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3.In the drawings, any words are not translated.

CLAIMS

[Claims]

[Claim 1]A liquid crystal condensator of a liquid crystal projector characterized by comprising the following.
A liquid crystal panel.

A container of an encapsulated type which stored this liquid crystal panel and with which it filled up with a
refrigerant.

A fan which can provide in this container and circulates through ** and a refrigerant.

A thermoelectric-cooling unit using a Peltier effect which is provided by one side face of a container and
performs heat exchange with a refrigerant and the open air.
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2.***% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed explanation of the device]

[0001]

[Industrial Application]

This design is related with the cooling system of the projection type display which used the liquid crystal
display panel.

[0002]

[Description of the Prior Art]

Temperature rise is caused, in order to absorb the part and to change to heat, when the light emitted from the
light source in the liquid crystal projector passes a polarizing plate and a liquid crystal panel.

thereby -- degradation of a polarizing plate and operation of a liquid crystal panel, or it breaks and
HRKAARKAKAKK 2GS,

[0003]

In order to prevent this, the air system which adopts in a housing the open air which is one of the prior arts is
used, but an air filter is needed in order to avoid that the garbage mixed with the open air in this case adheres
to a liquