolingmeansforcoolingthe back-
most etermnal life time under a specific condition. 20 light source.
{00031  An LED exceeding an incandescent lamp has [0011]  The LCD of a backiight unit using the LEDs ac-
been currently developed. Furthemmore, efforts have cording to the prior art can radiste approximately
been recently waged to use an LED of high efficiency as 8- 9W/m2K even only with the thermal radiation and nat-
g lighting apparatus. However, the said LED does not ural convection. However, the luminance required by a
maich the efficiency of fluorescent fight and it does not 25 large display device is accomnpanied by a problernof heat
seerm 1o be that easy fo outperform the efficiency of the generation four times that of the prier ai, bring about a
flucrescent light within a short peried of time, problem of the temperature of the rear surface sheet ris-
{0004] Aithough the efficiency of LED does not match ing to almost 70 dagrees Celsius if the ambient temper-
that of the flucrescent light, the LED contains ne mercury ature is 30 degress Celsius.
causing an environmenial poliution as in the fluorescent 30
light such that studies on the LED are briskly progressed Summary of the Invention
in terms of protection of envirenments.
[0008]  Typically, the light source providing back-ilunmi- [0012] The present invention is disclosad to solva the
nation (oacklight unit. BLU) to liguid crystal display (LGD) aforementioned problems and it s an cbject of the
devices is & Cold Cathode Fluorescent Light (CCFL). 25 presentinvention to provide 8 light emitting device (LED}
Howaever, the CCFL cortains mercury and is not a white package and a back light unit for liquid crystal display
fight, exposing a limit in color expressicn of crystal dis- {LCD) using the same adapted o forcibly cooi the LED
play. package and the back light unit of the LCD by using a
[0008] Meanwhile, although the LED is a monochro- fan and to increase a heat radiation efficiency and to pra-
matic fight source, and ifthree red, green and blue LEDs 40 vent degradation of the devices.
are combinad, a variety of color temperatures can be {0013} In accordance with a first aspect of the present
expressed 1o make an excellent LED. invention, an LED packagecomprises: a metal substrate;
{0087}  One of the drawbacks of LED is that efficiency an insulation shest formed at an upper surface of the
drops and {fetime dramatically shortens if temperature metal substrate; a plurality of elecirode lines formed on
of elements, particularly the temperature at ajunctionis 45 theinsulationsheet; LEDs electrically bondedto an upper
increased o a prescribed leve! by heat generated by op- surface of the plurality of elecirode lines and arrayed in
tical transformation process. Therefore, it should be im- rows and lines; & pluraiity of siriped protruders fixed at
perative that LED be kept in an operating temperature one suiface thereof o a lower surface of the metal sub-
under 90 degrees Celsius because its weakness o in- strate, each spaced a pradetermined distance apan; a
crease in temperature. However, heat radiation efficlen- 5 guide memberfixedto the othersurface of the protruders;
cy or density becormes decreased because the heat flow and a fan case encased therein with & fan for sucking air
from high temperature to low temiperature is in proportion through a suction irfet and disposed & a lateral surface
o the termperature difference. For that reason, a partic- of the metal substrate and the guide member for circu-
uiar heat radiation design is requirad for high efficiency lating the sucked air through spaces of the protruders.
lighting or application of LED for backlight unit. 55 {0014] In accordance with another aspect of the
{0008} Farticularly, in case of a light sourse providing present invention, an LED package comprises: a body
backlight unit to LCD using LED, the strong point of LOCD arrayed thereon with LEDs and formed thereunder with
that it is thin and light should be made the maost of, such a plurality of striped protruders, each spaced a predeter-
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mined distance apar; and a suction fan infusing air
through spaces of the piurality of protruders for cooling
alower section of the body and the plurality of profruders
by sucking the air,

apparatus mounted at a back fight unit according to
the present invention;

FiG.10 lustrates a graph of measurement of a cooi-

[0015]  In accordance with still another aspect of the 5 ing efficiency of forcibly cocling abackiight unit using
present invention, a back light unit for liquid crystal dis- a fan according to the presenti invention; and
play (LCD) using LEDs comprising: a dissipation sheet
disposed at g rear surface of LOD having a8 front surface FIG.11 Hlustrates a graph of measurement of tem-
and arear surface; a substrate disposedat arear surface perature changes of each part based on airfiow ac-
of the dissipation sheet and airayed at a front thereof 10 cording to the present invention.
with a plurality of LEDs; and a cocling apparatus coeling
the subatrate by discharging the air sucked by afantoa Detailed Description of the invention
rear surface of the substrate.
[0017]  Preferred embodiments of the present inven-
Brief Description of the Drawings 75 tion will now be describad in detail with reference to the
accompanying drawings.
[8018] The above objects and other advantages of the [0018] FIG.2 is a schematic perspective view of LED
present invention witl become more apparant by describ- package according to the present invention,
ing in detail preferred embodiments with reference to the [6018] The LED package comprises: ametal substrate
attached drawings in which: 20 (150); an insulation sheet {151) formed at an upper sur-
face of the metal substrate (150); a plurality of electrode
FIG.1 is a schematic cross-sectional view of a back- lines (152a. 152b) formed on the insulation sheet {151);
light unit disposed at an LCD according to the prior LEDs (1680) electrically bonded to an upper surface of
art; the plurafity of electrode lines (152a. 152b) and arrayed
25 in rows and lines; a pluraity of siripad profruders (301)
FIG.2 Is a schematic perspective view of LED pack- fixedatone surface theraofto alower surface ofthe metal
age according to the present invention; supstrate, each spaced a pradetermined distance apart;
and a guide mentoer (310) fixed to the other surface of
FIG.3 s a schematic perspective view of routes in the profruders {301).
which heat is generated from the LED package ac- 30 {0020} Referringto FIG.3, the LED package is mount-
cording to the present invention; ed therein with a fan (322} for sucking air through & suc-
tion inlet (321) and is further disposed with a fan case
FIG.4 is a schematic block diagran for illustrating of {320) encased therein with the fan (322} for sucking air
air being circulated in 2 LED package further dis- through & suction inlet (321) and disposed at a lateral
posed with additional Fi3.4 is a schematic block di- 35 surface of the metai substrate {150} and the guide mem-
agram for llustrating of air being circulated ina LED ber (301) for dirculating the sucked air through spaces
package further disposed with additional compo- ofthe protruders {301). Preferably, thefan (322)isacross
nents according to the present invention; flow fan.
{0021} LED package thus constructed is such that the
FIG8. 8a and 5o are schematic cross-sectional 40 fan {322)is operated to suck the air through the suction
views for describing formation of protruders on a iniet (321), and the sucked air is circulated among the
metal substrate or a guide member according fo the spaces of the protruders (301} to forcibly cool the heat
present invention; generated by the LEDs (160), thereby improving the cooi-
ing efficiency and preventing the degradation of the de-
Fi3.6 is a conceptual view of alrflow where a fan 46 vices.
case isfurther disposed fordischarging air according [0022] At this time, the heat generated by the LEDs
io the presert invention; {(160) is transmitted to the metal substrate (150} and
cooted by the air circulated along the bottom surface of
FI(3.7 is a schematic constitutional cross-sectional the metai substrate (150},
view of a back fight unit for LCD according to the 50 {0023} Now, referring to FIG.3, the air sucked inthe A
present invention; diraction through the suction inlet (321) of the fan case
{320} serves to cool the metal substrate (150) and is dis-
FIGS. 8a and 8b are schematic constitutional cross- charged in the 'B’ direction.
sectional views of iayouis of a suction inlet formed {0024} Funthermore, the heat eradiated fromthe metal
at a cooling apparatus of a back fight unit according 85 subsirate (150} is also iransmitied to the protruders (301)
o the present invention; which in turn are cooled by the contacted air fo carry out
the fin function.
FIG.9 is a schematic perspective view of a cooling {0825] FiG.4is a schematic block diagram for ilustrat-
3
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ing of air being circulated in a LED package further dis-
posed with additional components according to the
present invention, where the air sucked by the fan ofthe
fan case (320) is the air cooled by a cooling unit (4003,
and the cooled air fiows along a bottom surface (150a)
of the metal substrate to further enhance the radiating
effect of the LED package.

f0028] In other words, prefarably, the LED package of
FIGS. 2 and 3 i further disposed with the cooling unit

@

discharged by the discharge fan and for supplying the
ccoled air to the suction fan.

{0033] FIG.7 is a schematic constitutional cross-sec-
tional view of a back light unit for LCD according to the
present invention,

{0034} The back light unit for liquid crystal display
{LCD.100) using LEDs comprising: a dissipation sheet
(120) disposed at a rear surface of the LCD (100} having
@ front sutface and a rear surface; a substrate (130) dis-

{400} for cocling the air and supplying the copled airic 7 posedata rearsurface of the dissipation sheet (120) and
the suction inlet of the fan case (320). Preferably, a cir- arrayed at @ front thereof with a plurality of LEDs {131}
culation pipe {410} is further mounted for supplying to and a eooling apparaius (200) cooling the substrate (130)
the cooling unit {(400) the air which has flowed along the by discharging the 2ir sucked by & fan {250} {o a rear
bottom surface {1508} of the metal subsirate and then is surface of the substrate (130).
discharged. Ofcourse, the cooling unit (400) andthesuc- 78 [0038] The back fight unit according to the present in-
Hon inlet of the fan case (320) are connected via a pipe vention: serves o forcibly cool the substrate (130) on
such that the ceoled air of the cooling unit (400) is intro- which a plurality of LEDs (131) are arranged by sucking
duced into the suction inlet of the fan case via the pige. the air with the fan (250). The substrate (130) is made of
{06277 FIGS. Sa and 5b are schematic cross-sectional metal and enhances the radigtion efficiency of heat gen-
views for describing formation of profruders on a metal 20 erated by the LEDs (131).
substrate or a guide member according 10 the present {6036] The cosoling unit (208) comprises: & back sur-
invention. The metal substrate (150) of FiG 58 is etched face sheet (210) attached ai one side thereof to a rear
to form the prowruders (301), and the protruders (301) surface of the substrate {130} where the plurslity of LEDs
and the metal substrate (150} are integraily formed, The (131} are frontally arranged and pretruded at the rear
guide member (310) and the protruders (301) of FIG.8b 25 surface thereof with a plurality of fins (21 1) each spaced
are integrally formed. at a predetermined distance apart; a guide member (220}
f0028] FIG.6 is a conceptual view of airfiow where a attached to a distal end of the plurality of pins (211) and
fan case is further disposed for discharging air according forming spaces among the ping; the fan (250) disposed
to the present invention, where the metai substrate (150) underneath the substrate (130} for discharging the air
is mounted thereunder with the fan case (320) for air # sucked through the back surface sheet (210} and the
suction, and the metal substrate (150) is formed thereon guide member (220); and a fan case {270) fixed under-
with a fan case (450)for discharging the air. neath the LCD (100} and the guide member {220) and
{60291 In other words, the fan (322) of the fan cass having 3 suction inlet for sucking the air and mounted
{320) for susking the air serves to faciiitate the suction therein with the fan (250).
of the air via the suction inlet (821), and the fan (352) of 35 [0037] Preferably, the plurality of fins (211), the back
the fan case (350) functions to facifitate the discharge of surface sheat (210) and the guide member (220} are
the air via a discharge outlet (881). The air swiftly flows made of metal for enhancing the cooling efficiency.
along the metal substrate (150) by the fan (322) of the [0038] FIGS. 8a and 8b are schematic constitutional
fan case (350) for discharge of the alv 1o cool the metal cross-sectional views of layouts of a suction inlet formed
substrate (150) more efficiently. 4¢  at a cooling apparatus of a back fight unit according to
{00307 Meanwhile, an LED package according to the the present invention.
presentinventioncomprises: abody arrayedtherson with 100391 Referring to FIG. 83, a suction inlet (261} of the
LEDs and formed thereunder with a plurality of stripad cooling unit (200} is formed underneath the fan case
protruders, each spaced apredetermined distance apart; (270}, or as illustrated in Fi3.8b, & suction infet (262} is
and a suction fan infusing air through spaces of the plu- 45 formed at a front surface of the fan case (270) which is
raiity of protruders for cooling a lower section of the booy in paraiiel with & front surface of the LED {10C).
andthe pluraiity of protruders by sucking the air. Further- [0G40} FiG.9s aschematlic perspective view of acooh-
more, the suction fan is formed at one lateral surface of ing apparatus mounted at a back light unit according to
the body, and is formed at the other lateral surface of the the present invention. The back surface sheet {210) dis-
body with & discharge fan for sucking the airinfroduced  5¢  posed at the cocling spparatus {200) of the back light
through the plurality of protruders. unit according 10 the present invention is attached to a
{0031} Preferably, the suction fan, the pluraiity of pro- rear surface of the substrate (130} on which the plurality
truders and the discharge fan are hemmetically sealed of LEDs {131) are frontally suranged.
from the outside so that the air sucked from the suction {0041} Furthermore, the distal end of the plurality of
fan is discharged via the plurality of protruders by the 55 fing (211) formed at the back surface sheet (210) is at-
digcharge fan and agaln sucked by the suction fan. tached with a guide member, and there are formed spac-
{0032} Between the suction fan and the discharge fan, es among the pins.
there is further mounted a cooling unit for cooling the air [0042] If the fan (250) disposed underneath the sub-
4
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strate (130) charges the sucked air among the back sur-
face sheet(210) and the guide member (220}, the sucked

ir passes the spaces formed by the fins along the back
surface sheet (210) and is discharged outside via & dis-

an insulation sheet formed at an upper suriace
of the metal substrate;

a plurality of electrode lines formed or the insu-
lation sheet;

charge outlet (285). 5 LEDs electrically bonded to an upper surfacs of
{0043} Preferably, the fan is a cross flow fan. in other the plurality of electrode lines and amayed in
words, the cross flow fan makes less noise than an axial rows and lines;
flow fan but produces a larger amount of airflow such that a plurality of striped proiruders fixed at one sur-
the cross flow fan s adopted for the present invention. face thereof to a lower surface of the metal sub-
[0044] FiG.10illustrates a graph of measurementofa 10 strate, 2ach spaced a predetemined distance
cocling efficiency of forcibly cooling a back light unit using apart;
a fan according to the present invention. a guide member fixed to the other surface oithe
1060645} Referring back to FiG. 8, first of all, substirate protruders; and
temperature rises as fin height (h) and gap (d) are in- afancase encased therain with a fan for sucking
creased. Although increase and decrease of the fin thick- 15 air through a suction inlet and disposed at a lat-
ness {7) do nct affect the substrate temperature, the in- erai surface of the metal substrate andthe gulde
crease of the alrficw atthefan can decrease the subsirate member for circulating the sucked air through
temperature remarkably as in the present invention, spaces of the protruders.
{0048} Subsequently, it can be noticed that a structure
of the fan being used to forcibly cool the air increases  2¢ 2. The LED package as defined in claim 1 further com-
the cooling efficiency ascording o the present invention prising & cooling unit for cooling air and for supplying
ag against the conventional art where the fin is used to the cooled air fo the suction inlet of the fan case.
cool the back light unit.
[0047) FIG.11 illustrates @ graph of measurernent of 3. The LED package as defined in ciaim 1 further com-
temperature changes of each part based on airflow ac- 25 prising a circulation pipe for supplying the alr dis-
cording to the present invention, charged from spaces among the plirality of protrud-
[o4g] Referring to FIG.11, the substrate temperature ers 1o the cosling unit.
frontally arranged with the plurality of LEDs, the air tem-
perature discharged by the discharge outlet andthe max- 4, The LED package as defined in claim 1, wherein the
imum temperature of the back surface sheet decrease 3 fan is a cross flow fan.
as the airflow increases,
[@048]  in other words, it should be apparant that if the 5. The LED package as defined in claim 1, wherein the
air is forcibly cooded using the fan, the cooling efficiency metal substrate and the protruders are integrally
of the back fight unit can be increased. forrned.
[oos0]  Forreference, the heat radiation amount of the 32
back fight unit in the graph is 680W/m?, and the reason 6. The LED package as defined in ciaii 1, wherein the
data value of each pant is distributed to several pieces guide member and the protruders are integrally
refative to each alrfiow is that measurements have been formed.
conducied by moving relevant parts.
0051}  Asapparent from the foregoing, there isan ad- ¢ 7. An LED package comprising:
vantage in the light emitting device (LED) package and
a back light unit for iquid crystal display (LCD) using the a body arrayed thereon with LEDs and formed
same according to the present invention in that the fan thereunder with & plurality of striped protruders,
is used to forcibly cool the LED package and the back each spaced a predetenminad distance apart;
light unit for LCD to increase the heat radiation efficiency 45 and
and to prevent the degradation of the device. a suction fan infusing air through spaces of the
[6052] Whilethe presentinvention has bean described piurality of protruders for cooling a lower section
in detail, it should be understood that various changes, of the body and the piurality of protruders by
substitutions and slterations can be made hereto without sucking the alr,
departing from the spirit and scope of the invention by 80
persons skilled in the art. 8. The LED package as defined in claim 7, wherein the
suction fan is formed at a lateral surface of the body
and a discharging fan is further mounted at the other
Claims lateral surface of the body for sucking the alr intro-
55 duced among the plurality of protruders and dis-
1. An LED package comprising: charging the alr.
a metal substrate,; 8, The LED package as defined in claim &, wherein the
8
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suction fan, the plurality of protruders and the dis- 17. The back light unit as defined in claim 13, whearein
charge fan are hermetically sealed from the outside the plurality of fins andthe rearsurface, andthe guide
so that the air sucked from the suction fan is dis- rmember are made of metal.
charged via the plurality of protruders by the dis-
charge fan and again sucked by the suction fan. 5

10. The LED package as defined in claim 9, wherein,
betweenthe suction fan andthe discharge fan, there
is further mounted a ceoling unit for cooling the air
discharged by the discharge fan and for supplying 70
the cooled air 1o the suction fan,

11. The LED package as defined inclaim 8, wherein the
fan is & cross flow fan.

12. Aback light unitfor liguid crystal dispiay (LOD) using

LEDSs comprising:

a dissipation sheet disposed at a rear surface

of LCD having afront surface and arearsuiface; 20
a substrate cisposed at a rear surface of the
dissipation sheet and arrayed at a front thereof
with a pluraiity of LEDs; and

acooling apparatus cooling the substrate by dis-
charging the airsucked by afantoarearsurface 25
of the substrate.

13. The back fight unit as defined in claim 12, wherein
The cooling unit comprises:

aback surface sheet attached at one side there-

of 1o & rear surface of the substrate where the
plurality of LEDs are frontally arranged and pro-
truded at the rear surface thereof with a pluralit

of fins each spaces at a predetermined distance 35
apart;

a guide member aftached to a distal end of the
plurality of pins and forming spaces among the
pins;

the fan disposed underneath the substrate for <0
discharging the air sucked through the back sur-
face sheet and the guide member; and

@ fan case fixed underneath the LEDs and the
guide merber and having a suction inlet for
suckingthe air andmounted thereinwiththe fan. 44

14, The back light unit as defined in claim 13, wherein
the suction inlet & suction inlel of the cooling unit is
formed underneath the fan case, oris formed at a
front surface of the fan case which is in paraliei with 50
z front surfacs of the LED.

18, The back light unit as defined in claim 12, wherein
the fan is a cross flow fan.
18. The back light unit as defined in ciaim 12, wherein
the substraie is made of metal.
g
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(54) Gehause zur Aufnahme von elektrischen oder elektronischen Geraten

(67)  Das Geh&use (2) weist zwel in sich geschlosse-
ne Geh&useabschnitte (3, 5) auf, von denen jeder eine
Kammer (7, 9) definiert, die zur Aufnahme von elekiri-
schen oder elektronischen Geréten (11, 13) geeignet ist,
wobei die Gehduseabschnitte (3, 5) beabstandet zuein-
ander angeordnet sind, sodass zwischen einer Wandfla-
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rung kihler Luft sowie mindestens eine Austrittséffnung
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kdrper (21, 23) aus Warme leitendem Material aufweist.
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Beschreibung

[0001] Die Erfindung betrifft ein Gehause zur Aufnah-
me von elektrischen oder elektronischen Geréten im All-

eine hervorragende Abfuhr der von den elekirischen Ge-
raten erzeugten Warme liefert und auch unter extremen
Bedingungen einelange Lebensdauer der aufgenomme-
nen elektrischen Geréte fdrdert.

gemeinen, und insbesondere ein Geh&usesystem flir 5 [0007] Diese Aufgabe wird durch die Merkmale des
grof3fiichige elekirische oder elektronische Baugrup- Anspruchs 1 gelést.
pen, das im AuBenbereich eingesetzt werden kann. [0008] Erfindungsgeman ist ein Geh&use mit zwei in
[0002] Durch die technische Entwicklung ist es heute sich geschlossenen Geh&useabschnitten vorgesehen,
méglich, groBfléchige Anzeigeeinrichtungen zur Darstel- von denen jeder eine Kammer definiert, die zur Aufnah-
lung von bewegten Bildern auf der Basis von Flachbild- 70 me von elektrischen oder elektronischen Geréten geeig-
schirmen, zum Beispiel mittels LCD-Technik, einzuset- net ist, wobei die Geh&duseabschnitte beabstandet zu-
zen. Mogdlich ist der Einsatz von grof3flachigen Monitor- elnanderangeordnet sind, sodass zwischen einer Wand-
systemen im AuBenbereich u.a. als Werbetrager oder flache des ersten Gehauseabschnitts und einer gegen-
als Informationssysteme im o6ffentlichen Bereich, zum uberliegenden Wandflache des zweiten Gehauseab-
Beispiel auf Flughafen, Bahnhd&fen und dergleichen. Die 75 schnitts ein Liftungskanal definiert wird, der Gber min-
flir einen derartigen Einsatz gewliinschte GréBe von destens eine Eintrittsdffnung zur Zufiihrung kithler Luft
Flachbildschirmeinrichtungen betrigt Ublicherweise bis sowie mindestens eine Austritis6ffnung zur Abgabe er-
zu 80 Zoll (etwa 2 Meter) in der Bildschirmdiagonalen. warmter Luft mit der Umgebung verbunden ist, wobei
Mit Hilfe neuer Technologien der Hintergrundbeleuch- mindestens eine der den Liftungskanal definierenden
tung kann die Helligkeit der Anzeigen wesentlich erh8ht 20 Wandflachen einen Klhlkérper aus Wérme leitendem
werden, wodurch derartige Systeme auch tageslicht- Material aufweist. Durch die geschlossenen Gehduse-
tauglich sind. abschnitte ist gewahrleistet, dass weder Staub noch
[0003] Firden Einsatz im AuBBenbereich sind die An- Feuchtigkeit zu den elektrischen oderelektronischen Ge-
forderungen besonders hoch. Zum einen miissen die raten vordringen kann.
Monitorsysteme an die klimatischen Bedingungen ange- 25 [0009] VorteilhafterweiseistinbeidenWandflachenje-
passt sein, d.h. sie mUssen in einem Temperaturbereich weils mindestens ein Kiihikérper angeordnet. Damit ist
von - 35°C bis etwa + 40°C einwandfrei arbeiten, ohne je nach Positionierung der elektrischen oder elektroni-
dass die elektrischen oder elektronischen Geréte Scha- schen Gerdte eine Dimensionierung der Kihlkérper
den nehmen. Weiterhin soliten s&mtliche elektrischen méglich, die somit nur einen kleinen Teil der Wandfifiche
und elektronischen Bauelemente vor Staub und Feuch- 3¢ oder auch die gesamte Wandflache einnehmen kénnen.
tigkeit geschiitzt sein. Als weitere Anforderung gilt, dass [0010] Mit besonderem Vorteil ist in der ersten und/
das Monitorsystem durch die Aufstellung oder die An- oder zweiten Kammer ein Lifter angeordnet, der geeig-
bringung in 6ffentlichen R&umen oder Plétzen eine ro- netist, einen zirkulierenden Luftstrom innerhalb der Kam-
buste und vandalismussichere Bauweise aufweisen mer zu erzeugen. Ein zirkulierender Luftstrom sorgt fur
muss. AuBerdem soll eine flexible und sichere Befesti- 35 eine gleichmaBige Abfuhrder entstehenden Wéarme oder
gung von allen Seiten méglich sein und bei Ausfall einer fr eine gleichmaBige Zufuhr von Wérme, sodass eine
elektrischen oder elekironischen Baugruppe diese optimierte Kiihl- bzw. Heizwirkung erzielt wird.
schnell und problemlos ausgetauscht werden kénnen. [0011] Vorteilhafterweise ist in dem LUftungskanal
[0004] Nach heutigem Stand der Technik werden flr mindestens ein Lifter angeordnet, der geeignetist, einen
derartige Gehdusesysteme im AuBenbereich aktive 40 Luftstrom von der Eintrittséffnung in Richtung der Aus-
Kihl- oder Heizsysteme, die es in einer Vielzahl von trittsoffnung zu lenken. Durch die Anordnung eines LOf-
Techncelogien gibt, verwendet. Diese aktiven Kiihl- oder ters im Liftungskanal ist gewéhrleistet, dass das Gehéu-
Heizsysteme werden Ublicherweise auBen am Gehéuse se in einer beliebigen raumlichen Anordnung positioniert
befestigt und kilthlen bzw. erwé@rmen den Teil des Ge- werden kann, d.h. eine Strémungsrichtungvon kalter Luft
h&uses, an dem sie befestigt sind. Problematischander- 45 von unten nach oben ist nicht zwingend vorgeschrieben.
artigen aktiven Klhl- oder Heizsystemen ist, dass die [0012] Vorzugsweise ist der oder jeder Lifter als Wal-
Kihiflachen fir den Wéarmeaustausch vor Sonnenein- zenllfter ausgebildet. Der Walzenllfter sorgt dafiir, dass
strahlung geschitzt werden missen. Aus diesem Grund eine groBe Flache mit einem einzigen Llifter gleichmaBkig
sind sie fUr eine flexible Verwendung im AuBenbereich bestrdmt werden kann.
nicht geeignet. 50 [0013] Mitbesonderem Vorteilist der oder jeder Lifter
[0005] Des Weiteren haben sich Standardwarmetau- temperaturgeregelt. Mit einer an sich bekannten Tempe-
scher, die nach dem Prinzip Luft/Luft funktionieren, auf- raturregelung des Lifters ist gewéhrleistet, dass der Lif-
grundder unflexiblen konstruktiven Ausfiihrung der KGhi- ter bei geringer erforderlicher Kithlleistung weniger Lei-
flache als nicht geeignet erwiesen. stung verbraucht und damit Strom spart.
[0008] Es ist daher die Aufgabe der vorliegenden Er- 55 [0014] Inbevorzugter Weise weist der cder jeder Kithi-
findung, ein Gehduse zur Aufnahme von elektrischen kérper eine Mehrzahi von Kiihlrippen auf, die in Richtung
oder elektronischen Geraten bereitzustellen, das im Au- des jeweiligen Luftstroms geneigt sind. Durch die zusatz-
Benbereich einsetzbar ist, relativ einfach aufgebaut ist, liche Kihiflache der Kihlrippen wird die Wéarmeaufnah-
2
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meflache des Kithlkérpers und damit die Kiihlieistung er-
héht. Darliber hinaus sorgt die Form der Kihlrippen da-
flir, dass eine gewisse Verwirbelung der Luftstrdme, die
am Kihlkérper entlang gefliihrt werden, zu einer gréBe-

der vorliegenden Erfindung ergeben sich aus der nach-
folgenden Beschreibung unter Bezugnahme auf die
Zeichnung.

[0022] Fig. 1 ist eine Querschnittsansicht einer bevor-

ren Kiihlwirkung beitrégt, ohne den Luftstrom ibermaBig 5 zugten Ausflihrungsform eines Monitorsystems mit dem
zu bremsen. erfindungsgeméaBen Gehause.
[0015] Vorteilhafterweise ist der oder jeder Kihlkérper [0023] In Fig. 1 ist eine bevorzugte Ausfiihrungsform
als Formteil aus einer gepressten Aluminiumlegierung der vorliegenden Erfindung in Querschnittsansicht dar-
ausgebildet. Aluminium ist aufgrund seiner hohen Wéar- gestellt. Das Monitorsystem 1 umfasst ein Gehause 2,
meleitféhigkeit als Material flr den Klhikérper ideal ge- 70 das einen ersten in sich geschlossenen Gehéauseab-
eignet. Selbstverstandlich ist es jedoch méglich, auch schnitt 3 sowie einen zweiten in sich geschlossenen Ge-
andere Warme leitende Materialien anstelle von Alumi- héuseabschnitt 5 aufweist. Diese beiden staubdicht und
niumzuverwenden. Darlber hinausist es ebenfalls mbg- im Wesentlichen wasserdicht ausgebildeten Gehause-
lich, gegossene oder auf andere Art und Weise geformte abschnitte 3 und 5 definieren jeweils eine Kammer 7 bzw.
Aluminiumteile zu verwenden. 15 9. Die Kammer 7 umfasstin ihrem inneren ein LCD-Panel
[0016] Mit besonderem Vorteil ist in der ersten Kam- 11, das mittels geeigneter Befestigungsmittel orisfest in
mer eine Platte schrag zur Wandflache, die den Kihlkér- der Kammer 7 angeordnet ist. In der zweiten Kammer 9,
per aufweist, angeordnet, sodass zwischen der Platte die durch den zweiten in sich geschlossenen Gehduse-
und der Wandfiache ein sich in Richtung des Luftstroms abschnitt 5 definiert ist, ist ein handelslblicher PC mit
verjingender Kammerabschnitt definiert wird. Mitdieser 20 eigenem Geh&use angeordnet, der als Steuereinheit 13
Platte k&dnnen die Strdmungsverhaltnisse der entstehen- des Monitorsystems 1 dient.
den Warmiuft in besonderer Weise gesteuert werden. [0024] Die beiden Gehauseabschnitte 3 und 5 sind
Durch die besondere Anordnung mit dem sich verjiin- derart zueinander beabstandet angeordnet, das zwi-
genden Kammerabschnitt erhdht sich die Strdmungsge- schen einer Wandflache 8 der ersten Kammer 7. und
schwindigkeit durch den Venturi-Effekt. 25 einer gegeniiberliegenden Wandflache 10 der zweiten
[0017] Vorteilhafterweise ist mindestens eine der Au- Kammer 9 ein Liftungskanal 15 definiert wird. Der Lif-
Benflachen des Gehauses als durchsichtige Platte aus- tungskanal 15 ist Uber eine Eintrittsdffnung 17 sowie Uber
gebildet. Damit kdnnen in den Gehauseabschnitten An- eine Austrittsdffnung 19, die jeweils in dem Gehéause 2
zeigevorrichtungen wie zum Beispiel Flachbildschirme ausgebildet sind, mit dem AuBBenbereich verbunden. Die
{LCD, Plasma, TFT efc.) angeordnet sein. Die durchsich- 3¢  Eintritts- bzw. Austritts6ffnungen 17 und 19 kénnen sich
tige Platte selbst kann aus jedem beliebigen durchsich- seitlich oder an der Ober- und Unterseite des Gehéduses
tigen Material sein, wie z.B. Glas, Plexiglas oder derglei- 2 befinden.
chen. [0025] Dieden Liftungskanal 15 definierenden Wand-
[0018] Erfindungsgeman wird auch ein Monitorsystem flachen 8, 10 weisen in der dargesteliten bevorzugten
fur den Outdoor-Bereich bereitgestellt, wobei das Moni- 35 Ausfuhrungsform der vorliegenden Erfindung jeweils ei-
torsystem neben dem oben beschriebenen Gehause in nen Kihlkérper 21, 23 auf. Dabei erstreckt sich der erste
der ersten Kammer einen Flachbildschirm scowie in der Kihlkdrper 21 Uber nahezu die gesamte dem Liftungs-
zweiten Kammer eine Steuereinheit aufweist. Die Steu- kanal 15 zugewandte Wandfldche 8 des ersten Gehéu-
ereinheit kann als handelsliblicher PC ausgebildet sein. seabschnitts 3. Der zweite Kihlkérper 23 ist im oberen
Die Technologie des Fiachbildschirms kann dabei frei 40 Bereich der Wandfldche 10 des zweiten Gehauseab-
gewahlt werden, z.B. LCD, OLED oder Plasma. schnitts 5 angeordnet und von der Flache her wesentlich
[0019] Mit besonderem Vorteil ist der Flachbildschimrm kleiner als der erste Kithikérper 21.
in der ersten Kammer derart angeordnet, dass zu beiden [0026] Eine wesentliche Eigenschaft der Kihlkérper
Seiten des Flachbildschirms jeweils ein Hohlraum aus- 21, 28 ist ihre Warmeleitfahigkeit. Sie sind deshalb aus
gebildet ist. Durch diese Hohlrdume strémt der zirkulie- 45 einem sehr gut Warme leitenden Material ausgebildet,
rende Luftstrom und sorgt somit fiir eine Wéarmeabfuhr beispielsweise einer Aluminiumgusslegierung. Darliber
des Flachbildschirms. hinaus ist fiir eine optimale Warmetauschfunktion erfor-
[0020] Bevorzugter Weise ist in der zweiten Kammer derlich, dass die Kilhikdrper 21, 23 eine moglichst groBe
des Monitorsystems fiir den Outdoor-Bereich ein Com- Flache aufweisen. Dies wird in der bevorzugten Ausfih-
puter mit integriertem LUfter angeordnet, der eine Luft- 50 rungsform der vorliegenden Erfindung durch eine Viel-
zirkulation in der zweiten Kammer hervorruft. Der Com- zahl von Kihlrippen erreicht, die so ausgebildet sind,
puter kann dabei ein handeisiiblicher PC mit Standard- dass sie in Richtung der entsprechenden Luftstréme ge-
gehause sein, in dem ein eigener Liifter flr die Zirkulation neigt sind. Dies hat den besonderen Vortell, dass die
der Luft sorgt. Das Gehéuse des Computers kann dabei durch die Kiihirippen entstehenden Luftverwirbelungen
mit geeigneten Liftungsschlitzen oder -léchern ausge- 55 inder hier geschilderten Form relativ grof3 sind und des-
bildet sein, die flr eine Zirkulation des Luftstroms in der halb flir eine Zirkulation der Luftstréme im Bereich der
gesamten Kammer sorgen. Kihirippen sorgen, chne den Luftstrom zu stark zu brem-
[0021] Weitere Einzelheiten, Merkmale und Vorteile sen. Durch die besondere Form und Neigung der Kihi-
3
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rippen wird folglich die Warmeableitung erhéht. Selbst-
versténdlich sind auch andere Formen von Kihikérpern
und Kihlrippen méglich.

[0027] Wie aus Fig. 1 ersichtlich, ist ebenfalls in dem

bzw. des Monitorsystems 1 beschrieben. In den beiden
in sich geschiossenen Gehauseabschnitten 3 und 5, die
die Kammern 7 und 9 definieren, zirkulieren zwei unab-
hangige Warmluftstréme. Der erste Warmluftstrom um

ersten geschlossenen Gehauseabschnitt 3 ein Lifter25, 5 das LCD-Panel 11 herum nimmt die Verlustleistung des
z.B. ein Walzenlifter, angeordnet. Der LUfter 25 erzeugt LCD-Panels 11 auf, die je nach GréBe des Panels 11 ca.
einen Luftstrom innerhalb der Kammer 7 entlang des er- 100-500 W betragt. Die Verlustleistung des PCs 13 im
sten Klhlkérpers 21. In &hnlicher Weise erzeugt der LUf- zweiten Geh&useabschnitt 5 einschlief3lich der Strom-
ter 27, der in der Kammer 9 angeordnet ist und als Axi- versorgung des Bildschirms ist dagegen erheblich gerin-
alllifter ausgebildetist, einen Luftstrom, derinnerhalb der 70 ger, in einem Bereich von zwischen 50 und 100 W. Des-
Kammer 9 am zweiten Kiihikdrper 23 vorbei zirkuliert. In halb ist auch die Flache des zweiten Kihlkdrpers 23 im
der in Fig. 1 gezeigten Ausfihrungsform ist der LUfter 27 Vergleich zur Flache des ersten Kiihlkérpers 21 wesent-
innerhalb des Gehauses der Steuereinheit 13 angeord- lich kieiner. Die beiden in den jeweiligen Kammern 7 und
net. Der zirkulierende Luftstrom innerhalb der zweiten 9 zirkulierenden Luftstréme geben ihre Warme jeweils
Kammer 8 ist durch gestrichelte Pfeile gekennzeichnet. 75 an die Kihlkérper 21 bzw. 23 ab. Der durch den Lifter
Er verlauft durch das Gehéuse der Steuereinheit 13 29 beschleunigte Kihlluftstrom im Liftungskanal 15, der
durch eine Offnung in dem Gehause der Steuereinheit in Fig. 1 durch gepunktete Pfeile gekennzeichnet ist,
13 am Kihlkérper 23 entlang, anschlieBend in den Zwi- nimmt die von den beiden Kiihlkérpern 21 und 23 nach
schenraum zwischen der AuBenwandflache des zweiten innen transportierte Wéarme Uber die innen liegenden
Gehéuseabschnittes 5 und dem Geh&use des Steuer- 20 Kihlrippen auf, erwérmt sich dabei entsprechend und
einheit 13, um Uber geeignete Offnungen wieder in das tritt dort aus dem Gehé&use 2 wieder aus.
Gehause der Steuereinheit 13 einzutreten. [0032] Samitliche Lifter 25, 27, 29 sind temperaturge-
[0028] In dem Liftungskanal 15 ist an einer Seite ein regelt und ihre Forderleistung hangt damit von den zu
Lifter 29 vorhanden, der z.B. ebenfalls als Walzenl{fter transportierenden Warmeluftstrdmen ab, die in den Ka-
ausgebildetist. Er ist dazu eingerichtet, die Umgebungs- 25 nalen bzw. Kammern verlaufen. Die als Walzenilfter
luft auBerhalb des Gehauses 2 (iber die Eintrittséffnun- ausgebildeten Lifter haben einen Durchsatz von bis zu
gen 17 einzusaugen und dem Luftstrom im Liftungska- 3.000 m3/h.
nal 15 eine solche Richtung und FlieBgeschwindigkeit [0033] Die Platte 31, die zwischen dem ersten Kiihi-
zu geben, dass er bei der Austrittsdffnung 19 wieder aus kérper 21 und der Riickseite des LCD-Panels 11 ange-
dem Gehé&use 2 austritt. 30 ordnet ist, hat auch noch folgenden Effekt: Da die Moni-
[0029] In der Kammer 7 ist neben dem LCD-Panel 11 toranordnung auch beisehr niedrigen Temperaturen, bis
und dem Lufter 25 auch eine Platte 31 schrég zum ersten zu -35°C, stérungsfrei funktionieren soll, muss verhindert
Kihikérper 21 und damit der Wandflache 8 der Kammer werden, dass das grof3fiachige LCD-Panel 11 beschlagt.
7 angeordnet. Dadurch wird ein sich verjlingender Kam- Durch die Platte 31 wird u.a. dafiir gesorgt, dass der Luft-
merabschnitt 33 definiert, durch den der durch das LCD- 35 strom um das LCD-Panel 11 herum méglichst gleichmé-
Panel 11 erwérmte Luftstrom von dem Lufter 25 gelenkt Big ist. Um bei sehr niedrigen Temperaturen ein Einfrie-
stromt. Durch die sich verjingende Form des Kammer- ren zu verhindern, kann die Steuereinrichtung 13 dazu
abschnitts 33 wird der Luftstrom durch den Venturi-Effekt eingerichtet sein, beispielsweise nur die Hintergrundbe-
in Richtung des enger werdenden Endes beschleunigt, leuchtung des Panels 11 anzusteuern.
obwohl die gewlinschten Verwirbelungen an den Kithi- 40 [0034] Durch die Steuerung der Luftstréme (iber Liifter
rippen des ersten Kithlkdrpers 21 dem zu einem gewis- bei der bevorzugten Ausfiihrungsform der vorliegenden
sen MaBe entgegenwirken. Erfindung ist es méglich, dass die erfindungsgeméBe
[0030] Eine durchsichtige Platte 35 bildet die AuBen- Monitoranordnung 1 beliebig im Raum angeordnet wer-
wandflache des ersten Geh&useabschnitts 3. Die durch- den kann und vollstéandig drehbar gelagert sein kann. Es
sichtige Platte 35 ist vorzugsweise aus bruchsicherem 45  ist ebenfalls mdglich, auf beiden Seiten der Monitoran-
Glas oder glaséhnlichem Kunststoff wie beispielsweise ordnung 1 jeweils ein LCD-Panel 11 anzuordnen, wobei
Polymethylmethacrylat oder dergleichen ausgefiihrt, um zu beachten ist, dass der zweite Kihikdrper 23 dann in
die elekirischen oder elektronischen Gerate vor Zersto- entsprechender GroBe gewahit sein muss, um die gro-
rung zu schiitzen. Das LCD-Panelist innerhalb der Kam- Bere Verlustleistung des zweiten Panels zu kompensie-
mer 7 zusammen mit der Platte 31 und dem Lifter 25 50 ren. Darliber hinaus ist es auch mdglich, statt eines han-
derart angeordnet, dass ein gleichméaBiger Luftstrom an delsiiblichen PCs 13 eine Steuereinheit zu verwenden,
den langen Seitenflachen des LCD-Panels entlang je- die von einem kleinen, tragbaren Computer starmmt. Da-
welils auf beiden Seiten entsteht. Dadurch wird die War- mit |asst sich Platz sparen und die abzufihrende Wér-
me des LCD-Panels abtransportiert und mit Hilfe des Lif- meleistung der Steuereinheit 13 auf weniger als 20 W
ters 25 in den sich verjlingenden Kammerabschnitt 33 55 absenken, weshalb man gegebenenfalls auch volistan-
gelenkt. dig auf den zweiten Kihlkérper 23 verzichten kann.
[0031] Im Folgenden wird die Wirkungsweise der War- [0035] Esistanzumerken, dass das Netzteil des LCD-
metauschfunktion des erfindungsgemafiien Gehauses 2 Panels 11 in der bevorzugten Ausflihrungsform der vor-
q
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liegenden Erfindung in Fig. 1 nicht dargestellt ist. Es be- 6. Gehause (2) nach einem der Anspriiche 3 bis 5, da-

findet sich neben der Steuereinheit 13 innerhalb des durch gekennzeichnet, dass der oder jeder Lifter

zweiten Gehauseabschnitts 5. Wie bereits erwahnt, wird (25, 27, 29) temperaturgeregelt ist.

seine Verlustleistung ebenfalls ber den in der zweiten

Kammer 9 zirkulierenden Luftstrom zum zweiten Kiilhi- 5 7. Gehé&use (2) nach einem der vorhergehenden An-

kérper 23 gefihrt. spriche, dadurch gekennzeichnet, dass der oder

[0036] Damit wurde ein Monitorsystem geschaffen, jeder Kiihlkérper (21, 283) eine Mehrzahl von Kihi-

das einfach aufgebaut ist, im Freien einsetzbar ist und rippen aufweist, die in Richtung des jeweiligen Luft-

beidem aufgrund der Anordnung der Kiihlkdrperund des stroms geneigt sind.

LUftungskanals im Inneren des Geh&uses keinerlei Be- 10

eintrachtigung der Kiihiwirkung von auBen stattfinden 8. Gehéause (2) nach einem der vorhergehenden An-

kann. spriche, dadurch gekennzeichnet, dass der oder

Gleichzeitig ist es maglich, die gesamte entstehende jeder Klhlk&rper (21, 23) als Formteil aus einer ge-

Wérmeleistung Uber zwei voneinander getrennte Kreis- pressten Aluminiumlegierung ausgebildet ist.

laufe abzufiihren. 15

9. Gehéuse (2) nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass in derer-

Patentanspriiche sten Kammer (7) eine Platte (31) schrdg zu der

Wandfléche (8), die den Kihikdrper (21) aufweist,

1. Gehd&use (2) mit zweiin sich geschlossenen Gehéau- 20 angeordnet ist, sodass zwischen der Platte (31) und
seabschnitten {3, 5), von denen jeder eine Kammer der Wandfldche (8) ein sich in Richtung des Luft-
(7, 9) definiert, die zur Aufnahme von elektrischen stroms verjiingender Kammerabschnitt (33) definiert
oder elekironischen Geriten (11, 13) geeignet ist, wird.
wobei die Geh&useabschnitte (3, 5) beabstandet zu-
einander angeordnet sind, sodass zwischen einer 25 10. Geh&use (2) nach einem der vorhergehenden An-
Wandfléche (8) des ersten Geh&useabschnittes (3) spriiche, dadurch gekennzeichnet, dass minde-
und einer gegeniiberliegenden Wandflache (10) des stens eine AuBenflache des Geh&uses (2) als durch-
zweiten Gehauseabschnittes (5) ein Liftungskanal sichtige Platte (35) ausgebildet ist.

(15) definiert wird, der Uber mindestens eine Ein-
trittsdffnung (17) zur Zuflhrung kiihier Luft sowie 3¢ 11. Monitorsystem (1) fir den Outdoor-Bereich, mit ei-
mindestens eine Austrittséffnung (19) zur Abgabe nem Gehéause (2) nach einem der Ansprliche 1 bis
erwarmter Luft mit der Umgebungverbunden ist, wo- 10, wobei das Monitorsystem in der ersten Kammer
bei mindestens eine der den Liftungskanal (15) de- (7) einen Flachbildschirm (11) sowie in der zweiten
finierenden Wandfldchen (8, 10) einen Kuhikérper Kammer (9) eine Steuereinheit (13) aufweist.
(21, 23) aus Warme leitendem Material aufweist. 35

12. Monitorsystem (1) fir den Outdoor-Bereich nach An-

2. Geh&ause (2) nach Anspruch 1, dadurch gekenn- spruch 11, wobei der Flachbildschirm (11) in derer-
zeichnet, dass in beiden Wandflachen (8, 10) je- sten Kammer (7) derart angeordnet ist, dass zu bei-
weils mindestens ein Kihlkérper (21, 23) angeord- den Seiten des Flachbildschirms jeweils ein Hohl-
net ist. 40 raum ausgebildet ist.

3. Gehause (2) nach Anspruch 1 oder 2, dadurch ge- 13. Monitorsystem (1) firden Outdoor-Bereich nach An-
kennzeichnet, dass in der ersten und/oder zweiten spruch 11 oder 12, wobei in der zweiten Kammer (9)
Kammer (7, 9) ein LUfter (25, 27) angeordnet ist, der ein Computer mit integriertem Liifter (27) angeord-
geeignet ist, einen zirkulierenden Luftstrom inner- 45 net ist, der eine Luftzirkulation in der zweiten Kam-
halb der Kammer (7, 9) zu erzeugen. mer (9) hervorruft.

4. Gehause (2) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass in dem
Liftungskanal (15) mindestens ein Lufter (29) ange- 50
ordnet ist, der geeignet ist, einen Luftstrom von der
Eintritts&ffnung (17) in Richtung der Austrittséffnung
(19) zu lenken.

5. Gehause (2) nach Anspruch 3 oder 4, dadurch ge- 55
kennzeichnet, dass der oder jeder Lifter (25, 27,

29) als Walzenlifter ausgebildet ist.
5
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION EP1951020

[0001]

The invention relates to a housing for receiving electrical or electronic devices in general, and in
particular a housing system for large-scale electrical or electronic assemblies that can be used
outdoors.

[0002]

Due to the technical development, it is now possible to use large-scale display devices for
displaying moving images on the basis of flat screens, for example by means of LCD technology.
It is possible to use large-area monitor systems outdoors, etc. as an advertising medium or as
information systems in the public sector, for example at airports, railway stations and the like. The
size of flat panel displays desired for such use is typically up to 80 inches (about 2 meters) in
screen diagonal. With the help of new technologies of the backlight, the brightness of the displays
can be significantly increased, whereby such systems are also suitable for daylighting.

[0003]

For outdoor use, the requirements are particularly high. On the one hand, the monitor systems
must be adapted to the climatic conditions, i. they must work properly in a temperature range of -
35 ° C to about + 40 ° C without damaging the electrical or electronic equipment. Furthermore, all
electrical and electronic components should be protected from dust and moisture. Another
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requirement is that the monitor system must have a robust and vandal-proof design by being
installed or installed in public places or squares. In addition, a flexible and secure attachment from
all sides should be possible and in case of failure of an electrical or electronic assembly they can
be replaced quickly and easily.

[0004]

According to the current state of the art, outdoor cooling or heating systems, which are available in
a variety of technologies, are used for outdoor enclosure systems of this kind. These active
cooling or heating systems are usually mounted on the outside of the housing and cool or heat the
part of the housing to which they are attached. The problem with such active cooling or heating
systems is that the cooling surfaces for the heat exchange must be protected from sunlight. For
this reason, they are not suitable for flexible outdoor use.

[0005]
Furthermore, standard heat exchangers which function on the air / air principle have proved
unsuitable due to the inflexible structural design of the cooling surface.

[0006]

It is therefore the object of the present invention to provide a housing for receiving electrical or
electronic equipment that can be used outdoors, is relatively simple in construction, provides an
excellent dissipation of the heat generated by the electrical equipment and a long life even under
extreme conditions the recorded electrical equipment promotes.

[0007]
This object is solved by the features of claim 1.

[0008]

According to the invention a housing is provided with two self-contained housing sections, each of
which defines a chamber suitable for receiving electrical or electronic equipment, wherein the
housing sections are spaced from each other, so that between a wall surface of the first housing
portion and an opposite wall surface of second housing section, a ventilation channel is defined,
which is connected via at least one inlet opening for supplying cool air and at least one outlet
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opening for emitting heated air to the environment, wherein at least one of the ventilation channel
defining wall surfaces has a heat sink of heat-conducting material.

The closed housing sections ensure that neither dust nor moisture can penetrate to the electrical
or electronic devices.

[0009]

Advantageously, in each case at least one heat sink is arranged in both wall surfaces.

Thus, depending on the positioning of the electrical or electronic devices dimensioning of the heat
sink is possible, which can thus occupy only a small part of the wall surface or the entire wall
surface.

[0010]

With particular advantage, a fan is arranged in the first and / or second chamber, which is suitable
for generating a circulating air flow within the chamber.

A circulating air flow ensures a uniform dissipation of the resulting heat or for a uniform supply of
heat, so that an optimized cooling or Heating effect is achieved.

[0011]

Advantageously, at least one fan, which is suitable for directing an air flow from the inlet opening
in the direction of the outlet opening, is arranged in the ventilation channel. The arrangement of a
fan in the ventilation duct ensures that the housing can be positioned in any spatial arrangement, i.
a flow direction of cold air from bottom to top is not mandatory.

[0012]
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Preferably, the or each fan is designed as a roller fan. The roller fan ensures that a large area can
be flowed through evenly with a single fan.

[0013]

With particular advantage, the or each fan is temperature controlled. With a known per se
temperature control of the fan ensures that the fan consumes less power with low cooling power
required and thus saves power.

[0014]

Preferably, the or each heat sink on a plurality of cooling fins which are inclined in the direction of
the respective air flow. Due to the additional cooling surface of the cooling fins, the heat absorption
surface of the heat sink and thus the cooling capacity is increased. In addition, the shape of the
cooling fins ensures that a certain turbulence of the air flows, which are guided along the heat
sink, contributes to a greater cooling effect, without excessively braking the air flow.

[0015]

Advantageously, the or each heat sink is formed as a molded part of a pressed aluminum alloy.
Aluminum is ideally suited as a material for the heat sink due to its high thermal conductivity. Of
course, it is possible to use other heat conductive materials instead of aluminum. Moreover, itis
also possible to use cast or otherwise shaped aluminum parts.

[0016]

With particular advantage, in the first chamber, a plate obliquely to the wall surface, which has the
heat sink, arranged so that between the plate and the wall surface, a tapered in the direction of the
air flow chamber portion is defined. With this plate, the flow conditions of the resulting hot air can
be controlled in a special way. Due to the special arrangement with the tapered chamber section,
the flow velocity increases due to the Venturi effect.
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[0017]

Advantageously, at least one of the outer surfaces of the housing is formed as a transparent plate.
This can be arranged in the housing sections display devices such as flat screens (LCD, plasma,
TFT, etc.). The transparent plate itself may be made of any transparent material, such. As glass,
plexiglass or the like.

[0018]

According to the invention, a monitor system for the outdoor area is also provided, the monitor
system having, in addition to the housing described above, a flat screen in the first chamber and a
control unit in the second chamber. The control unit can be designed as a commercially available
PC. The technology of the flat screen can be chosen freely, z. As LCD, OLED or plasma.

[0019]

With particular advantage, the flat screen in the first chamber is arranged such that in each case a
cavity is formed on both sides of the flat screen. Through these cavities flows the circulating air
flow and thus ensures heat dissipation of the flat screen.

[0020]

Preferably, in the second chamber of the monitor system for the outdoor area, a computer with
integrated fan is arranged, which causes an air circulation in the second chamber. The computer
can be a standard PC with a standard housing in which a separate fan ensures the circulation of
air. The housing of the computer can be formed with suitable ventilation slots or holes, which
provide for a circulation of the air flow in the entire chamber.

[0021]
Further details, features and advantages of the present invention will become apparent from the
following description with reference to the drawings.
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[0022]
Fig. 1 is a cross-sectional view of a preferred embodiment of a monitor system with the housing
according to the invention.

[0023]

In Fig. 1, a preferred embodiment of the present invention is shown in cross-sectional view.

The monitor system 1 comprises a housing 2 which has a first self-contained housing section 3
and a second self-contained housing section 5.

These two dust-tight and substantially watertight formed housing sections 3 and 5 each define a
chamber 7 and 9. The chamber 7 comprises in its interior an LCD panel 11 which is fixedly
arranged in the chamber 7 by means of suitable fastening means. In the second chamber 9, which
is defined by the second self-contained housing portion 5, a commercial PC is arranged with its
own housing, which serves as a control unit 13 of the monitor system 1.

[0024]

The two housing sections 3 and 5 are arranged at a distance from one another such that a
ventilation channel 15 is defined between a wall surface 8 of the first chamber 7 and an opposite
wall surface 10 of the second chamber 9. The ventilation channel 15 is connected via an inlet
opening 17 and via an outlet opening 19, which are each formed in the housing 2, to the outside
area. The entry or Qutlet openings 17 and 19 may be located laterally or on the top and bottom of
the housing 2.

[0025]

In the illustrated preferred embodiment of the present invention, the wall surfaces 8, 10 defining
the ventilation channel 15 each have a cooling body 21, 23. In this case, the first heat sink 21
extends over almost the whole of the ventilation duct 15 facing wall surface 8 of the first housing
section. 3 The second heat sink 23 is arranged in the upper region of the wall surface 10 of the
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second housing section 5 and is substantially smaller in area than the first heat sink 21.

[0026]

An essential feature of the heat sink 21, 23 is their thermal conductivity. They are therefore made
of a very good heat conducting material, such as a cast aluminum alloy. In addition, it is necessary
for an optimal heat exchange function that the heat sink 21, 23 have the largest possible area.
This is achieved in the preferred embodiment of the present invention by a plurality of cooling fins,
which are formed so that they are inclined in the direction of the corresponding air streams. This
has the particular advantage that the air turbulence created by the cooling fins are relatively large
in the form described here and therefore ensure circulation of the air streams in the region of the
cooling fins, without the air flow being too strongly decelerated. Due to the special shape and
inclination of the cooling fins, the heat dissipation is thus increased. Of course, other forms of heat
sinks and cooling fins are possible.

[0027]

As can be seen from Fig. 1, is also in the first closed housing portion 3, a fan 25, for. B. a roller fan
arranged. The fan 25 generates an air flow within the chamber 7 along the first heat sink 21.
Similarly, the fan 27, which is arranged in the chamber 9 and is designed as an axial fan,
generates an air flow which circulates within the chamber 9 past the second heat sink 23. In the
embodiment shown in FIG. 1, the fan 27 is arranged inside the housing of the control unit 13. The
circulating air flow within the second chamber 9 is indicated by dashed arrows. It passes through
the housing of the control unit 13 through an opening in the housing of the control unit 13 on the
heat sink 23 along, then in the space between the outer wall surface of the second housing portion
5 and the housing of the control unit 13 to return via suitable openings back into the housing of the
control unit 13 to enter.

[0028]

In the ventilation duct 15, a fan 29 is provided on one side, the z. B. is also designed as a roller
fan. It is adapted to suck in the ambient air outside the housing 2 via the inlet openings 17 and to
give the air flow in the ventilation channel 15 such a direction and flow rate that it exits the housing
2 again at the outlet opening 19.
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[0029]

In the chamber 7, a plate 31 is arranged obliquely to the first heat sink 21 and thus the wall
surface 8 of the chamber 7 in addition to the LCD panel 11 and the fan 25. This defines a tapered
chamber portion 33 through which the airflow heated by the LCD panel 11 flows from the fan 25.
Due to the tapered shape of the chamber portion 33, the air flow is accelerated by the Venturi
effect in the direction of the narrowing end, although the desired turbulence at the cooling fins of
the first heat sink 21 to counteract to some extent.

[0030]

A transparent plate 35 forms the outer wall surface of the first housing section 3. The transparent
plate 35 is preferably made of shatterproof glass or glass-like plastic such as
polymethylmethacrylate or the like to protect the electrical or electronic equipment from
destruction. The LCD panel is disposed within the chamber 7 together with the plate 31 and the
fan 25 so that a uniform air flow on the long side surfaces of the LCD panel along each on both
sides. As a result, the heat of the LCD panel is removed and directed by means of the fan 25 in
the tapered chamber portion 33.

[0031]

The mode of operation of the heat exchange function of the housing 2 according to the invention
or of the monitor system 1 will be described below. In the two self-contained housing sections 3
and 5, which define the chambers 7 and 9, circulate two independent hot air flows. The first warm
air flow around the LCD panel 11 around absorbs the power loss of the LCD panel 11, which
depending on the size of the panel 11 about 100-500 W is. The power dissipation of the PC 13 in
the second housing section 5 including the power supply of the screen, however, is considerably
lower, in a range of between 50 and 100 W. Therefore, the area of the second heat sink 23 is also
substantially smaller compared to the area of the first heat sink 21. The two circulating in the
respective chambers 7 and 9 air streams give their heat to the heatsink 21 and 23, respectively.
The accelerated by the fan 29 cooling air flow in the ventilation duct 15, which is indicated in Fig. 1
by dotted arrows, takes the heat transported by the two heat sinks 21 and 23 inwardly via the inner
cooling fins, heats up accordingly and exits there the housing 2 again.
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[0032]

All fans 25, 27, 29 are temperature-controlled and their capacity depends on the transportable
heat air streams, in the channels or Chambers run. The fans designed as roller fans have a
throughput of up to 3,000 m 3/ h.

[0033]

The plate 31, which is arranged between the first heat sink 21 and the back of the LCD panel 11,
also has the following effect: Since the monitor assembly is to work well even at very low
temperatures, down to -35 ° C, must be prevented in that the large-area LCD panel 11 is fogged.
Through the plate 31 is u.a. ensure that the air flow around the LCD panel 11 is as even as
possible. In order to prevent freezing at very low temperatures, the control device 13 may be
configured to control, for example, only the backlight of the panel 11.

[0034]

By controlling the air flows via fans in the preferred embodiment of the present invention, it is
possible that the monitor assembly 1 according to the invention can be arranged arbitrarily in
space and can be mounted completely rotatable. It is also possible to arrange in each case an
LCD panel 11 on both sides of the monitor assembly 1, wherein it should be noted that the second
heat sink 23 must then be selected in a corresponding size in order to compensate for the greater
power loss of the second panel. Moreover, it is also possible to use, instead of a commercially
available PC 13, a control unit originating from a small, portable computer. This can save space
and reduce the dissipated heat output of the control unit 13 to less than 20 W, which is why you
can possibly completely dispense with the second heat sink 23.

[0035]

It is to be noted that the power supply of the LCD panel 11 in the preferred embodiment of the
present invention is not shown in FIG. It is located next to the control unit 13 within the second
housing section 5. As already mentioned, its power loss is also conducted via the circulating in the
second chamber 9 air flow to the second heat sink 23.
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[0036]

Thus, a monitor system was created that is simple in design, can be used outdoors and in which
due to the arrangement of the heat sink and the ventilation duct in the interior of the housing no
impairment of the cooling effect can take place from the outside. At the same time, it is possible to
dissipate the entire resulting heat output via two separate circuits.
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Description
Technical Field

[0001] Exemplary embodiments generally relate to
heating/cooling systems for electronic displays.

Background of the Art

3]

is equipped with a cooling element comprising a plurality
of cooling fins which are encircled by an air stream gen-
erated by an external fan.

[0006] GB 2,402 205 A and WO 2005/079 1299 A1
disclose other thermal control systems of this kind for
cooling an electronic display unit.

Summary of the Exemplary Embodiments

[0002] Electronic displays are typically used inindoor, 7¢ [0007] Itis an objectof the present invention to provide
temperature-controlled environments. Although the tem- athermal control system and a method for thermally con-
perature surrounding the display might be relatively sta- trolling a display stack of an electronic display with an
ble (near room temperature), the components of the dis- enhanced cooling/heating efficiency. This object is
play may generate a large amount of heat. If not properly solved by a system according to the patent claim 1 and
removed, this heat could damage the display or shorten 76 by a method according to the patent claim 6. Exemplary
its lifetime. Conductive and convective heat transfer sys- embodiments may contain one or more of the thermal
tems have traditionally been used to remove heat from control features disclosed herein as far as covered by
the electronic compeonents in a display through as many the claims. A plurality of thermal control features are dis-
sidewalls of the display as possible. While such heat closed and these features may be utilized alone or in any
transfer systems have enjoyed a measure of successin 20 combination. The precise combination of features would
the past, today’s electronic displays require even greater depend upon the particular cooling/heating needs of the
caaling (and in some case heating) capabilities. display at issue, which would depend upon the type of
[0003] Modem electronic displays are now being used display, size of the display, and its particular environ-
in outdoor environments as well as other situations where ment. The thermal control system may be practiced with
the surrounding temperature may extend above andbe- 25 any form of electronic display, including but not limited
low room temperature. In addition tc heat transfer from to: LCD, light emitting diode (LED), organic light emitting
the surrounding air, radiative heat transfer from the sun diode (OLED), field emitting display (FED), cathode ray
through a display surface may alsc become a major fac- tube (CRT), plasma, and projection displays. An exem-
tor. In some applications and locations, 200 Watts or plary embodiment would be practiced with LCD displays.
more of power through such a display surfaceiscommon. 30 [0008] The invention relates to an isolated gas cooling
Furthermore, the market is demanding larger and bright- system. The gas cooling system is a closed loop which
er, soametimes high definition displays. With increased includes a first gas chamber comprising a transparent
electronic display size more heat will be absorbed from anterior plate and a second gas chamber comprising a
the sun and more heat will be transmitted into the dis- cooling plenum. The first gas chamber is anterior to and
plays. To compete with the ambient light from the sunas 35 coextensive with the viewable face of the electronic dis-
well as reflections off surrounding surfaces, displays play. The transparent anterior plate may be set forward
must produce more light, which also typically resuits in of the electronic display surface, defining the, depth of
more heat generated by the display and/or its backlight the first gas chamber. A cooling chamber fan, or equiv-
assembly. alent means, is located within the cooling plenum and is
[0004] Further, in some applications the temperature 40 used to propel gas around the isolated gas cooling cham-
may drop well below room temperature. Some compo- ber loop. As the gas traverses the first gas chamber it
nents of an electronic display may malfunction or may contacts the electronic display surface, absorbing heat
be permanently destroyed by exposure to such low tem- from the display surface. Because the gas and the rele-
peratures. For example, the performance of the liquid vant surfaces of the first gas chamber are transparent,
crystal material in a liquid crystal display (LCD) may be 45 the image quality remains excellent. After the gas has
effected by low temperatures. traversed the transparent first gas chamber, the gas may
[0005] The US 5,991,153 discioses an electronic dis- be directed into the rear cooling plenum where it is
play unit comprising a thermal control system for adisplay cooled.

stack of the electronic display unit having a display sur- [0009] Another thermalfeature may utilize the isolated
face and a backlight assembly. The casing of the elec- 90 gas system as a heating device, either instead of or in
tronic display unitforms a closed loop gas cooling system addition to its cooling abilities. An isolated gas heating
consisting of a first gas chamber arranged in front of the system would also be a closed loop system with a first
display surface and a second gas chamber being in fluid gas chamber anterior to the display surface and a second
contact with the first gas chamber and being arranged chamber comprising a heating plenum or cooling/heating
behind the backlight assembly. The second gas chamber &5 plenum. Heating elements may be placed within the ple-
is separated from the backlight assembly by g partition num in order {o heat the gas within the second chamber.
wall. In order to enhance the cooling effect of the thermal As the gas is forced into the first chamber it may transfer
control system the rear wall of the second gas chamber its heat to the display surface. The gas may then return
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to the plenum for anather heating cycle. The plenum may
function as a cooling plenum only, heating plenum only,
or a combination heating/cooling plenum; all depending
upon the particular display and its particular operating
envircnment.

[0010] Some embodiments may place electronic com-
ponents used to operate the electronic display within the
plenum of the isclated gas chamber. The electronic com-
ponents may include, butare not limited to: transformers,

3]

FIGURE 1 is a perspective view of an exemplary
arrangement in conjunction with an exemplary elec-
tronic display.

FIGURE 2 is an exploded perspective view of an
exemplary embodiment showing components of the
isclated gas cooling system.

FIGURE 3 is top plan view of an exemplary embod-
iment of the cooling chamber.

FIGURE 4 is a front perspective view of an embod-

circuit boards, processars, resistors, capacitors, batter- 70 iment of the isolated cooling chamber, particularly
ies, motors, power supplies, illumination devices, wiring the transparent anterior surface of firstgas chamber.
and wiring harnesses, and switches. If the plenum is be- FIGURE 5 is a rear perspective view of an embodi-
ing utilized as a cooling plenum, the cool gas within the ment of the isolated cooling chamber, showing op-
plenum can further aid in the cooling of the electronic tional electrical components placed in the plenum.
components, which will naturally generate heat during 76 FIGURE 6 is a rear perspective view of an embodi-
operation. Further, if the plenum is being utilized as a ment of the isolated cooling chamber showing sur-
source of heat for the display, the natural heat from the face features that may be included on the plenum
electronic components can also heat the gas in the ple- FIGURE 7 is a top plan view of an exemplary em-
num, reducing the amount of energy which needs to be bodiment of the cooling chamber showing surface
applied to the heating elements. 20 features that may be included on the plenum.
[0011] A linear pclarizer may be used in some embod- FIGURE 8 is a front perspective view of an embod-
iments to further reduce the solar loading on the elec- iment of the isolated cooling chamber with included
tronic display. This polarizer can be used in combination thermoelectric modules.
with the isolated gas chamber, or may simply be placed FIGURE 9 is a top plan view of an exemplary em-
anterior to the electronic display with an insulating gap 2% bodiment of the cooling chamber with included ther-
between the polarizer and the display. The insulating gap moelectric modules.
reduces the amount of heat that is transferred between FIGURE 10 is an exploded perspective view of an
the polarizer and the display. exemplary embodiment showing components of the
[0012] The electronic displays suitable for the inven- isolated gas cooling system.
tion, such as LCDs for example, require a backlight as- 30 FIGURE 11 is a top plan view of an exemplary em-
sembly to produce an image upon the display surface. bodiment of the heating chamber.
The backlight assemblies are typically a large source of FIGURE 12 is a rear perspective view of an embod-
heatforthe display. Thus, some embodiments may utilize imentofthe heating chamber, showing optional elec-
a constricted convection system to cool the backlight unit trical components and heating elements.
for the display. The constricted convection system may 35 FIGURES 13 and 14 are cross-sectional views of
comprise a constricted convection plate which is placed exemplary embodiments for utilizing a linear polar-
in close proximity to the backlight assembly in order to izer with the isolated gas system.
define a gap. Gas is forced through the gap in order to FIGURES 15A and 15B are side views of examples
facilitate more efficient cooling of the backlight assembly. of a constricted convection cooling system with a
In some embodiments a wall of the plenum may consti- 40 constricted convection plate.
tute the constricted convection plate. FIGURE 16 is a top plan view of an exemplary em-
[0013] Some examples may also utilize an air curtain bodiment where the cooling plenum is utilized as the
device which forces air (either warm or cold) over the constricted convection plate.
exterior surface of the display assembly. FIGURES 17A-17C are cross-sectional views of em-
[0014] Finally, some examples may use a fluid assem- 45 bodiments where the cooling plenum is utilized as
bly which contacts a fluid against the display surface in the constricted convection plate.
order to cool it. The fluid may be a substantially clear
form of coolant fluid which is pumped through an anterior Detailed Description
cavity which includes the display surface.
50 [0016] ltisto be understood that the disclosed embod-
Brief Description of the Drawings iments include thermally controlling displays including,
but not limited to LCDs. For simple explanation purposes,
[0015] A better understanding of the exemplary em- embodiments may be described with respect to the com-
bodiments will be obtained from a reading of the following ponents for LCD displays. By way of example and not by
detailed description and the accompanying drawings &5 way of limitation, similar arrangements may be used in
wherein identical reference characters refer to identical conjunction with displays selected from among LCD, light
parts and in which: emitting diode (LED), organic light emitting diode
(OLED), field emitting display (FED), cathode ray tube
3
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(CRT), plasma, and projection displays. Furthermare,
similar arrangements may be used with displays other
types including those not yet discovered. In particular, it
is contemplated that similar arrangements may be well
suited for use with full color, flat panel OLED displays.
Further, it is particularly contemplated that embodiments
may be used with relatively large, high definition LCD
displays. While the embodiments described herein are
well suited for outdoor environments, they may also be

3]

that the gas within the isolated gas cooling chamber 20
is isolated from external air in the housing of the display.
Because the first gas chamber 30 is positioned in front
of the electronic display surface 85, the gas should be
substantially free of dust or other contaminates that might
negatively affect the display image. An optional filter (not
shown) may be utilized to assist in preventing contami-
nates and dust from entering the first gas chamber 30.

[0022] Theisolatedgas may be almostany transparent

appropriate for indoor applications (e.g:, factory environ- 70 gas, for example, normal air, nitrogen, helium, or any
ments, coolers/freezers, etc.) where thermal stability of other transparent gas. The gas is preferably colorless so
the display may be at risk. as not to affect the image quality.
[0023] In the closed loop configuration shown in Fig.

Isolated Gas Cooling System 3, the first gas chamber 30 is in gaseous communication

75 with the second gas chamber 40. A cooling chamber fan
[0017] As shown in FIGURE 1, when the display 10 is 50 is provided within the cooling plenum 45 and utilized
exposed to outdcor elements, the temperatures inside to propel gas around the isclated gas cooling chamber
thedisplay 10 may vary greatly without some kind of cool- 20. The first gas chamber 30 includes at least one front
ing device. As such, the display 10 may not functicn prop- glass 90 mounted in front of an electronic display surface
erly or may have a greatly reduced life span. Direct sun- 20 85.
lightis especially problematic in causing increases in the [0024] Referring to FIGURE 4, the front plate 80 may
internal temperalure of the display 10. be set forward from the electronic display surface 85 by
[0018] In Figure 1, the display area of the electronic spacing members 100. The spacing members 100 define
display shown includes a narrow gas chamber that is the depth of the narrow channel passing in front of the
anterior to and coextensive with the electronic display 25 electronicdisplay surface 85. The spacing members 100
surface. The display shown is alsc equipped with an op- may be independent or alternatively may be integral with
tional air curtain device 114. The air curtain device 114 some other component of the device (e.g., integral with
is discussed in detail below. Optionally, the display may the front plate 90). The electronic display surface 85, the
have a reflection shield 119, to mitigate reflection of the spacing members 100, and the transparent front plate
sunlight on the display surface. Additionally, in outdoor 30 90 define a first gas chamber 30. The chamber 30 is in
environments, housing 70 is preferably a color which re- gaseous communication with plenum 45 through en-
flects sunlight. trance opening 110 and exit opening 120.
[0019] As shown in FIGURE 2, an exemplary embod- [0025] As shown in Fig. 3, a posterior surface of the
iment of the electronic display 10 includes an isolated first gas chamber 30 preferably comprises the electronic
gas cooling chamber 20 contained within a display hous- 35  display surface 85 of the display stack 80. As the isolated
ing 70. A transparent first gas chamber is defined by gas in the first gas chamber 30 traverses the display it
spacers 100 and transparent front plate 90. A second contacts the electronic display surface 85. Contacting
transparent front plate 130 may be laminated to front the cooling gas directly to the electronic display surface
plate 90 to help prevent breakage of front plate 90 and 85 enhances the convective heat transfer away from the
protect the interior of the display. Cooling chamber 20 40 electronicdisplay surface 85. In exemplary embaodiments
surrounds a display stack 80 and associated backlight the electronic display surface 85 comprises the posterior
assembly 140. surface of the first gas chamber 30. Accordingly, the term
[0020] The display 10 includes means for cooling gas “electronic display surface" refers to the front surface of
contained within the second gas chamber. These means atypical electronic display (in the absence of the embod-
include cne or more fans 60 which may be positioned at 45 iments disclosed herein).
the base of the display housing 70. The fans 60 ingest [0026] In an exemplary embodiment, the electronic
cool air and force the cooler ingested air over at least display surface 85, front plate 90, and optional second
one external surface of a posterior cooling plenum 45. If front plate 130 may be comprised of a glass substrate.
desired, an air conditioner (not shown) may also be uti- However, neither display surface 85, nor transparent
lized to cool the air which contacts the external surface 50 front plate 90, nor optional second transparent front plate
of plenum 45. Alternatively, thefans 60 may simply ingest 130 need necessarily be glass. Thus, the term "glass™
ambient air. may be used herein interchangeably with the term plate,
[0021] Referringtc FIGURE 3, embodiments of the iso- but a glass material is by no means required. Further,
lated gas cooling chamber 20 comprise closed loop electronic display surface 85 does not have toc comprise
which includes a first gas chamber 30 and asecond gas &5 the posterior surface wall of the front gas compartment
chamber 40. The first gas chamber includes a transpar- 30. An additional plate may be used. However, by utilizing
entplate 90. The second gas chamber comprises a cool- the electronic display surface 85 as the posterior surface
ing plenum 45. The term "isolated gas” refers to the fact wall of the gas compartment 30, there may be fewer sur-
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faces to im pact the visible light traveling through the
display. Furthermore, the device will be lighter and
cheaper to manufacturer.

[0027] Although the embodiment shown utilizes the
electronic display surface 85, certain modifications
and/or coatings (e.g., anti-reflective coatings) may be
added to the electronic display surface 85, or to other
components of the system in order to accommodate the
coolant gas or to improve the optical performance of the

3]

tem is used to heat the display, the electronic compo-
nents can assist in heating the isolated gas.)

[0031] Referringnowtc FIGURES 6and7, various sur-
face features 150 may be added to improve heat dissi-
pation from the plenum 45. These surface features 150
provide more surface area to radiate heat away from the
gas within the second gas chamber 40. These features
150 may be positioned at numerous locations on the sur-
face of the plenum 45.

device. In the embodiment shown, the electronicdisplay 70 [0032] ReferringnowtoFIGURES 8and9,one or more
surface 85 may be the front glass plate of a liquid crystal thermoelectric modules 160 may be positioned on at
display (LCD) stack. However, almost any display sur- least one surface of the plenum 45 to further cool the gas
face may be suitable for similar arrangements of the contained in the second gas chamber 40. The thermoe-
present cooling system. Although not required, it is pref- lectric modules 160 may be used independently or in
erable to allow the cooling gas in the first gas chamber 76 conjunction with surface features 150. Alternatively, ther-
30 to contact the electronic display surface 85 directly. moelectric modules 160 may be used to heat the gas in
In this way, the convective transfer of heat from the dis- the plenum if the isolated gas system is utilized to heat
play components to the circulating gas will be maximized. a display in a cold environment.
[0028] Referring to Fig. 4, the front plate 90 of the first [0033] FIGURE 10 shows an exemplary, method for
gas chamber 30 is transparent and is positioned anterior 20 removing heat in the gas contained in the rear plenum
to the electronic display surface 85. The arrows shown 45. Fan 60 is positioned to ingest air and blow that air
represent the movement of the isolated gas through the across the anterior and posterior surfaces of the plenum
first gas chamber 30. As shown, the isolated gas travers- 45. Again, fan 60 may ingest air conditioned air into the
es the first gas chamber 30 in a horizontal direction. Al- display housing 70 or may simply ingest ambient sur-
though cooling system 20 may be designed to move the 25 rounding air. Furthermore, in this configuration, fan 60
gas in either a horizontal or a vertical direction, it is pref- may also force air past the heat generating components
erable to propel the gas in a horizontal direction. In this of the electronic display (e.g., the display stack 80 and
way, if dust or contaminates do enter the first gas cham- the backlight assembly 140) to further improve the ability
ber 30, they will tend to fall tc the bottom of chamber 30 tc cool the entire display. It should be noted that this
outside of the viewable area of the display. The system 30 embodiment can be combined with the constricted con-
may move air left to right, or alternatively, right to left. vection cooling method discussed in detail below. The
After the gas traverses the first gas chamber 30 if exits heated exhaust air may exit through one or maore aper-
through exit opening 120. Exit opening 120 defines the tures 179 located on the display housing 70.
entrance junction into the rear cooling plenum 45.
[0029] FIGURE 5 shows a schematic of the rear cool- 35 Isolated Gas Heating System
ing plenum (illustrated as transparent for explanation).
Gne or more fans 50 within the plenum provide the force [0034] As mentioned above, the isolated gas system
necessary to move the isolated gas through the isolated can be utilized to also heat the electronic display. Refer-
gas cooling chamber. Whereas the first gas chamber 30 ring to FIGURES 11 and 12, heating elements 220 may
was designed to collect heat from the surface 85 of the 40  belocated within the second gas chamber40andoperate
display, the second gas chamber 40 is designed to ex- to warm the gas as it passes through the second gas
tract the heat from the gas and remove the heatfrom the chamber 40. These heating elements can be any one of
cooling chamber 20. The second chamber 40 may have the many commonly available heating elements or ther-
various contours and features to accommodate the in- moelectric modules. Many times, these elements are
ternal structures within a given electronic display appli- 45 simply a material which contains a high electrical resist-
cation. ance, and thus generates heat when current flows
[0030] If desired, various electronic components 200 through it. The heating elements can be, but are not lim-
can be placed anywhere throughout the second gas ited to, any one of the following: nichrome wire or ribbon,
chamber 40. The electronic components 200 may in- screen printed metal/ceramic tracks deposited on ceram-
clude, but are not limited to: transformers, circuit boards, &0 ic insulated metal (generally steel} plates, CalRod (typi-
processors, resistors, capacitors, batteries, motors, pow- cally a fine coil of nichrome wire in a ceramic binder,
er supplies, illumination devices, wiring and wiring har- sealed inside a tough metal shell), heat lamp, and Pos-
nesses, and switches. These components can be mount- itive Thermal Coefficient (PTC) of resistance ceramic.
ed directly on the walls of the chamber or supported on [0035] As discussed above, the plenum 45 may con-
rods or posts. Thus, the cooling plenum can be designed 55 tain electrical components 200 which power and control
to not only extract heat from the first gas chamber 30 but the electronicdisplay. The electrical components may be
also to cool these various electronic components 200. any one of the following: transformers, microprocessors,
{Additionally, as discussed below, if the isolated gas sys- printed circuit boards, power supplies, resistors, capac-
5
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itors, motors, wiring harnesses, and connectors. The
electrical connections for the electrical components 200
may pass through a wall of the plenum 45. The electrical
components 200 can be located anywhere within the ple-
num 45. The electrical components 200 may be mounted
on the posterior or anterior surface of the plenum and
may be mounted directly on the surface of the plenum or
may be suspended by mounting posts so that gas may
pass all around the component.

3]

204. In other embodiments, the anti-reflective coating
may only be applied to at least one of the first, second,
third, or fourth surface 202, 208, 209, and 204, respec-
tively.

[0039] FIGURE 14 is a cross-sectional view of another
exemplary embodiment of the front glass unit 206. In the
arrangement shown, the front glass unit 206 comprises
asecond front plate 130, a layer of index matched optical
adhesive 201, a linear polarizer 400, and a firstfront plate

[0036] Whilethedisplayisoperational,theisolatedgas 70 90. The linear polarizer 400 may be bonded to at least
cooling system may run continuously. However, if de- one of the first, second, third or fourth surfaces 202, 208,
sired, a temperature sensor (not shown) and a switch 209, and 204, respectively. Again, anti-reflective layers
(not shown) may be incorporated within the electronic may be applied to at least one of the first, second, third
display. Thus, a thermostat may be used to detect when or fourth surfaces 202, 208, 209, and 204, respectively.
temperatures have reached a predetermined threshold 75 The linear polarizer 400 may be aligned with the front
value and the isolated gas system may be selectively polarizer 209 found in the LCD stack 85. The inclusion
engaged when the temperature in the display reaches a of a linear polarizer 400 in the front glass unit 206, further
predetermined value. Predetermined temperature decreases the solar load on the display stack 80. The
thresholds may be selected and the system may be con- reduction in solar loading may significantly reduce the
figured to heat, cool, or both heat and cool the display tc 20 internal temperature of the electronic display. The linear
advantageously keep the display within an acceptable polarizer 400 may also cause a reduction in specular
temperature range. reflection of the front glass unit 206 and the display stack
80. As discussed above, in combination with the isolated
Linear Polarizer with Optional Insulator Gap gas system, the insulator gap 301 comprises the first gas
25 chamber 30. Again, it should be noted that the display
[0037] FIGURE 13 is a cross-secticnal view of another stack 80 may be an LCD siack, but it can also be any
exemplary embodiment for another thermal control fea- other type of electronic display.
ture. In the arrangement shown, the front plate 90 and a [0040] It should also be noted that the second front
second front plate 130 may be comprised of glass and plate 130 is not required. Embodiments may utilize only
may be laminated together. The first and second front 30 the first front plate 90 with a linear polarizer attached to
panels 130 and 90 may be fixed to one another with a either the posterior or anterior surface of the front plate
layer of index matched optical adhesive 201 to form a 90. An anti-reflective layer may also be attached to either
front glass unit 206. The display stack 80 may comprise the anterior or posterior surface of the front plate 90. The
a liquid crystal assembly 212 interposed between a front front plate 90 may be tempered for additional strength if
polarizer 216 and a rear polarizer 214. In other embodi- 35 using only the front plate 90 without the second front plate
ments, the display stack 80 may be any other type of 130.
assembly for any other type of electronic display. The
space between the display stack 80 and the front glass Constricted Convection
unit 206 defines an insulator gap 301. The insulator gap
301 serves to thermally separate the front glass unit 208 40 [0041] The types of electronic displays in accordance
from the LCD stack 80. This thermal separation localizes with the present invention require a backlight assembly
the heat on the front glass unit rather than allowing solar in order to generate an image upon a viewable screen.
loading of the LCD stack. In combination with the isclated LCDs are one type of display that requires a backlight
gas system, the insulator gap 301 comprisesthe firstgas assembly. Other types of displays, such as plasma dis-
chamber 30. 45 plays and OLEDs, do not require a backlight assembly
[0038] The second front panel may have afirst surface as they generate light themselves. However, these types
202 and a second surface 208. The first surface 202 may of displays still generate a significant amount of heat.
be exposed to the elements; while the second surface Thus, in the following description, a constricted convec-
208 may be fixed to the first front plate 90 by the index tion system will be described with regard fo a backlight
matched optical adhesive 201. The first front plate 90 50 assembly, but it should be noted that similar arrange-
may have a third surface 209 and a fourth surface 204. ments can be practiced with other types of displays.
The third surface 209 may be fixed to the second front Therefore, when a backlight or backlight assemblies are
plate 130 by the index matched optical adhesive 201; discussed, these backlight assemblies could alsc be the
while the fourth surface may be directly adjacent to the rear surfaces of other heat-generating displays and the
insulator gap 301. In some embodiments, to decrease $5 constricted convection system would facilitate more effi-
the solar loading of the display stack 80 and improve the cient cooling of these alternate displays. It should also
viewable image quality, an anti-reflective coating may be be noted that Figures 15A-15B and Figures 17A-17C are
applied to the first surface 202 and the fourth surface not necessarily drawn to scale. The relationship between
6
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the elements may be exaggerated for explanatory pur-
poses.

[0042] FIGURE 15A shows a cross-sectional view of
the backlight 140 with a constricted convection plate 300,
the space between the two features defines a narrow gap
305. The dimensions of the gap may vary depending on
several factors including the size of the display, its oper-
ating conditions, the type of backlight assembly and its
posterior surface material, and the number and power

3]

complish this low level of thermal resistance, the back-
light 140 may be built using metal printed circuit board
(PCB) technology to further transfer heat away from the
lights. The rear surface of the backlight 140 may also be
metallic, or some other thermally conductive material, to
further enhance the convective heat transferring proper-
ties. The surface may even have a plurality of surface
features such as fins to further enhance the convective
heat transferring properties. The constrictive convective

applied to the various constricted convection fans. Some 70 fan 310 may then send the warm air out of an exhaust
examples may utilize a gap distance of approximately 179 (shown in Figure 2) so that it may exit the display
0.25-3.5 inches. Other examples may utilize a slightly housing entirely.
larger gap. It has been found that forcing air through this [0047] While the display is operational, the external fan
gap 305 increases the ability to cool the backlight 140. 60 and the constrictive convection fan 310 may run con-
One or more constricted convection fans 310 may be 76 tinuously. However, ifdesired, a temperature sensor (not
used to pull air through the gap 305. FIGURE 15B shows shown) and a switch (not shown) may be incorporated
a cross-sectional view of another example for the con- within the electronic display. This effective thermostat
stricted convection system where one or more constrict- may be used to detect when temperatures have reached
ed convection fans 310 push air through the gap 305. a predetermined threshold value. In such a case, the var-
[0043] FIGURE 16 shows a top view of the isolated 20 ious fans may be selectively engaged when the temper-
gas system as discussed above. The cross-section line ature in the display reaches a predetermined value. Pre-
17-17 is shown passing through the isolated gas system. determined thresholds may be selected and the system
[0044] FIGURES 17A-17C show cross-sectional may be configured with a thermostat (not shown) to ad-
views of the 17-17 section that is shown in Figure 16. vantageously keep the display within an acceptable tem-
Referring first to Figure 17A, towards the frontofthe dis- 25 perature range. This would save on both energy costs
play is the first gas chamber 30 which abuts against the as well as the useful lifetime of the devices.
electronic display 80. Anterior to the first gas chamber [0048] it should be noted, that an air curtain, which is
30 is the front plate 90. Towards the rear of the display, not part of the claimed invention, can be practiced with
the backlight 140 is placed in close proximity to the sec- any type of electronic display and with any combination
ond gas chamber 40. In this arrangement, the outer wall 30  of the thermal control features described above. Various
of the second gas chamber 40 may function as the con- internal features {(not shown}) may be placed within a cav-
stricted convection plate. This arrangement does not uti- ity to direct the air towards the baffles 114. The ingested
lize a constrictive convection fan, but instead uses the air may continue through the cavity until it reaches the
fan 80 which ingest air from outside the display housing baffles which may direct the air against the exterior dis-
andforces itoverthe surfaces of thesecond gaschamber 35  play surface. This exterior surface may be the first front
40. As noted above, this air may simply be ambient air plate 90, or alternatively, any of the additional front plates
or alternatively this air may come from a conditioning unit which are described in detail above (ex. second front
(notshown). To facilitate the flow of air between the back- plate 130).
light 140 and the cooling chamber 40, a guiding device [0049] Thus, the air curtain can be used as an exhaust
320 may be used. 40 for the cooling of internal compaonents of the display. Al-
[0045] Referring now to Figure 17B, the cooling cham- ternatively, the cool air from the air curtain can be used
ber 40 contains a guiding feature 41, which is used in to further cool the exterior front surface of the display
combination with the guiding device 320 to facilitate the which may be subjected to significant solar loading or
flow of air between the backlight and the cooling cham- heat transfer from ambient hot air.
ber. Figure 17C shows an embodiment, where both the 45 [0050] Another thermal control feature, which is not
external fan 60 and the constrictive convection fan 310 part of the claimed invention, may comprise a cooling
is used. This embodiment could also utilize a version of system which includes various components in fluid com-
the guiding devices shown in Figures 17A and 17B. munication. Preferably, this may be accomplished by
[0046] The backlight 140 may comprise a printed cir- connecting the components with a series of tubes or
cuit board (PCB) with a plurality of lights mounted tothe & pipes. The cooling system components include a reser-
side facing the electronic display 80. The lights in the voir tank, a pump, and a cooling chamber in fluid com-
backlight may be any one of the following: LED’s, organic munication. Preferably, the system also includes a filter
light emitting diodes (OLED), field emitting display (FED), and a radiator, also in fluid communication. Opticnally,
light emitting polymer (LEP), or organic electro-lumines- the system may also include a fan unit. However, the
cence (OEL) lights. In an exemplary embodiment, the &5 optional fan unit is preferably not in fluid communication
backlight 140 would ideally have a low level of thermal with the other components.
resistance between the side facing the electronic display [0051] As one skilled in the art will appreciate, other
80 and the side facing the second gas chamber. To ac- methods and devices may alsc be used to regulate the
7
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flow through a cooling chamber. For example, the size
and pump speed of the pump may be optimized for a
given application. Alternatively, a variable speed pump
may also be used. Preferably, the variable speed pump
may be inelectrical communication with atleastone pres-
sure transducer (not shown). Preferably, a pressure
transducer may be placed upstream of the cooling cham-
ber and another pressure transducer may be placed
downstream of the cooling chamber. The pressure infor-

3]

said second gas chamber (40) having interior
and exterior surfaces, wherein the gas withinthe
isolated gas cooling chamber (20) is isolated
from external air;

one or more chamber fans (50) within said sec-
ond gas chamber (40) to propel gas around the
first and second gas chambers; and character-
ized by

one or more fans (60) adapted to farce air over

mation provided by the at least one pressure transducer 70 at least one exterior surface of the second gas
may be utilized to set the operating speed of the variable chamber (40} and between the backlight assem-
speed pump. Inthatway, the flow rate through the cooling bly {140) and an exterior surface of the second
chamber may be adjusted to maintain appropriate pres- gas chamber (40).
sures in the device. Maintaining appropriate pressures
in the cooling chamber is important for preventing defor- 756 2. The system of claim 1, further comprising:
mation or breakage of the display glass.
[0052] An optional filter may be added {o remove con- one or more of the electronic components (200)
tamination in the fluid. Preferably, a radiator and fan unit for operating the display stack (80), contained
may also be included to provide even greater thermal within said second gas chamber (40).
stability. Optionally, a spigot (not shown) may be provid- 20
ed to facilitate the process of filling and emptying the 3. The system of claim 1, further comprising:
coalant fluid from the system.
[0053] If desired, fan units may be located at the base one or more heating elements (220) within the
of the housing just behind the cooling chamber of display. second gas chamber (40).
Fan units may provide a laminar flow of air through the 25
interior of the housing. Preferably, the airflow will be di- 4. The system of any one of claims 1 to 3, further com-
rected across at least one external surface of reservoir prising:
tank. As described above, the air exhaust flow may ulti-
mately be redirected onto the cooling chamber surface a linear polarizer (400) placed anterior to said
by way of an optional air curtain system. 30 display surface (85).
[0054] If desired, a temperature sensor (nct shown)
and a switch {not shown) may be incorporated within the 5. The system of any one of claims 1 to 4, wherein:
electronic display. The temperature sensor may be used
to detect when temperatures have reached a predeter- said exterior surface of the second gas chamber
mined threshold value. In such a case, the pumpcanbe 35 (40) is in close proximity to the rear surface of
selectively engaged when the temperature in the display said backlight assembly (140); and comprising
meets a predetermined value. Predetermined thresholds one or more additional constricted convection
may be selected and the system may be configured with fans (310) adapted to draw air between the ex-
a thermostat (not shown) to advantagsously keep the terior surface of the second gas chamber (40)
display at a relatively constant temperature, or at least 40 and the rear surface of said backlight assembly
within a range of acceplable temperatures. Alternatively, (140).
to avoid the need for a thermostat, the pump may run
continuously when the electronic display is operational. 6. The system of claim 1 further comprising:
45 a plurality of surface features (150) on the exte-
Claims rior surfaces of the second gas chamber (40).
1. Athermalcontrol system for a display stack (80) hav- 7. The system of claim 4, further comprising:
ing a display surface (85) and for a backlight assem-
bly (140), the system comprising: 50 a first front plate (90) and second front plate
(130) surrounding the linear polarizer (400).
an isolated gas cooling chamber (20) compris-
ing a closed loop having a first gas chamber (30} 8. A method for thermally controlling a display stack
positioned anterior to the display surface (85), (80) having a display surface (85) and a backlight
and a second gaschamber (40) ingasecuscom- &5 assembly (140}, comprising the steps of:
munication with an entrance (110) and an exit
(120) of said first gas chamber (30) and posi- providing an isolated gas system having an iso-
tioned posterior to the backlight assembly (140), lated gas cooling chamber (20) comprising a
8
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closed loop having a first gas chamber (30)
which includes the display surface (85), and a
second gas chamber (40) in gaseous commu-
nication with said first gas chamber (30); where-
in the gas within the isclated gas cooling cham-
ber (20) is isolated from external air, the second
gas chamber (40) having exterior surfaces and
placed adjacent to the rear surface of the back-
light assembly (140);

3]

nung {140) positioniert ist, wobeidie zweite Gas-
kammer (40) innere und aulere Oberflachen
aufweist, wobei das Gas innerhalb derisclierten
Gaskihlkammer (20) gegeniiber externer Luft
isoliert ist;

ein oder mehrere Kammergeblase (50) inner-
halb der zweiten Gaskammer (40), um Gas um
die erste und zweite Gaskammer herum zu be-
wegen; und gekennzeichnet durch

forcing isolated gas into the first gas chamber 70 einen oder mehrere Lifter (60), die dazu aus-
(30}; gelegt sind, Luft iber mindestens eine duflere
directing the isolated gas into the second gas Oberflache der zweiten Gaskammer (40) und
chamber (40); zwischen der Hintergrundbeleuchtungsanord-
characterized by forcing cooling gas over at nung (140) und einer duleren Oberflache der
least one exterior surface of the second gas 175 zweiten Gaskammer (40) zwangsweise zu for-
chamber (40) and between the rear surface of dern.
the backlight assembly (140) and an exterior
surface of the second gas chamber (40) by one System nach Anspruch 1, das weiterhin aufweist:
or more fans (60);
and 20 eine oder mehrere der elektronischen Kompo-
reintroducing the isolated gas into the first gas nenten (200) fir den Betriebdes Anzeigestapels
chamber (30). (80), die innerhalb der zweiten Gaskammer (40)
enthaiten sind.
9. The method of claim 8, further comprising the step of:
25 System nach Anspruch 1, das weiterhin aufweist:
heating the isolated gas within the second cham-
ber (40) if heating is desired. ein oder mehrere Heizelemente (23) innerhalb
der zweiten Gaskammer (40).
10. The method of one of claims 8 and 9, further com-
prising the steps of: 30 System nach einem beliebigen der Anspriiche 1 bis
3, das weiterhin umfasst:
providing said exterior surface of the second gas
chamber (40) is in close proximity to the back- einen linearen Polarisator (400), der vor der An-
light assembly (140), the area between the ex- zeigeoberflache (85) angeordnet ist.
terior surface of the second gas chamber (40) 35
and the backlight assembly (140) defining agap System nach einem beliebigen der Anspriiche 1 bis
(305); and 4, wobei:
drawing air through said gap (305) in order to
cool the posterior portion of the backlightassem- die &uRere Oberflache der zweiten Gaskammer
bly (140) by additional constricted convection 40 (40) sich in enger Nachbarschaft zu der riicksei-
fans (310). tigen Oberflache der Hintergrundbeleuchtungs-
anordnung (140) befindet; und das aufweist:
einen oder mehrere zusatzliche Lifter (310) mit
Patentanspriiche begrenzter Konvektion, die dazu ausgelegt sind,
45 Luftzwischen der &ufteren Oberflache der zwei-
1. Thermisches Steuersystem fiir einen Anzeigestapel ten Gaskammer (40) und der riickseitigen Ober-
(80), der eine Anzeigeoberflache (85) aufweist, und flache der Hintergrundbeleuchtungsanordnung
flir eine Hintergrundbeleuchtungsanordnung {140}, (140) anzusaugen.
wobei das System umfasst:
50 6. System nach Anspruch 1, das weiterhin umfasst:
eine isolierte Gaskihlkammer (20), die einen
geschlossenen Kreislauf aufweist, der eine ers- eine Mehrzahl von Oberflachenmerkmalen
te Gaskammer (30}, die vor der Anzeigeoberfla- (150) auf den auReren Oberflachen der zweiten
che (85) positioniert ist, und eine zweite Gas- Gaskammer (40).
kammer (40) aufweist, die in gasformiger Kom- &5
munikation mit einem Einlass {(110) und einem 7. System nach Anspruch 4, das weiterhin umfasst:
Auslass (120) der ersten Gaskammer (30) steht
und hinter der Hintergrundbeleuchtungsanord- eine erste Frontplaite (90) und eine zweite
9
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Frontplatte (130), die den linearen Polarisator
(400) umgeben.

Verfahren fur die thermische Steuerung eines An-
zeigestapels (80), der eine Anzeigeoberflache (85)
und eine Hintergrundbeleuchtungsanordnung (140)
aufweist, das die Schritte umfasst:

Bereitstellen eines isolierten Gassystems, das

3]

tion.

Revendications

Systéme de régulation thermique pour un empile-
mentd’affichages (80) ayantune surface d’'affichage
(85) et pour un ensemble de rétroéclairage (140}, le
systéme comprenant :

eine isolierte Gaskihlkammer (20), die einen 10
geschlossenen Kreislauf aufweist, der eine ers- une chambre derefroidissement a gaz isole (20)
te Gaskammer (30), die die Anzeigeoberflache comprenant une boucle fermée ayant une pre-
(85) aufweist, und eine zweite Gaskammer (40) miére chambre a gaz (30) positionnée avant la
umfasst, die in gasférmiger Kommunikation mit surface d’affichage (85) et une seconde cham-
der ersten Gaskammer (30) steht; wobei das 78 bre a gaz (40) en communication gazeuse avec
Gas innerhalb der isolierten Gasklhlkammer une entrée (110) et une sortie (120) de ladite
(20) gegeniiber externer Luft isoliert ist, und die premiére chambre a gaz (30) et positionnée der-
zweite Gaskammer (40) auBere Oberflachen riere 'ensemble de rétroéclairage (140), ladite
aufweist und benachbart zu der riickseitigen seconde chambre & gaz (40) ayantdes surfaces
Oberflache der Hintergrundbeleuchtungsan- 20 intérieure et extérieure, dans lequel gaz a l'inté-
ordnung (140) platziert ist; rieur de la chambre de refroidissement & gaz
zwangsweises Fordern voniscliertem Gas indie isolé (20) est isclé de lair extérieur ;
erste Gaskammer (30); une ou plusieurs ailettes de chambre (50) a l'in-
Richten des isolierten Gases in die zweite Gas- térieur de ladite seconde chambre a gaz (40)
kammer (40); 25 pour propulser le gaz autour des premiére et
gekennzeichnet durch das zwangsweise For- seconde chambres a gaz ; et caractérisé par:
dern von kithlendem Gas liber mindestens eine
ZuRere Oberflache der zweiten Gaskammer un ou plusieurs ventilateurs (60) adaptes
(40) und zwischen der pour forcer I'air sur au moins une surface
hinteren Oberflache der Hintergrundbeleuch- 30 extérieure de la seconde chambre a gaz
tungsanordnung {140) und einer dufleren Ober- {40) et entre 'ensemble de rétroéclairage
flache der zweiten Gaskammer (40) durch ein (140) et une surface extérieure de la secon-
oder mehrere Geblase (60); und de chambre a gaz (40).
erneutes Einflhren des isolierten Gases in die
erste Gaskammer (30). 35 Systéme selon la revendication 1, comprenant en
outre :
9. Verfahren nach Anspruch 8, das weiterhin den
Schritt umfasst: un ou plusieurs des compaosants électroniques
(200) pour actionner 'empilement d’affichages
Erwarmen des isclierten Gases innerhalb der 40 (80) contenus & lintérieur de ladite seconde
zweiten Kammer (40), falls eine Erwa&rmung ge- chambre a gaz (40).
winscht ist.
Systéme selon la revendication 1, comprenant en
10. Verfahren nach einem der Anspriiche 8 und 9, das outre :
weiterhin die Schritte umfasst: 45
un au plusieurs éléments chauffants (220) a l'in-
Bereitstellen der dueren Oberflache der zwei- térieur de la seconde chambre a gaz (40).
ten Gaskammer (40) derart, dass sie sich in en-
ger Nachbarschaft zu der Hintergrundbeleuch- Systéme selon I'une guelconque des revendications
tungsanordnung (140) befindet, wobei die Fia- &0 1 a3, comprenant en outre :
che zwischen der AuBeren Oberflache der zwei-
ten Gaskammer (40) und der Hintergrundbe- un polariseur lingaire {(400) placé devant ladite
leuchtungsanordnung (140) einen Spalt (305) surface d'affichage (85).
definiert; und
Einsaugen von Luft durch den Spalt (305) fur &5 Systéme selon I'une quelconque des revendications
eine Kihlung des hinteren Abschnitts der Hin- 1 a4, dans lequel :
tergrundbeleuchtungsanordnung (140) durch
zusatzliche Lufter (310) mit begrenzter Konvek- ladite surface extérieure de la seconde chambre
10
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& gaz (40) est a proximité immédiate de la sur-
face arriére dudit ensemble de rétroéclairage
(140) ; et comprenant :

un ou plusieurs ventilateurs de convection
étroits supplémentaires (310) adaptés pour
aspirer l'air entre la surface extérieure de la
seconde chambre & gaz (40) et la surface
arriere dudit ensemble de rétroéclairage
(140).

Systéme selon la revendication 1, comprenant en
outre :

une pluralité de caractéristiques de surface
(150) sur les surfaces extérieures de la seconde
chambre a gaz (40).

Systéme selon la revendication 4, comprenant en
outre :

une premiére plague avant (90) et une seconde
plaque avant (130) entourant le polariseur li-
néaire (400).

Procédé pour réguler thermiquement un empilement
d’affichages (80) ayant une surface d’affichage (85)
et un ensemble de rétroéclairage (140}, comprenant
les étapes consistant a :

prévoir un systéme a gaz isalé ayant une cham-
bre de refroidissement a gaz isolé (20) compre-
nant une boucle fermée ayant une premiére
chambre a2 gaz (30) qui comprend la surface
d’affichage (85) et une seconde chambre a gaz
(40) en communication gazeuse avec ladite pre-
miére chambre & gaz (30) ; dans lequel le gaz
a lintérieur de la chambre de refroidissement a
gaz isolé (20) est isolé de V'air extérieur, la se-
conde chambre 4 gaz (40) ayant des surfaces
extérieures et placée de maniere adjacente ala
surface arriere de I'ensemble de rétroéclairage
(140) ;

forcer le gaz isolé dans la premiére chambre a
gaz (30);

diriger le gaz isolé dans la seconde chambre &
gaz (40) ;

caractérisé par I'étape consistant a forcer le
gazderefroidissement surau moins une surface
extérieure de la seconde chambre a gaz (40) et
entre la surface arriére de 'ensemble de rétro-
éclairage (140) et une surface exterieure de la
seconde chambre a gaz (40) par un ou plusieurs
ventilateurs (60) ;

et

réintroduire le gaz isolé dans la premiére cham-
bre a gaz (30).

3]
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9. Procédé selon la revendication 8, comprenant en

outre 'étape consistant a:

faire chauffer le gaz isolé a l'intérieur de la se-
conde chambre (40) sile chauffage est souhaité.

10. Procédé selon 'une des revendications 8 et 9, com-

prenant en outre les étapes consistant a:

prévoir ladite surface extérieure de la seconde
chambre a gaz (40} & proximité immédiate de
’ensemble de rétroéclairage (140), la zone en-
tre la surface extérieure de la seconde chambre
agaz (40) et 'ensemble de rétroéclairage (140)
définissant un espace (305) ; et

aspirer l'air par ledit espace (305) afin de faire
refroidir la partie postérieure de ensemble de
rétroéclairage (140) par des ventilateurs de con-
vection étroits supplémentaires (310).
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(54) Digital signage with heat exhaust

(57) There are disclosed a digital signage including
a display panel, a first support panel coupled to a rear
surface of the display panel, the first support panel com-
prising a plurality of first grooves formed in one direction,
a second support panel coupled to a rear surface of the
first support panel, the second support panel comprising
a plurality of second grooves formed in an orthogonal
direction with respect to the first grooves, a driving circuit
board (150) provided in a rear surface of the second sup-
port panel to control driving of the display panel, and a
case comprising the display panel arranged in one sur-
face thereof and an inner space where the first support
panel, the second support panel and the driving circuit
board are mounted, wherein both ends ofthe firstgrooves
are open toward the inner space of the case to induce
air flow in the case, and both ends of the second grooves
are in communication with the outside via a hole formed
in the case to flow external air there through, such that
the support structure of the display panel may be used
in exhausting the heat generated in the display paneland
the circuit board effectively.
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Description

[0001] This application claims the benefit of earlier fil-
ing date and right of priority to Korean Application No.
10-2013-0052372, filed on May 9, 2013, the contents of
which are hereby incorporated by reference herein in
their entirety.

BACKGROUND OF THE DISCLOSURE

3]

air flow in the inner space of the case, and both ends of
the second grooves are in communication with the out-
side via a hole formed in the case to flow external air
there through.

[0007] The first grooves and the seccnd grooves may
be formed of one metallic plate that is folded.

[0008] The first groove and second groove may have
a cross section that has at least one of triangular, trape-
zoidal, rectangular and semicircular shapes.

70 [0009] Atleastone ofthefirstand second support pan-
Field of the Disclosure els may have the grooves toward one surface that are
relatively larger than the grooves toward the other sur-
[0002] The present invention relates to a slim-de- face.
sighed digital signage that may emit the heat generated [0010] At least one of the first support panel and the
in a display panel and a driving circuit board. 75 second support panel has the grooves toward one sur-
face and the grooves toward the other surface that are
Discussion of the Related Art large symmetrically.
[0011] The digital signage may further include a sep-
[0003] Recently, adigitalsignage that provides various aration plate disposed between the first support panel
contents and messages via a display panel has been 20 and the second support panel.
used as opposed to 3 hardware media as a signboard [0012] The digital signage may further include a back
and a poster for outdoor advertisement. With rapid de- plate formed between a rear surface of the second sup-
velopment of intelligent digital video devices based on port panel and the driving circuit board.
LCDs or LEDs, demands for such digital signage have [0013] The digital signage may further include a first
been increasing recently. 25 cooling fan provided in the case configured to induce air
inside the case along the first grooves.
SUMMARY OF THE DISCLOSURE [0014] The digital signage may further include a sec-
ond cooling fan to induce external air along the second
[0004] To overcome the disadvantages, an object of grooves.
the present invention is to a digital sighage havingaslim 3¢ [0015] The first grooves may be formed in a horizontal
design that is able to exhaust the heat generated from a direction and the second grooves may be formed in a
display panel and a driving circuit board effectively. vertical direction.
[0005] Additiocnal advantages, objects, and features of [0016] The case may further include a glass spaced
the disclosure will be set forth in part in the description apart a predetermined distance from a front surface of
which follows and in part will become apparent o those 35 the display panel; and an air curtain formed between the
having ordinary skill in the art upon examination of the glass and the front surface of the display panel to make
following or may belearned from practice of the invention. air flow in an orthogonal direction with respect to the first
The objectives and other advantages of the invention grooves, and both ends of the air curtain may be con-
may be realized and attained by the structure particularly nected to both ends of the second grooves.
painted out in the written description and claims hereof 40 [0017] The digital signage may further include a filter
as well as the appended drawings. provided in an inlet where external air is drawn into the
[0006] To achievethese objects and other advantages air curtain.
and in accordance with the purpose of the invention, as [0018] The first grooves may be formed in a vertical
embodied and broadly described herein, adigital signage direction and the second grooves are formed in a hori-
includes a display panel; a first support panel coupledtc 45 zontal direction.
arear surface of the display panel, the first support panel [0019] The case further include a glass spaced apart
comprising a plurality of first grooves formed in one di- a predetermined distance from a front surface of the dis-
rection; a second support panel coupled to a rear surface play panel; and an air curtain formed between the glass
of the first support panel, the second support panel com- and the display panel to make air flow in a parallel direc-
prising a plurality of second grooves formed in anorthog- 50 tion with respect to the first grooves.
onal direction with respect to the first grooves; a driving [0020] A plurality of first or second support panels may
circuit board provided in a rear surface of the second be provided.
support panel to control driving of the display panel; and [0021] In anocther aspect, a digital signage includes a
a case comprising the display panel arranged in one sur- pair of display panels; a pair of first support panels cou-
face thereof and an inner space where the first support &5 pled to rear surfaces of the display panels, respectively,
panel, the second support panel and the driving circuit the pair of the first support panels comprising a plurality
board are mounted, wherein both ends of the firstgrooves of first grooves formed in one direction, respectively; a
are open foward the inner space of the case to induce pair of second support panels coupled to rear surfaces
2
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3 EP 2 801 888 A2 4

of the first suppart panels, respectively, the pair of the
second support panels comprising a plurality of second
grooves formed in an orthogonal direction with respect
to the first grooves; a case comprising one surface where
one of the display panels is arranged and the other sur-
face where the other display panel is arranged and an
inner space where the pair of the first support panels and
the pair of the second support panels are mounted; and
a driving circuit board provided between the pair of the

3]

FIG. 3 is a perspective diagram illustrating a first or
second support panel according to one embodiment
provided in the digital signage;

FIG. 4 is a sectional diagram of A-A’ shown in FIG. 1;
FIG. 5 is a sectional diagram of B-B’ shown in FIG. 1;
FIG. 6 is a sectional diagram of C-C’ shown in FIG. 1;
FIG.7 is a sectional diagram of E-E’ shown in FIG. 1;
FIG. 8 is a sectional diagram longitudinally illustrat-
ing a digital signage according to another embcdi-

second support panels to control driving of the display 70 ment of the present invention;
panels, wherein both ends of the first grooves are open FI1G. 9 is a sectional diagram longitudinally illustrat-
toward the inner space of the case to induce air flow in ing a digital signage according to a further embodi-
the inner space of the case, and both ends of the second ment of the present invention;
grooves are in communication with the outside via a hole FIG. 10is a sectionaldiagram horizontally illustrating
formed in the case to flow external air there through. 15 a digital signage according to the embodiment of the
[0022] The case may further include a pair of glasses present invention;
spaced apart a predetermined distance from front sur- FIG. 11 is a sectional diagram longitudinally illustrat-
faces of the display panels, respectively; and a pair of air ing a digital signage according to a still further em-
curtains formed between the glasses and the front sur- bodiment of the present invention;
faces of the display panels, respectively, to make air flow 20 F1G. 12 is asectional diagram horizontally illustrating
in an orthogonaldirectionwithrespecttothefirstgrooves, a digital signage according to the embodiment of the
and both ends of the air curtains are connected to both present invention; and
ends of the second groaves. FIG. 13 is a sectional diagram longitudinally illustrat-
[0023] The digital signage may further include a fiiter ing a digital signage according to a still further em-
provided in an inlet formed in each of the air curtains to 25 bodiment of the present invention;
draw external air therein.
[0024] The first grooves and the second grooves may DESCRIPTION OF SPECIFIC EMBODIMENTS
be formed of one metaliic plate that is folded, and the
firstgroove and second groove may have a cross section [0028] Referring to the accompanying drawings, a dig-
that has at least one of triangular, trapezoidal, rectangu- 3¢ ital sighage according to embodiments will be described
lar and semicircular shapes. in detail as follows. It will be understood that when an
[0025] According to at least one of the embodiments element is referred to as being ‘on’ or ‘under’ another
described above, the supportstructure of the display pan- element, itcan be directly onfunder the element, and one
el may be used in exhausting the heat generated in the or more intervening elements may also be present. When
display panel and the circuit board effectively. 35 an element is referred to as being "on’ or 'under’, "under
[0026] Furthermore, no auxiliary passage is formed for the element’ as well as 'on the element’ can be included
heat radiation or no filter member is provided such that based on the element.
the size of the digital signage cannot be increased least. [0029] FIG. 1 is a perspective diagram illustrating an
Accordingly, a slim-designed digital signage can be re- exterior appearance of a digital signage according toone
alized and the number of the members can be reduced 40 embodiment of the present invention. As shown in FIG.
such that the manufacture cost and the number of man- 1, the digital signage 100 includes a display panel 120
ufacture processes can be reduced. arranged on afront surface thereofand a case 110 having
various components arranged therein. In this embodi-
BRIEF DESCRIPTION OF THE DRAWINGS ment, the display panel 120 may be provided only in the
45 front surface of the digital signage. However, in other
[0027] The accompanying drawings, which are includ- embodiments which will be described later, the display
ed to provide a further understanding of the invention and panel 120 may be provided in each of front and rear sur-
are incorporated in and constitute a part of this applica- faces.
tion, illustrate embodiments of the invention and together [0030] FIG. 2 is an exploded perspective diagram il-
with the description serve o explain the principle of the &0 lustrating an interior structure of the digital signage ac-
invention. In the drawings: cording to the embodiment of the present invention. FIG.
2 shows key components arranged in the case 110
FIG. 1 is a perspective diagram illustrating an exte- shown in FIG. 1. In the case 110 may be arranged the
rior appearance of a digital signage according to one display panel 120 exposed to a front surface of the case
embodiment of the present invention; 85 110 and afirst support panel 130, a second support panel
FIG. 2 is an exploded perspective diagram illustrat- 140, a driving circuit board 150 and a cooling fan 160
ing aninterior structure of the digital signage accord- that are provided behind a rear surface of the display
ing to the embodiment of the present invention; panel 120.
3
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[0031] The display panel 120 may include at leastone
of a liquid crystal display (LCD), a thin film transistor-
liquid crystal display (TFT LCD), an organic light-emitting
diode (OLED), a flexible display and a 3D display.

[0032] The display panel 120 may consist of thin films
or thin-film type plate members disposed sequentially
and it has a disadvantage of warping easily. To prevent
such panelwarp, a support panel having a predetermined
rigidity may be used and a metallic material having a high

3]

as passages.
[0038] The thickness of each support panel 130 and
140 may be increased to enhance the rigidity or the gaps
between the grooves 131 and 141 may be adjusted to
enhance the rigidity. Alternatively, more than one panel
as the support panel 130 or 140 may be overlapped to
enhance the rigidity.

[0039] The driving circuit board 150 configured to con-
trol a screen of the display panel 120 may be disposed

rigidity such as iron may be used. However, as the size 70 behind the two support panels 130 and 140. Various cir-
of the display panel is getting larger in the digital sighage cuitelements 151 are provided on the driving circuit board
100, itis difficult to prevent the warp even in case of using 150 and they apply a voltage signal for realizing animage
a high rigidity material. and supply the power.
[0033] Accordingly, grooves 131 and 141 may be [0040] Such the driving circuit board 150 is electrically
formed in the support panels 130 and 140 configured to 76 connected with the display panel 120 and it transmits a
support the rear surface of the display panel 120 so as driving signal to the display panel. A cable or a flexible
to enhance a resistance to the warp. Especially, the printed circuit may be used in the electrical connection
grooves 131 and 141 orthogonal to each other are formed between the driving circuit board and the display panel
in the two support panels 130 and 140, respectively. As 120.
shown in FIG. 2, thefirst support panel 130 hasaplurality 20 [0041] The circuitelements 151 provided in the driving
of first grooves 131 formed in a predetermined direction circuitboard 150 may include an intelligent power module
and the second support panel 140 has a plurality of sec- (IPM) that consumes much power. Once put into opera-
ond grooves 141 formed in an orthogonal direction with tion, such an IPM generates a lot of heat. If the circuit
respect to the direction of the first grooves 131. element consuming much power is overheated, it is im-
[0034] The grooves formed only in one direction may 25 possible to stop the operation of the circuit element and
be highly resistant toc warp in one direction but insuffi- it is necessary to radiate the heat generated from the
ciently resistant to warp in the orthogonal direction. Ac- circuit elements 151 effectively.
cordingly, the first grooves 131 and the second grooves [0042] Thedisplaypanel 120realizes ahighbrightness
141 orthogonal to each other may be provided toenhance tc secure the visibility even in bright circumstances and
a supporting force that acts to resist to the warp in all 30 the size of the display panel 120 has been getting larger,
directions. such that the display panel 120 may generate relatively
[0035] In this embodiment, the first grooves 131 may much heat, compared with a conventional display device.
be longitudinally formed in a horizontal direction and the In case the display panel 120 is overheated, an image
second grooves 141 may be longitudinally formed in a quality of the display panel 120 could be affected and it
vertical direction. However, theembodimentisnotlimited 3% is necessary to radiate the heat exhausted from the dis-
thereto and the first grooves 131 may be longitudinally play panel 120.
formed in a vertical direction and the second grooves 141 [0043] In case of using the structure configured to
ma be longitudinally formed in a horizontal direction. make an outside and an inside in communication with
[0036] A deck plate formed of one metallic plate that each other to exhaust the heat generated in the digital
is folded or bent may be used as each of the first support 40 signage, external foreign substances, sands and humid-
panel 130 and the second support panel 140. A corru- ity might come into the digital signage and detericrate
gation-shaped deck plate in which grooves having asem- the durability of the digital signage 100. To overcome
icircular cross section are serially formed as shown in such a disadvantage of deteriorated durability, a complex
FIG. 2 may be used. Alternatively, a deck plate in which passage having a filter to prevent the penetration of for-
grooves having a trapezoidal cross section are serially 45  eign substances could be used. in this instance, the size
formed as shown in FIG. 3 (a) or a deck plate in which of the digital signage 100 ends up with increasing and
grooves having a zigzag-shaped cross section are seri- an installation space s limited only to deteriorate a design
ally formed as shown in FIG. 3 (b). quality.
[0037] Asshown inembodiments of FIGS. 2, 3 (a) and [0044] The embodiments ofthe presentinvention uses
3 (b}, grooves formed in one surface and grooves formed 5C  the support panels 130 and 140 of the display panel 120
in the other surface may be in symmetry. Alternatively, as a heat radiation structure, {o overcome the disadvan-
as shown in FIG. 3 (c), grooves formed in one surface tage of foreign substances penetration caused by the
may have a larger area than grooves formed in the other communication with the cutside and the disadvantage of
surface. In case the grooves formed in one surface are the increased size.
larger, only the groaoves formed in one surface may be 5 [0045] The grooves 131 and 141 formed in the support
used as passages. In case the grooves formed in one panels 130 and 140, respectively, may provide passages
surface and the other surface are symmetrical to each of air for emitting the heat. The flow of the air along the
other, the grooves formed in both surfaces may be used first grooves 131 of the first support panel 130 is distin-
4
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guished from the air flow along the second grooves 141
of the second support panel 140, such that the passages
in communication with the cutside may be distinguished
from the passages in communication with the inside of
the digital signage to prevent foreign substances from
being mixed with the air flowing in the case 110.

[0046] Theairflowinginthe case 110 may notbe mixed
with the air drawn from the outside. Accordingly, a filter
170, such as that shown in FIG. 8, may be omitted and

3]

may be further provided to induce the air flow along the
longitudinal direction of the second grooves 141. As men-
tioned above, the second grooves are in communication
with the outside of the case 110 via an opening formed
in the case 110 and they show flow along one direction.
[0053] Airis drawn via afirst hole 111 connected to an
end of the second groove 141 and the air is exhausted
via a second hole 112 connected to the other end of the
second groove 141, such thatthe heat may be exhausted

the passages using the grooves 13 and 141 formed in 70 constantly. As shown in FIG. 5, the air inside the inner
the support panels 130 and 140 may be simplified. space 113 of the case is circulated around the second
[0047] Referringto FIGS. 4107, the air passages men- support panel 140, such that external air passing the sec-
tioned above will be described in detail as follows. ond grooves 141 of the second support panel 140 and
[0048] Thefirstgrooves 131 formed in the first support the airinside the inner space 113 of the case may exhaust
panel 130 are open toward an inner space 113 of the 75 theheatinthe innerspace 113 through heat-exchanging.
case 110 and they induce the air flow in the inner space [0054] FIG. 7 is a sectional diagram of E-E’ shown in
113 of the case. The second grooves 141 formed in the FIG. 1 that illustrates that external air is flowing via the
second support panel 140 are in communication with the second grooves 141. The second grooves 141 are sep-
outside via an opening formed in the case 110 to draw arated from the inner space 113 of the case and the first
or exhaust external air therein or there from. Accordingly, 20 grooves 131. Accordingly, the air passing the second
such the first and second grooves 131 and 141 may be grooves 141 may not affect the components arranged in
configured to exhaust the heat generated in the driving the case 110 even if it contains foreign substances. Only
circuit board 150 and the display panel 120 arranged in if they are washed, the second grooves 141 can be used
the case 110 outside. constantly without the filter 170.
[0049] FIG. 4 is a sectional diagram of A-A’ shown in 25 [0055] FIG. 8 is a sectional diagram longitudinally i-
FIG. 1 to show flow of air along the first grooves 131 of lustrating a digital signage according to ancther embod-
the first support panel 130. The air is flowing along a iment of the present invention. In this embodiment, the
longitudinal direction of the first grooves 131 (a horizontal flow of air passing first grooves 131 is the same as inthe
direction in the drawing) and a cooling fan 160 may be embodiment mentioned above. However, a predeter-
further provided to induce the air flow along the longitu- 3¢ mined amount of the external air passing the second
dinal direction of the first grooves 131. The first grooves grooves 141 may pass an air curtain 115 provided in a
131 are open toward the inner space 113 of the case and front surface of the display panel 120 in this embodiment.
shut off from the outside, such that the air may be con- [0056] Theaircurtain 115is configured to emit the heat
tinuously circulated in the inner space of the case along generated from a front surface of the display panel 120.
the first grooves 131, without being mixed with the exter- 35 In this embodiment, a front glass 116 is additionally pro-
nal air. vided in a front surface of the display panel 120, spaced
[0050] FIG. 5 is a sectional diagram of B-B’ shown in apart a predetermined distance from the display panel
FIG. 1. The air having passed the first grooves 131 is 120, to form the air curtain 115 between the display panel
flowing to a rear surface of the second support panel 140 120 and thefront glass 115. The air passing the air curtain
and circulated, with the heat of the driving circuit board 40 115 may absorb the heat of the display panel 120.
150. In other words, the air having passed the first [0057] As shown in FIG. 8, a predetermined amount
grooves 131 of the first support panel 130 is configured of the external air drawn in the second grooves 141 is
to uniformly disperse the heat inside the space 113 of moved to the air curtain 115, such that the heat may be
the case, while being circulated in the inner space 113. absorbed even from the front surface of the display panel
[0051] AsshowninFIG. 5, a separationplate 135 may 45 120 to improve the heat radiation function. To suck the
be further provided between the first support panel 130 air drawn to the second grooves 141 to the air curtain
and the second support panel 140 to separate the air partially, the vertical size of the separation plate between
flow along the first grooves 131 from the air flow along the first grooves and the second grooves may be smaller
the second grooves 141. A back plate 145 may be further than that of the separation plate according to the embod-
provided between the second support panel 140 andthe 50 iment mentioned above.
driving circuit board 150 to separate the air flow along [0058] Inthe embodiment shown in FIG. 8, the air cur-
the second grooves 141 from the air flow in the inner tain 115 is further provided to improve the heat radiation
space 113 of the case. function in case only the heat radiation structure men-
[0052] FIG. 6 is a sectional diagram of C-C’ shown in tioned in the embodiment above is insufficient to exhaust
FIG. 1 and shows flow of air along the second grooves $5 the heat of the digital signage 100, because the heat
141 of the second suppart panel 140. The air is flowing generated in the display panel 120 is too much.
along a longitudinal direction of the second grooves 141 [0059] Inthisinstance, external airis moving along the
(a vertical direction in the drawing) and a cooling fan 160 front surface of the display panel 120. If foreign substanc-
5
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es ar humidity is contained in the air moving along the
front surface of the display panel 120, there might be a
problem of hiding the screen of the display panel 120.
[0060] For a clean screen, the air need to be filtered
by a filter 170 to filter foreign substances, before passing
the air curtain 115. As shown in FIG. 8, the filter 170 may
be further pravided in an inlet where the air is drawn into
the air curtain 115.

3]

flow in both directions.

[0066] As shown in FIG. 12, the air flowing along first
grooves 131 formed in the pair of the first display support
panels provided in rear surfaces of the pair of the display
panels 120 may be collected in an edge portion to pass
the driving circuit board 150. The air having passed the
driving circuit board 150 is divided again to both of the
first grooves 131. Even in this embodiment, a cooling fan

[0061] FIG.FIGS.9and 10 are sectional diagrams lon- 160 may be provided to make the air flow along the driving
gitudinally illustrating a digital signage accordingtoafur- 70 circuit board 150 and the first grooves 131 in the inner
ther embodiment of the present invention. In this embod- space 113 of the case performed smoothly.
iment, a first support panel 130 has first grooves 131 [0067] As shown in FIG. 13, the flow of external air
formed in a vertical direction and a second support panel passing the second grooves 141 is divided in four ways.
140 has second grooves 141 formed in a horizontal di- In the embodiment shown in FIG. 8, one display panel
rection. The second support panel 140 is arranged ina 76 120 is provided and the air flow is divided in two ways
horizontal direction and the case 110 is open in a right toward the air curtain 115 positioned in the front surface
and left direction. The first support panel 130 is arranged of the display panel 120 and the second grooves 141,
in a vertical direction and the air passing the driving circuit However, in this embodiment, two display panels 120 are
board is flowing in an up and down direction. provided and the air flow is divided in four ways. At this
[0062] FIG. 11 is a longitudinal sectional diagram illus- 20 time, the second display panel 120 not having the driving
trating a digital sighage according to a still further em- circuit board 150 may be omitted to make the thickness
bodiment that further includes an air curtain 115 provided much thinner.
in a front surface thereof. In this embodiment, the air cur- [0068] In case the air curtain 115 is provided, a filter
tain 115 is connected to the first grooves 131 and the air 170 may be further provided in an inlet of the air curtain
circulating in the case 110 passes the air curtain 115. 25 115 to prevent foreign substances from being drawn into
The inner space of the case 110 is shut off and air is the air curtain 115. When digital signage 100 is installed
stopped from coming into the inner space of the case in an area having a low atmospheric temperature to ra-
110, such that dust or foreign substances may not be diate the heat of the digital signage 110 easily, the air
drawn into the inner space. Accordingly, the heat emitted curtain 115 may be omitted and the flow of the external
from the display panel 120 can be diffused while the air 30  air may be divided in two ways to make the air pass only
is passing the air curtain 115, even without the filter pro- the second grooves 141, likeinthe embodimentof FIG. 4.
vided in the embodiment shown in FIG. 8. [0069] According to at least one of the embodiments
[0063] In this embcdiment, the air absorbing the heat described above, the support structure of the display pan-
while circulating in the inner space of the case having el 120 may be used in exhausting the heat generated in
the driving circuit board 150 mounted thereinand the air 35  the display panel and the circuit board effectively.
absorbing the heat while passing the air curtain 115 may [0070] Furthermore, no auxiliary passage is formed for
pass the first grooves 131 and transfer the heat to the heat radiation or no filter member is provided such that
second grooves 141 to diffuse the heat. the size of the digital signage 100 cannot be increased
[0064] FIG. 12 is a sectional diagram horizontally illus- least. Accordingly, a slim-designed digital signage can
trating a digital signage according to the embodimentof 40 be realized and the number of the members can be re-
the present invention and FIG. 13 is a sectional diagram duced such that the manufacture cost and the number
longitudinally illustrating a digital signage according to a of manufacture processes can be reduced.
still further embodiment of the present invention. In this [0071] When a particular feature, structure, or charac-
embodiment, display panels 120 are provided in front teristic is described in connection with any embodiment,
and rear surfaces of the case, respectively. Thetwopan- 45 it is submitted that it is within the purview of one skilled
els 120 are provided and one driving circuit board 150 is inthe art to affect such feature, structure, or characteristic
used in the drawings. However, the circuit elements 151 in connection with other ones of the embodiments. Al-
that are approximately twice as many as the circuit ele- though embodiments have been described with refer-
ments 151 mentioned in the embodiment and the heat ence to a number of illustrative embodiments thereof, it
generatedinthe inner space 113 ofthe caseisincreased <90 should be understood that numerous other modifications
much more. and embodiments can be devised by those skilled in the
[0065] In this instance, it is preferable that the air cur- art that will fall within the spirit and scope of the principles
tain 115 is further provided in the front surface of the of this disclosure. More particularly, various variations
display panel to enhance the heatradiation effect, similar and modifications are possible in the component parts
to the embadiment shown in FIG. 8. The embodiment 55 and/orarrangements ofthe subject combination arrange-
shown in FIGS. 12 and 13 is basically similar to the em- mentwithin the scope of the disclosure, the drawings and
bodiment shown in FIG. 8, except that the display panels the appended claims. In addition to variations and mod-
120 are provided in both surfaces of the case to form air ifications in the component parts and/or arrangements,
6
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alternative uses will also be apparent to those skilled in

tween the glass and the front surface of the display

the art. panel (120),
wherein a first end of the space (115) is connected
to the first ends of the second grooves (141) and a
Claims 5 second end of the space (115) is connected to the

1.

A digital signage comprising:

second ends of the second groove.

6. Thedigital signage according to claim 5, further com-
a display panel (120) having a front surface and prising a filter provided at the first end of the space
a rear surface; 10 (115), the first end being an inlet where external air
a first support panel (130) coupled to the rear is drawn into the space (115).
surface of the display panel (120), the first sup-
port panel (130) including a plurality of first 7. Thedigital sighage according to claim 2, wherein the
grooves (131) formed in a first direction; and first grooves (131) are formed in a vertical direction
a second support panel (140) coupled to arear 75 and the second grooves (141) are formed in a hori-
surface of the first support panel (130), the sec- zontal direction.
ond support panel (140} including a plurality of
second grooves (14 1) formed in a second direc- 8. The digital signage according to claim 7, wherein the
tion, the second direction being orthogonal to case {(110) further comprises a glass (118) spaced
the first direction. 20 apart a predetermined distance from the front sur-
face of the display panel (120) to provide a space
2. Thedigital signage accordingto claim 1, further com- (115) to allow an air curtain to be formed between
prising a case (110), the case (110) having the dis- the glass and the front surface of the display such
play panel (120) arranged in one surface thereof and that air flows in the first direction.
an inner space (113) where the first support panel 25
{130) and the second support panel (140) are locat- 9. The digital signage according to cne of claims 1 to
ed. 8, wherein each of the first support panel (130) and
wherein the case (110) includes a first hole formed the second support panel (140) is formed of a folded,
in a first end of the case (110) and a second hole metallic plate to provide the first grooves (131) and
formed in a second end of the case (110), wherein 30 the second grooves (141), respectively.
both ends of the first grooves (131) are open toward
the inner space (113) of the case (110) to induce air 10. The digital signage according to one of claims 1 to
flow in the inner space (113) of the case (110), and 9, wherein each of the first grooves (131) and second
wherein first ends of the second grooves {(141) are grooves (141) has a cross section having at least
in communication with the outside via the first hole 35 one of triangular, trapezoidal, rectangular and sem-
and second ends of the secand grooves (141) are icircular shapes.
in communication with the outside via the second
hole to allow external air to flow therethrough. 11. The digital signage according to one of claims 1 to
10, wherein at least some of the first grooves (131)
3. Thedigital signage accordingto claim 2, furthercom- 40 or some of the second grooves (141) are formed
prising a cooling fan (160) provided in the case {110}, larger than others of the respective first grooves
the fan (160) being configured to induce air to flow (131) or second grooves (141).
inside the case (110) along the first grooves (131)
configured to induce external air to flow along the 12. The digital signage according to one of claims 1 to
second grooves (141). 45 11, wherein at least one of the first grooves (131) and
the second grooves (141) are symmetrical.
4. Thedigital signage according to claim 2, wherein the
first grooves {131) are formed in a horizontal direc- 13. The digital signage according to one of claims 1 to
tion and the second grooves (141) are formed in a 12, further comprising a separation plate disposed
vertical direction. 50 between the first support panel (130) and the second
support panel (140).
5. Thedigital sighage according to claim 4, wherein the
case (110) further comprises a glass (116) spaced 14. The digital signage according to one of claims 1 to
apart a predetermined distance from the front sur- 13, further comprising a driving circuit board (150)
face of the display panel (120) to provide a space &5 provided at arear surface of the second support pan-
(115) to allow an air curtain to be formed between el (140) to control driving of the display panel (120);
the glass and the front surface of the display panel and
(120) such that air flows in the second direction be- a back plate formed between the rear surface of the
7
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second support panel {140} and the driving circuit
board (150).

15. The digital signage according to one of claims 1 to
14, wherein a piurality of first or second support pan-
els (140) are provided.

3]
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Publication number: JP8194437 (A)
Publication date: 1996-07-30

Inventor(s): KOIDE HAJIME

Applicant(s): MATSUSHITA ELECTRIC WORKS LTD

Classification:

- international: GO9F9/00; GO9F9/30; GO9F9/00; GO9F9/30; (IPC1-7): GO9F9/00; GO9F9/00
- European:

Application number: JP19950004432 19950113
Priority number(s): JP19950004432 19950113

Abstract of JP 8194437 (A)

PURPOSE: To provide a display device in which a warm-
up time can be shortened. CONSTITUTION: A display
device is provided with a display portion 2 formed by
containing and arranging a plurality of fluorescent tube
type luminous elements in matrix-like in a display device
box body 1. A transparent plate 3 is arranged in front of
the display portion 2 so as to cover the front of the display
portion 2. Air is introduced from the outside of the display
device box body 1 and is exhausted from the front face of
the display portion 2 passing through the display portion 2
so that the whole display device is cooled down. A
circulation fan 4 is provided so that the warm air between
the display portion 2 front face and the transparent plate 3
is introduced to the backside of the display portion 2.
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Abstract of JPHT1288084 (A}

PROBLEM TO BE SOLVED: To unnecessitate a radiation fin, to aflgin a cost-down and
weight reduction, further, to improve the reliability by decreasing the number of parts
and to reduce the thicknsss size of a sel by forcadly cooling a plasma display by
providing a space beatween & panel part and the main body of display part. SCLUTION:
A circuit P beard 4 for driving & main body 1 of display part of the plasma display is
attached {0 a pansl 8. A gap is provided belween the main body 1 of display part and
the panel 8 and the main body is cooled by generating a convection by forcedly pulling
the layer of air between them through afan 3. The panel 8 is squipped with a discharge
port 7 for forcadiy pulling air through the fan 3 and a sucking port 8 is provided for
gfficiently sucking external cold air from the downside. Thus, the convaction from down
to up for cocling the main body 1 of display part s generated and heat can be wasted.
in this case, when the gap batween the main body 1 of display part and the pansl 8 is
narrowead, sufficient fluid velocity can be provided and the set can be mads thin,
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Fulltext

(A) HEAT RADIATING METHOD OF PLASMA DISPLAY

List of publications
PN : PO [apN {apD or

o JPM20084 | 19991029 ' A-

on (A) FSAIFAATADIRRS %

28

PROBLEM TO BE SOLVED: To unnecessitate a radiation fin, to attain a
cost-down and weight reduction, further, to improve the reliability by
decreasing the number of parts and to reduce the thickness size of a set by
forcedly cooling a plasma display by providing a space between a panel
part and the main bodly of display part

SOLUTION: A circuit P board 4 for driving @ main body 1 of display part of
the plasma display is atached to a paned B, A gap is provided between the
main body 1 of dispiay part and the paned 8 and the main body is cooled by
generating a convection by forcedly pulling the layer of air between them
through a fan 3. The panel.8 is equipped with @ discharge port 7 for
forcedly puling air through the fan 3 and a.sucking port 8 is provided for
efficiently sucking external cold air from the downside. Thus, the convection
from down to up for cooling the main body 1 of display part is generated
and heat can be wasted. In this case, when the gap between the main body
1 of display part and the panel 8 is narrowed, sufficient fuid velocity can be
provided and the set can be made thin.

COPYRIGHT. (C)1999,JPO.

OAB
[BE) BAIFAAILAOBBRIELIZELE -

VW BTBREOARBHAZRMEE S0, RRBE
HOBEMERL. BEARNADEVNSREN B .
RERXCAORBRROT-DITRRBREOEE ISR
T EREL TS, I RRRBREEFDIL
[Fa4:229:00)

[RRFER) XN ERTBAREKEDMIZERAISL

T HOYRTHRLLY . RUNMAXOETRETCHT
WIHBLSITREL. BISRTHREOBRBICERE
ERYMHTE—F AR PTELBLLSITBEEY

— LTI LTHIDBERDH-RMAICL TS,

IN - (A) IRE SHOICHI
TERADA NOBUO
HISAKADO TAKAO
KIMURA NAQAKI

-~ PA PANASONIC

PAH (A) MATSUSHITA ELECTRIC IND CO LTD
PAO (A) MATSUSHITA ELECTRIC IND CO LTD
» JP9911488 19580410 [1998)P-0099114)
PR JP9911498 19880410 [1938JP-0099114)
iIc GOSF-009/00 HO1J-017/28

ICAA

HO1J-017/28 [2006-01 A F I RM JP),
GOF-009/00 [2006-01 A LI RMJP)

KCA HO1J-017/02 [2006 C F | R M JP];
GOSF-009/00 [2006 C L | R M JF]

] GOOFO/00 304B; HO1J 11/34; HO1J 1736,
HO1J11/44; HO17/28;

FTM 5C040 FAOH; 5C040 FAOZ; SCO40 GAOZ;

5C040 GAD3; 5C040 GF 14; SC040 GH10;
5C040 MA11; 5C040 MA13; 5C040 MA2G;
5G435 AA09; 56435 AA12: 5GA435 BBOS;
5G435 EE12; 5435 GG44;

CLMS
1. In tha plasma day spray, the indicatory department
The substance the plasma day spray is controlled in order to release heat
The panel section and the aforementioned i camrydepamrentnseﬂin
order o install the circuit baseplate
With providing the space between, |lfeauresmneoolsnandammy
Heat dissipation method of [ru} piasma day spray.
2. The circuit basis which controls the plasma day spray
nsmksmtnthepanelsechmmorda‘tomsmﬂn'nboa'dmepmatehde
under
1t provides on side, spits out above providing the private hole, in the fan
fru} forced air cooling [purazu] of the claim 1 statement which features that
it does
Heat dissipation method of {madeisupurei].
3. Indicatory department itself of plasma day spray releasing
Toapp'ymepuﬂy“hosemordertoheanhmmlconduthylsgoodon
back, tat
By sticking the board of the metal on the indicatory department itself warm
mu]mmfmesmmgmsamrelymmesmm

y method of
4. Indcafu’ydeparvnamtseﬂdplasmadaywreieasng
The circuit baseplate which controls the plasma day spray in order to heat
In the structure which is installed, the indicatory department itself and the
circuit baseplate taking
The-[ri}-it cannot enter and-leave- with-around -the-air with-the unit which-is.
attached

The way close airtight, the convection point to the air mandatorily with the
fan
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it made the outiet because of the [ru] and the structre which possesses
only the sucking mouth, it is dense

With heat dissipation method of the plasma day spray which is featured.

5. Indicatory department itself of plasma day spray releasing

The circuit baseplate which controls the plasma day spray in order to heat
In the structure which is installed, the indicatory department itself and the
circuit taking

The [ri] it cannct enter andd leave with around the air with the unit which is
attached

The way it closes airtight, installs the indicatory department itself and the

circuit baseplate uni-

Only bottom to open with [tsuto], on the side above in the fan

Instaling the outiet where it depends, it makes the stucture where the

convection flows to on from under

It is heat dissipation methad of the plasma day spray which features thing.

6. Indicatory department itself of plasma day spray releasing

The circuit baseplate which controls the plasma day spray in order to heat

in the structure which is installed, the indicatory department itself arxt the

circuit basepilate taking

Way the [ri] the opening of the unit which is attached can ba divided into
al,

plurat,

Providing the wall, the structure which imits the flow of the air and can make
flux fast

The plasma day spray which features that it does heat dissipation

Law.

OoCLM
1. T2XRTARTAIZE LT, BRAD

ERERNT SBDISTSXIFIANEHETD
EIFRBAREMY {11435 1-500 /2 LI LN R R R EBEE
LORITRMERT TAMMINHT I LER/RET
BISXITARTILADRMBEE,

2. TIARFARTLAEHMET EIRS

REIRY 13700/ AR ABITBORAHFRORETF
WIZK . E@ICI0HLERORERT TO7Iss
JDRMEATILERMETIMRA1EROTSX
TFARTADBBSE,

3. IIXITARILADORTEHERETK
RISEHITBEB-REREORLVATEERL. ED
LICRBOBEIEY DD EIL>TRTBIEDR
BN RIS — 1T ESITLES EERRET T
SXITARTLADEBS S,

4 TSXITARTLAORFBERERK

AT I=-DIZTSLITFAAN A2HWTIERBAR
ZMYFHTOMAEIZHE VT, RRBAFEEABBIRENR
Yt da=—shEDROR KA EBEBAY TR
&SITEEL. 77T L TABMICTAEH TS
JBHOBRLALBVRAHZODHEETIMBITLIT
EERPETITSIXITAANADBRRFE.

5. FSXITARILADRRBERER

B I-DIRTISXITFARAAEHNTIEBRR
EMYHHIMBIZHENT. REBRKECERIEEN
Yi#da=vkioMOR RN EABLLAY TELL
FSIZEML. REBEGEEBRIEEDYGTEI=
YhEDMETROAMBL. LAORMEISXI7UIC
LB OERBLTHRMNTHS EAFIIMAEISL
1CEERRETHTIFAITARILADHBSE,

6. TS XITARTLADERBERER

BT 51 TSI T AT AL 2B B LI
ZEHMY T IMBICHVT, RTBRGEEBBIRENR
Yt da =k OMMEFRI-SRTESLSIH
IZBERITEAORNEBELARSRCTEOMA
ISLT=CEERMET ITSXITARILADBRE

DESC
[0001] <The technical field to which inventon belongs>As for this invention,

[purazumadeisupu]

In order to install the circuit baseplata on back of the indicatory department
itsetf of the ray

Being something regarding the heat dissipation method in the case where
the panel exists

Certain.

[0002] < Background of the Imvention>Indicatory department book of farmer

plasma day spray N
As a heat dissipation method of the body, those which are shown in Figure 6
being general, the [a]

{ru).

[0003) In Figure 6, as for 1 the indicatory department itself, as for 2 heat

dissipation

Itis the fin. On back of the indicatory department itself 1 heat dissipation fin

2 .

Itis installed. And, it is not shown in Figure 6

In order to drive the indicatory department itself on rear side of indicatory
itsetf 1,

The circuit P board is instafled. -

[0004] As for heat of indicatory department itself 1, with natural air cooling

releasing

It heated. Namely, the heat which occurs from indicatory department itself 1

In being transmitted to heat dissipation fin 2 and emiting heatin the air

Depending, itis cooled.

[0005] <Probiem to be soived by the invention,>tn order to keep increasing

bri

It is necessary to increase the electric power consumption of the indicatory
itsetf.

Indicatory department itself of the above-mentioned former plasma day

spray heat dissipation

With law, attendant upon the increase of electric power consumgtion

termperature rise of the indicatory department itself

e : y

g where , is mounted on back of the
indicatory department itself 1

PCT/US2013/065264 06.03.2014
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In order thermal fin 2, to enlarge, big spatial capacity necessity

To do, also weight of the whole set to become heavy, at the same time heat
dissipation fin 2

Cost was required. And, as for materiat of indicatory department itself
Because so it is, in case of the picture which radiates locally, it is the part of .

hat
'Dependng on the temperature difference of the part where {ke) temperature

rises, has not bt up
Because the crack occurs, heat dissipation fin 2 smal size, is lightened

densely

With itis difficuit

[0006] In the futwre benefit enlargement and to high brighiness
[purazumade] which is converted

At the time of chair playing, in rise of electic power consumption of the
indicatory department itself

In the tendency where terperature of the [ru] indicatory department itself
rises with former method coid

There is a possibifity .

[0007] <Measures to soive the probleme>in order to sohe the aforementianed

topic,

As for heat dissipation method of plasma day spray of this invention, [hua]

With the forced air cooling due to [n), past compared to cooling ability

improvement

The [se] it is with the thing, guaranteeing the opening in the indicatory

department itself and the panel,

Doing, it indicates by designating the air at that tme as the forced
on

convect

It designated that it tries to be able o cool the section itseff uniformly as
feature

Itis the thing.

[O(XJS] With the natural air cooling by the former heat dissipation fin, the

wnenelecmc power consumption of the section itself becomes large, form
of the heat dissipation fin
Because is large and becomes thickness of set had increased, but book

departure

According to discernment, losing the heat dissipation fin, it made forced air
cooliny '

With, ilgis possible to make the thickness of set thin. And, bureau

Vis-a-vis the Ierrperanta rise by the picture which lights up section the
indicatory
Asmemlﬁcpiatemthermalconmmylsg)odmbxkdme
body is stuck

It equalizes more efficienty than past with the spread action of the air
densely

With itis possible.

{0009} Because of this also the heat dissipation fin reduces with the fact that
In order to finish, as cost decreasa can be assured, the whole set

Light weight conversion and quaiity reiability of weight to improve, high
brightness and entargement

Itis possible to actuadize.

{0010] <Form of execution of invention>In claim 1 of this invention and claim
2

As for invention of staterment, in the indicatory department itself and the
panel providing the opening

The indicatory department itself can be cooled at that of the [te] time with
the forced convection

It features that the sea urchin it does. .
[0011] In claim 3 of this imention as for imention of statement ctaim 1

And in the indicatory department itseff and the panel same as claim 2 the

opening

Providing, it cools the indicatory department itself at that time with the
forced comvection

[r_u] occasion thermal conductivity anu cwncaem of heat transfer it is

Bysnchngmametﬂlicuatenntemmmu'mememmeemuemydhea!

dissipation

Asnpac:npant, mnghemwaterrpemabecamshghkxﬂ)y

It features that entirely temperature is equalized.

[0012) Claim 3 of this invention, claim 4 and claim 5

As for the contents which are stated, claim in the same way 1 and clam 2

the chart

Prwdngmeopenlng, in the section itself and the panel at that time forced
ite

w‘;’s‘w the indicatory department itseff is cooled with the fan the

occasion where the sky

To suck in order to promote the flow of the air and, mit the mouth the

indicatory department

Way flux of the opening part in the substance and the panel can be made

fast

It features that it does.

[0013] Below, [pura] in the form of execution of this invention

Conceming the heat dissipation method of the indicatory department itself of

[zumadeisupurei], the figure

Ywmwlannahngusedmeswfaca

[0014] (Form 1 of execution) as for Figure 1, one execution of this invention

The indicatory department itself of the plasma day spray in form and the pas

Thestrahsnusﬁgwemchmﬂ\elns?aﬂahmstamofmemam

the circuit P board

It does.

[0015) According to the 1st execution example of this invention,

{purazumade] ) .

Circuit P board 4 in order to drive the indicatory department itself 1 of chair

play

The structure which is installed in panet 8 is done. Circuit P board

IC in order to drive indicatory department itself 1 being mounted by 4

it.is. Way it.is. shown in Figure 1, the indicatory. department .itself 1.and

panel 8

Providing the opening between, forcing the layer of the air at this time with

fan 3

PCT/US2013/065264 06.03.2014
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Caxsmgmewnecumbypuingtothemkmesmuauhchcm
{tsu][ua] itis. Indicatory department itself with 1 andpanelasemngof

mmm,mm«dmmnmmmmasmuemmm
territory

B of the acquaintance, the opening =S to do, lengthmise of
indicatory department itself 1

When length =L it does, from $=1.2x10-2L. 2.3

tn order to become x10-2L, it selected. Paned 8 smell

The [te), providing emission mouth 7 in order to pull mandatorily with fan 3,
the (a]

fru). And, in order to suck the cold air outside efficiently from undermeath
Inlet port 6 is provided.

(0016} Concerning the form of inlet port 6, the indicatory department itsef 1
When with fuxx of the air of the opening part is dropped with panets 8, cold
Because efficiency becomes bad, l:Methm&sMﬂnnpemngareaoﬂ
emission mouth 7,

ftis.

[0017) With these, indicatory department itself 1 is cooted
Thecmvechonbabwaoccunnglromuﬂerme[me]mdmngheai
possibility

[ru]. Until recently, because it is the natural air coollng by heat dissipation

fin2,

Cooling efficiency to be bad, and indicatory department itseif 1
enlargement and high brightniess conversion

When it does, size of heat dissipation fin 2 to become large, especially

height

Because it becomes large, it to be possible to make the thickness of set thin,
in

The (tsu] itis.

[0018) But, according to this invention the indicatory department itself 1 and
the pas

Making the opening of flannel 8 narrow, rather, you obtain sufficient flux
Becauseilcmdoming, it to be possible to make the thickness of set thin,

ru).
[0019] (Form 2 of execution) as for Figure 2, one execution of hs invertion
The indicatory department itself of the plasma day spray in form and the pas
The cross section diagram of the flannet is shown.
[0020) According to the 2nd execution example of this invention,
[purazumade]
The putty whose thermal conductivity is good on back of the indicatory
department itseff 1 of the chair play
9 is applied and furthermore thin metallic plate 10 is installed on that, it is
densa
With, in indicatory department itseif 1 of the plasma day spray
Bang,ucuuremaoﬂhebcal!enpamensemchlsduemmeratﬁaﬁzm
of the specific part antj
Therdsmmdesagwa:essmppmgmdcamdepammiw1mrelyas
uniform temperature the fruit
Itis it does.
[0021) Furthermore, uhthemvovementdcodfuemdhemtmrsferm
indi
Iluspossnblebammd1mmavmsphereemuamy
[0022] (Form 3 of execution) as for Figure 3, one execution of this imention
The indicatory department itself of the plasma day spray in form and the pas
The cross section diagram when the piate is instaiied with the flannel
it does.
(0023] According to the 3rd execution example of this inmventon,

[purazumade] .
The indicatory department itself of chair play in the opening of 1 and panel
8

The top and bottorn in order to improve ‘the efficiency of the forced air
cooling by fan 3

Way can install plate 11, cannot enter and leave the air

Closing airtight by, from only inlet port 6 from outside the cold air entrance
It made the [ru) way.

[0024} Because of this, the air, whose is cool from outside the lower part?
And others adopting, by making the convection which flows to upward, the
chart

ft became possible to cool section itself 1 efficienty.

{0025) (Form 4 of execution) as for Figure 4, one execution of this invention
The indicatory department itself of the plasma day spray in form and the pas
In with the flannet only top the cross section diagram of a siate where it is
closed

it does.

[0026] According to the 4th execution example of this invention,
[purazumade]

Themdcaorydepamem-saﬂofcha:rptay in the opening of 1 and pane!

In order to improve the efficiency of the forced air cooling by fan 3 above
1t closes, furthermore it expels also the inlet port 6 which has been provided
undemeath panel 8

Stopping, it designates the cokd air from outside as the structure which
enters from only

Due to especially, the circuit P board in order to drive mdzcatrxy department
itseff 1
Re'easeshealfrom4decrmnglnelmuenceofmhotuas!mcn
possibilty

[ru).

[om?] Furthermore, indicatory department itself opening part of 1 and panel

Marmdesetnsmnaledasmmyaspossnblefrwnwmmeah
Because it can do {mu] thing, cooling whose efficiency is good becomes
possible.

(0028] (Form 5 of execution) as for Figure 5, one execution of this invention
The indicatory department itself of the plasma day spray in form and the pas
The strabismus figure of a state where the partiton plate is installed in with
the flannel

1t shows.

[0028} According to the 4th exacuton example of this inventon,
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[purazumade) i .

Indicatory department itself of chair play opening smell of 1 and paned 8
The case of the forced air cooling due to the [te] and fan 3, as in Figure 5
the divider

The plural rooms (in Figure S division) it séparates into 3 rooms with board
12

In instatling fan 3 in each room which it does, is separated the [tsu)

[te], indicatory department itself fiow of air of opening of 1 and panel 8
product

From under it changes into the pole on.

[0030) The fan 3 which it adiins by separating,

Without receiving influence mutually, the indicatory department itself 1 and
the panel
me:p:arenoﬁrresvmmmdisordevlscausedinmﬂwofeirlayermm
opening of 8

Because the [ru] cooling efficiency becames good.

{0031] < Advantages of invention >>Like above [purazumadeisupu] of this
invention

According to the heat ipation method of the indi y department itself
of the ray, you have used until recently,

it is to make the heat dissipation fin unnecessary, cost decrease can be
assured when also

Also it becomes possible to lighten. Furthermore number of articles
decreases

In order to do, quality reliability to improve, thickness size of set

Itis possible to reduce.

- ODES

[0001) [RADRY BN BIRRRIL. TFXITART
LA OB RBEEOBRE - EBBIREMYET 115=HD
RAFNLFETIRSICETOIRR S ZITBTILOT

Hd.
[0002] [fEFDEHBERDTSXITAATLADRTEE
HORRAZLELTIZ, RBISTRTLOA—RNTH

B.

[0003] BBEITHLVT, 1 IEBAEBEREK, 21X M

D42 THD, REEARE OBEIZITHRO 12 24¢
BY TSR TS, £LT. BBICIZIRENTLVELY

B BRI mﬂﬁﬂl-afﬁ*#i—ﬁlﬂ'ét&
DEBPERIBBEATING

[0004] JFEBAREK T DRI, E#:E)%I &> TR
BTV, TubhsE, BRBEEIOSRELIR

1%, BT 21 (z‘:bUQﬁ‘PI RERHT D&
EoTHHEND,

[0005] [ REIDRRL&S5ETHRBIVDE L LIF T
ISR, BRBEKOARBHILUNES L ISEHHD.
LERBERDIFARTFARTLADRREBEEDBBS
T ARBHOEMIHASTRABREDOBRELR
HELOLY. BRBEEIOBEBMI-RETh TLIR
B 20 ABLY S-HRELTMERELHE

L. 2oh 2k BRLRBGY . DOBRBO 20
ARMBID DTN, X RRBEEOHE ISR
THI1-&. BRNIRATIETDORE . TOMHZ
HREHLRL. SOLTLVVEWNVEREORERIZEY
BhrRETIOTRRI2ENE . BR{ETHS
EARELLY,

[0006) S iktEA KEL. BREL T DIFXYT
AZANAIZENVT. BFBEROARBHOLR IS
SBRTHBEROIEN LR TOMBICREDFEZTIIN
HEEZVATREE L H D,

{0007) [RBIZRRTS-HOFRINKPAERRT S0
2. XRADTSXITFARAIL A OB &L, 77
AL BAMBRIZLY RELYLNDENEE LS
#1-bO T BREAEL ARNISEL T, MMERR
LT. 2OMOERE/MMRBI=F I ELISL>TRT
BARGEY LR TADLIITL =S EERRELT:
LDTHB. )

{0008] BERDBRIALITLSERPHTIE. B
FBEEDOHRBANKENDL, BT DBR
HRFNGED Db OE AR DL T R
HAlzkhis. MR 2R TAMERIZLICE
1Z&Y. orOEAIEMCT IS ENTEE, . B
BRI SEMICKHBELAICRUTIEIRFAER
HOBERBIREBIEORVLEREERY H1HdEEHI
FRAOEREAIZIYERIYLBENIZY—{ETET
ENTED,

[0009]) =iz XYBMBMD 4 LHIRT BT EMT

EDI- AR T ERNSEEVIT. B RE
BREOBRELANEARMNELL. MEERUXEE
ERBTHIENTED,

[0010] [RFIDRIEDOH B IXZADHRA RUARAZIZ
RBEROSHIT. BRBAKE SRILICELTRMEZRIT
TEOMERFRRIC &> TRRBEFENDTEDE
SITLI-CEEHRETD

{0011 1= RAOARAIRBORR ARG
RURAE R R RIS AR ILIZEL TR
T T OMEREA L > TRRBEAEENDT
BRI TBAKOBEIRHEBIERUREREOML
SREFBYRTEIEIL>THRIZHBOBTEM L

S SEELIIRBHIISEEHNTLSBAERLT
SEMITREEN— LTI EERMETE,

[0012] ZxREADWRES. HRIE4 RUFRIAS
ICREShEARR. PR RUBARALERICR
FEBAEEARNUITE L TRIMER T OMERFN
FTES>TRRBEREI 7> THITIM=E
[ADFNERETS-HI=. RUMAZOERBLRTE
FEEARETIMPMBRORRERTED LS

AL CLERRETD.

[0013] EAFI=. RREADOREOHIBIZE DTS
ZXIFTARTADBRTBEKDBRRABRISOVT.E
BAERVTRATS.

PCT/US2013/065264 06.03.2014

http://www2.orbit.com/11EO595DF2E9F 4A3FEAC732F53A39F6D.cache.

2/17/2014 5:32 PN

SEC et al. v. MRI
SEC Exhibit 1022.3487
IPR2023-00221



6 of 6

{0014) (RIEDBE 1) R 1 iz, KRAD—RIE
DOBBIZEHETSKITFARATLALOBTEBEE S
FNRUBHBPIROMY T RBERLI-ARBET
7.

(0015] ARBDK 1 RIGM= L IL, TFXTT "
AATLADORT S ERRT -0 DEBPIES
2 ARNBIZRY TSN - WEEL TLVD. BIPIR
AIRBRBEE I TR T I HDICHRESIT
L3 ENIZREh B LSICRTEBERE LAk LBE
ORIAMER T TCIOMOEADBET 73 THES
MIZBKIET L > THATRIL TN DTG LS
DTN BREBARE 1 &/ R ILBE DM IZBID I E
122U TR, RBOBROFRN A TS HELRAMIRIS
sERIHIZ. Mfl=s&L. BRBEEKI ORF RO
RE=LLTDIE, S=1. 2x10—2LH'52. 3
x10—2LeL S &IITRELI, /R BIZELY

T 273 THBBIFIKINITHH O T7ERTTH
3o R FRSSAHBOMIEHREIBRUAL-HIZ
RADBERHITHS, -

[0016] RRADBDBARIZ DL TIE. RREPAKT
LAMLBLOMIZRABRORKORBER LY LY
HHBHBLDO THBOTOMNOBRD2EEL
Tze

[0017]) Chbiz&kY. RRBEBI1ZHHT S
DOFRSLEADHRSRELRER ST EOEIMELN
5. BRIBRAI(L 2= X BBREATHo 1.
BMBHEC RBREBEAE AT RUBFELE
FEEBMT 4 20 A XMKRETY  FIZRED
xzo;ar:m:woma;m(#é:emﬁ_&rzm
27,

[0018) LAL. BBz L ISR REB AR &/¢
FABLOMMERLTLA A THRLRRERD
CENTEDNTEIOEAREDT I LTS

[0019) (RIEDOHB2) B213. ERB|O—RIE
OBBIZETETSXIFARATLA QR REAREE, S
FNOKERETRY,

[0020] XREOMW2RBHAIZENIZ, TSXTF
AATLAORTHEEK OBEIRESEH AL/ T

OEMHELEICEDLISBMURRIB10ERYAITE

EITEDIT, SIAITAATILADRREBEREKIZE
LTREBSORRICEIBDBILIE LR OREER
HLERBEKIZSUNIZN—LRRIZTIANER

=7,

[0021) Ei=. MEERBOE LI=LY . BRBAK
TOMEPBRCKMITHRT IO LN TEE.

[0022) (REDHMI) B3II3. FRFAD—RHE
DBBIBETETIXITARAILADRTEEEE /S
AN EDMIZTL—ERY 1T B E OMTRER

7.

[0023) ZRADFIREHITLhIL, FTSXTT
ARTLADBT B LR LBLDRMIZELT
2731 LRMEADDBEEELER S-DICLTF
IEA—F 11 ERBL . FKABAYTIHELESIS
EEATOCLITLY. BRAOSHEDHANSBRAA
D&3ILiz,

[0024) Zhiz&Y. S DEDNT-LERETH N
SBYANTESICRIADRFAICTI_&ISLH>T. B
BRI EZABRRAONIF IS Lot L o1,
[0Q25) (REEDA M4 ) D1 ERFAD— KK
DOBRIZEIITISXITAANADRTEBEEE L
FNEORIZENT LBOZ BV ERBOSEREFR

9.

[0026) XRADFAREHI=LNIL. TSXTF
ARTUADRRRBAELE) &/ 8RB DMMITHELT
TrUBEIAMDAODRER LT L DI LN
E2RBE W/ RSO T WIS TLV-RAD6 48
LLT ASLSOAREFENSDOHADRBIZTD
SEIZ k0T RREBAE 1 AWM T I hOEBPIR
zn«smaana RADOEBTERT S TRELT

(0027] 4, FREBAIE Y &/ R BLDREMEB R
DOFRANSEIOABOHAETESEH BRI
LTENTELOTHROBLVSHHEIRES LD,
{0028) (RIEDAAES) HSIE. XRPD—RIE
OBBIZEFBTISXIF LRI (DR TRk E L
FEOMIZHENTHYYELRBLI-RBOBRES

{0029) ARPOWARBHAIZENIL. TSXIF
AATLADBTEBEREK &/ 3T ABLOMMIZ LY
T. 2703128588 O BsnXSIzH0Y
151 2THBOBR (RS TIXSHRISTED IS8
L. S3MEh-B8HBIO7 3 2RBTHLISES
T BRBEK AR BLOBMOEADTNE
BYISTHLEIZER TS, -
[0030) FHEF B LIZ&->T. BRIETETF3
DESEHEICRH O LG RFBEHI &R
8EOMMOBRBOThIHhEECII LR
SOTHADEMRCED,

[0031) (RADLHRILU L D LSI=ERBOISXTT RS

LAORTEEEORMTECLNIL. ERFALTL
T RRBAD L EFREIL, AR YL ERNDEED
IS.BRETHILLAMELLD. HITBRE AR HRD
3550, BRBEARHALL, tIFOBRHYXE
BNTEoEMTED,

PCT/US2013/065264 06.03.2014

hﬁp://wwa,orbit.com/] 1E0595DF2E9F4A3FEACT732F53A39F6D.cache.

2/17/2014 5:32 PN

SEC et al. v. MRI
SEC Exhibit 1022.3488
IPR2023-00221



PCT/US2013/065264 06.03.2014

(2) HETP11-296094
UHmRORE] MO RTWS, ZLT. M6ITTRERT VRN
(HRFEL) 75XF4 Z7LA 2BWT . Fonid P, FoRERAk 1 W ERIC SR A th 2 BRI 272

Kihk AT RDIIT T2 T4 274 2HH33
EIFE AR 2 B D) 1113 % 700 AR & FEEsoREi Atk
EORMICERZFRITTRAIMICHNIT LI L 2L
B3 XIFA A7V A DREFE,

[BIRE2) 7IXTFA A7V A #5HIH$ 2 EBR
WEDM DT B 72DDINFIVBITFEN GABREHDNE T
ECER ). BRI LA ERITTI 7 ick
AEHIZENTH L ERBE TARERA L RN S X
TFA AT LA OREFE,

[B8RE3] TIXTTFA X7V A4 DFRTERIMZ K
BT B HICRENCBYZBE D RVIST 2L, £
HZEBEOWZIIN D175 Z LIk » T FRRIEEEDE
BN —IZ s LS ICLZ L 2B ET 5T
G XIFA ATV A DEEFE,

[Z5RHA) T IXRFA ATV A DEFEREE K
MY B2DOICT T XITFA X7V A4 2HIT 5 @RISR
DT 2 5EICBWT . FOREBA kL MIFEEAR % X
D222y b L DRIDZESFEREE MAD TELW
IIHIZERAL . 77 ic k- THENICESREZNm IS
B3P BVCRARODARE T BEICLAS
LERBETRITITIXITA ATV A DBEHE.
(FRIES5 )
I BIDIZT T XTTA X7V A 239 5 [EEEIER
EDMOAHT A HEEICEWT . ForiiA ik & ERREER 2 I
DAy P EDOBDESRSEEE BADTE LW
XS iEAL . ForBAth: MHERF DO
v b D% TRIOARKL . FRIOEIEICIEZ 7 i
SAHHEOZRE L THRES T 6 NG AHEICL
L EEBETATTIXCTARTL 4 DB,
[BRE6)  7FXRFA X7V A DITREARZ K

T IXXTA RT VA DFREAEER

DERPRVRES TN,

(0004]) ForEiatkl1 DML, BREBICL>TR
LTV, $hbb . FFEEE 1 P oRELLR
3. B 1 Y 2UEb D ESHRICRERRT LIS
LoTwHIz NS, ‘

[0005] :
[REDWRLE S & 3 2508) gL HF T\
I2i3. RRBFEDHEREN L HMSLILBNDS,
FERERDT T X2 T A A7V A DFREAD RIS
ETIE. HBEHORINCHE > TR DB LR
HELL LD oAkl DRmICRESINTVIR
B 4228, KEULT 7R S L ERIERE LHE
L. &y hRkDERBLELSLD . OB T 422D
ARRHPPHTW, X, ToRBEGEOHEIZY T2

CTHBID | ERRICRAT 2EEOSE. £DENE

RREAERL . sATLTWWSEF L OBEZICED

- FINGRETEDTHRAT 1 22/ BREKTEZ

ENEELW, .
[0006) 52k~ KBk, SHELXT S 7IXTT
A 2TV A EBWT, FoRBADERENDERICE
BIREAERDBES RS A EHEICHERDFETIIN
HTEL WIS H 5.

[0007]) )
[BEERRTBDDFTE) WiztsEL BRI 57250
2. ARHADT I X2 FA X T LA DEEF &I, 77 -
ATk BBHIERICE D . R DLAHEEN R ES
VL DT TREEAREE SAVICBWT . BREIZ R
LT. #0BnERZBENTIUC T2 LIk > THRR

AR —ICRHITE R dICLA R RE L

BTLLHICT T XITA X7V A4 2T 3 EREHR

EMY T 2REICBWT . Foniidtk & EERER % I
D122y b EDREEBRICHFITE 3 X5 ICHE
IZBZZTTERDOGNERELTHE HS TELHE
LRI E2FRETEI7IXRTFA AT LA DRES

LOTHS.

[0008) ERDBIAT 1 AN X BBRERTIE. £
RS EDHBENPRELS D L. B#T 1 X OBR
PREWE 70Dy FOBERDBEIIL TWh . R
Bz XU BT 1 EES LTHEBIZERICLACE
ZED. €y rOBAEZELTEILNTESL, X /K

&. ERECAUT S S TN & 538 ERHCH L Tidsoniid
(RADFH LB ] HDEHICHAEBEDRVWEBRZBNFIT 2L L LI
(0001} ZEXKOLBERIC L DHERE D LRIFERICH—LTEZ

(READET BN ] FRINL, 7 F X274 X7
L A DFREBARDREICEIRRER 2 I ) 4172 728D
NANDFET BHSITBIT 5 BEFE BT LNT

EWTED,
[0009) ZRICL BT + VLB 52 LA T
&R, AR T EENBEELIC. £y M2

b5, EROBERLE SEEEEIEEL . SEERVAEIL
[0002) EEBITHIENTES,
(TEk DT ) BERD T T X2 T4 27 LA DFRTEA [0010]

OBEFEL LT, B6 ITRTLDS—RNTDH
Z.,° . .
[0003]) H6zBW\WT., 1idForEAtk. 213K
74 THB, RoREEAMK 1 DEMICITBEELT 1 > 258

(FREHOKEDTRE ] FRADFRE 1 KU FHRF 20
SCMOFEL . FoREAE L R BWTREIZERT
TZ D% BERGIC X > TFRRBHREEBHATE S &
LT L EZRET 5.

SEC et al. v. MRI
SEC Exhibit 1022.3489
IPR2023-00221



(0 011]FRANFHRE3ICTROFBINIFARIAL
RUGHFH 2 L RRICFORERE e & /ST BT RS
ZERT T EOREZ EPITUT & > THRRBARE L B HT
B B SRS O REIC AR R U SRR E D F
SEBEWEMIMHTHZ EICE > TEICHANE L 1 L
SEBLELICERENICEEIS<LLTHNEESLT
ShIICBETH—LTE I L 2HRE T 5.

(0 012)] FRHFANGHRIKI, FMKFARUHRES
(CECER S AEIE . BRI 1 RUSHRE 2 L ARICR

SRERAE & NAIVIZ B WT BRI 2 3RITC 2 B2 i |

Tz X > TRFEEEE 7 7 L L >THHITT BB ICZE
KOTINE BT B7010 . BVAAO 2 RE LIRS
Al & NI BT BRI OREE RS TEB LS
Tl DA E T - 32

[0 013) LT, ABPFNEHIBEIZEITE TS
AT T A RT VA DFRFREARDBEFEICO>WT . K
CEEAWCHHT S,

[0014]) (EiEHFRE1) M1i3. FFFH—EH
DEWICEBIT B 7T XRTA A7V 4 DISREAK L%
. ANV BRUEIE PIROE DT RE LR LSRRI E R
3.

[0 015] FFHDE 1 KIEFIc I UZ. I X=F
4 27V A DFSTERA 1 2 BET 27000 PIR4
BRIV 8IZIR N T b i§iE% LT3, EBPIR
4TI FoRE AR 1 BB 37000 I CHRESINT
WE, BLISRENS & S (CFnlfaik 1 LA 88
DRENZERIZRIT T I ORNERDER 7 7 > 3 THHl
BT ZEICE»THREEZ LTHMNTBEL X
ST W5, FoREEAE 1 LNV 8 L DRENCEIDHRE
IZDWTix. WEOZERDOTINS T E 5 /5TELERERIC
FEAFeID . BARI= S & L. FoRédstk 1 O D
ES=L¥r33L.S=1. 2x10—2L»52. 3
X1 0—2LkZ3L5n8ELE, NAL8ITEN
T. 77 3THENCEIK HIcHHO7 2RI TH
3. X, TR»LABOGSKEYDER < BV AL
PHALI 6 2BTTHS,
[0016)BAO6DBIRICOVWTIE. Fondfaihl
L2838 L DRICREIES NEROTEHE L T LW
HIENEAEL 4 20 THEO 7 DBEOEED 248 L
7z, N
[0017] Zhbicd . Forebhtk]l 2HHIT 37
DD T 6 EN\DHFHRAE LBEES Z L HHEL %
C B, BERIIMERT 4 210 L BBRERTH »7eled,
WHIBEHFELS | XForifdtk 1 PARLRU SREEL
FTBERET 42 2004 XHFEREL LD BiTE XY
KEL L2y FOEAREL L2 LHTELD
272,

[0018] LarL. FREAICEIUERTSRAH 1 L3
A8 LOBREZM LTL 2> THALFEREES
ZEHNTEZDTE Y FOEAEFTHILHTE

PCT/US2013/065264 06.03.2014

HTF11-296094

5,

[0019) (EEDHE2) M2, FFHN—FE
DIRBIZBIT BT T XTFA X7 L4 DFREBAMR L N
FNOWHEEETRT . -
[0020]) =RADFE 2EEFNC LU, 7IX7TF
A 27V A DFTEAE 1 OEEICBYZHEL RVIST
OR2FEHLBEICFDOLICHWSER LI OZMNFITEZ
P2k T, 7IXTFA4 ATV 4 DFTHEEE L ICB
WORESR N DORKIT & 2 BN EE EROFREEZY
1k LRSRE Atk 1 2 @kiic—708EIC T 2R R
AN

[0021) F|ic. SURBROM Lick D | FoREAK
1 OBEFYRRARICHEIT B LN TE S,
[0022) (EHMDHBRES) X33, AFKIFAD—KIE
DFEBICBIT BT T XTF A4 A7 LA DIREA K E /R
iwtwﬁc7v—r%n0ﬁﬁt%%mﬁm@%%
3.
{00 23) &HPENFE 3IEMH LUE. 7FXTF
A A7V A DFSREA L LA 8 L DRRRICEWT |
773k 2RHIZG DT L M LY BIHIET
E7L—F112REBL. ZRPHANTELWES I
FHT LI EICE D TEAO 6L HDANPLERHSA
P30 o Xl DY AN )
[0024) ZHIZE D P SDHEWERETHE,
SN ARTEBICHENAATRICTEILICLE>T . K
Atk 1l TRIRBRSBHITEZ LHFHEL -7,
[0025]) (EENEE4) H4id. FRED—EH
DIBICET BT FXTTA AT LA DFTEA L /S
FIEDRBUZBWT LEDAEWEHKBOMER % R
7.

" [0026] X=FHNFE 4 EHHANC LU, 7IX2T
A A7V 4 DFRTEAE 1 L3RIV 8 L DREREIICHBWT
773 L BEHZEGOREREZ LS50 L
FEE BEIT/NASOTHCERITTWEEAOG LBE
LT, MBS DESRIETEID 5DA A B HEEIZT 5
T EIZX T . FoRiBA M 1 2ERET 57O DEIFE PR
AHSBERSNZHARDOYEF KT L LW TR
5.

[0027) . FoREBAstk 1 L/3AIL 8 & DFRERES
DTFED Sy SOIMADINGRE TE 3757 F < Hivid
DI EMNTEZDTHREORVGHINHEL XS,
[0028] (SEHENBRES ) KSid. AFEHD—FIE
DFBIZBIT B 7T X T A AL A DFEREBAER LN
AN EDBCBNTHY) DIRE HRE L7 RBORHRR:
~Y. ,

[0029) xRFANBAKMRACLIUL. 7*FTX2F
4 A7V A4 OFRTEAE L LSR8 L DRBEICE Y -
T. 273 BBRHFESOE. HS5HL 5 ittt
R 1 2THEROWE (K5 TIZ3JWRICHE) (S8t
L. SBEINRCRBREIC7 73 2R@EI R LicE»

SEC et al. v. MRI
SEC Exhibit 1022.3490
IPR2023-00221



PCT/US2013/065264 06.03.2014

(4) ¥EF11-296094
T, ForEAH 1 £V 8 L OMBINEROTN LR (E14 ) AFEAO—EIENTREIC 3317 5 RIS TV
BT 5 EICELTWS, — b ERE Lo REE R LIS
[0030) HMEIT DI LICE-T . BT ET7>3 [X5 ) AFREAD—REDHBICEBITETFXTT AR

DPBEHEITEITE I %L Forikikl &850 7L A DR S ) D IRERE L ARBER LS
8L OMENESENTUCEINEEL IS B

BOTRAPDENRL %S, (6 ) FFREHEICHET 1 ERELARERDTT
(0031) X2FA4 2714 OfEE ’
(FEADPR]) LLEDX SICERHD T 5 X2 T4 AT [FEn3Re) '

L 4 OFCREAEDORS Sz ST, BERERL T 1 FoREAtk

ST 4 EFBEICL, axA YIRS EED 2 BB

2. BBAT 2 L LTTHEE 0 2. BICHRMARLRY 3 79

508, MEEBEESmEL. vy hOERY AL X% 4 MERPIK

HNTBHRZENTES, : 5 IC
[ HAm oS E7csHEH) 6 BEACO
(K41 ) &FIRD—HIEDBBICBITE 7 I X2 T4 R 7 mHO

7L A DRGSR L RHER 8 A
(H2 ) =RFAD—FEHEOBBICBITE 77 X2 T4 R 9 N7

T A DEE s R L EER 10 &EBER
[H3 ] =FEHD—EHMDBRICEBITE 7 FXITA R 11 7L—F

T4 ENF)- OB E R L7 BT 12 #HgID#KR

[X1]) - (2] : [E31]
LarEe o PN SRR TR YT
4 ERPE r'\— i
5 IC _bL Y8]\ .
6 ®AO .
7 st 3 : \ 3
a nzn 7

SEC et al. v. MRI
SEC Exhibit 1022.3491
IPR2023-00221



PCT/US2013/065264 06.03.2014

(5) FHF11-296094

(E5) " _ (E06)

12 DR .o 1 ZRBEE
2 BRI 12

70y hR—JOEEE

(TFRE A B .
KRR AFIE10068H 1T B
ERBARHN

SEC et al. v. MRI
SEC Exhibit 1022.3492
IPR2023-00221



DOCUMENT-IDENTIFIER: JP 02062015 A

PAT-NO: JP402062015A
DOCUMENT-IDENTIFIER: JP 02062015 A
TITLE: TRANSFORMER

PUBN-DATE: March 1, 1990

INVENTOR-INFORMATION:

NAME COUNTRY
SONOBE, HIROSHI

ASSIGNEE-INFORMATION:

NAME COUNTRY
TOSHIBA CORP N/A

APPL-NO:  JP63212505
APPL-DATE: August 29, 1988

INT-CL (IPC): HO1F027/20

US-CL-CURRENT: 336/60
ABSTRACT:

PURPOSE: To prevent the cooling efficiency of a radiator
from being deteriorated by a method wherein a partition
used to partially separate a tank part from a radiator part is
installed to a protective wall and ventilation ports used to
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DOCUMENT-IDENTIFIER: JP 02062015 A

introduce cooling air independently of each other are
installed to the tank and the radiator part.

CONSTITUTION: A protective wall 7 is arranged, by
keeping a prescribed distance from a tank wall, at the
outside of a tank 3 where a content of a transformer has
been housed. A partition 8 used to partially separate the
tank part 3 from a radiator part 4 is installed at the
protective wall 7. Ventilation ports 9, 10 used to introduce
cooling air independently of each other are installed at the
tank part 3 and the radiator part 4. The air introduced from
the ventilation port deprives the tank 3 of heat dissipated
from its wall; after that, it is passed through the central part
of the partition 8, is raised between radiators 4 and is
discharged to the outside. The air introduced from the
ventilation port 10 deprives the radiators 4 of heat
generated from the radiators; after that, it is raised and
discharged to the outside. Thereby, it is possible to prevent
the cooling efficiency of the radiators 4 from being
deteriorated.
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DOCUMENT-IDENTIFIER: JP 02307080 A

PAT-NO: JP402307080A
DOCUMENT-IDENTIFIER: JP 02307080 A
TITLE: LIQUID-COOLED BT DEVICE

PUBN-DATE: December 20, 1990

INVENTOR-INFORMATION:

NAME COUNTRY
ISHIZAWA, MAKOTO

ASSIGNEE-INFORMATION:

NAME COUNTRY
NEC CORP N/A

APPL-NO:  JP01129153
APPL-DATE: May 22, 1989

INT-CL (IPC): GO1R031/26

US-CL-CURRENT: 361/699
ABSTRACT:

PURPOSE: To hold cooling liquid invariably clean while
the device is in operation by circulating the cooling liquid
which contacts an IC and fitting a filter in its circulation
path.
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DOCUMENT-IDENTIFIER: JP 02307080 A

CONSTITUTION: A BT printed board 1 where the IC is
mounted is fitted to an elevator 2 and moved up and down
by a winch 3; when the printed board 1 is elevated, a door
4 is opened to take the printed board 1 in and out and
when the printed board is lowered, the printed board is
dipped in the cooling liquid filling a BT layer 5 and the IC
mounted on the printed board 1 is supplied with electric
power from a BT power source 6 through a cable 7 to
perform BT operation. The cooling liquid flows to the filter
14 from a pump 13 to have its contamination removed,
exists from a blowout port 8 to fill the BT tank 5, and then
flows in an overflow tank 9 to enter the pump 13 again
through a drain port 10. Consequently, the cooling liquid
can be held invariably clean.
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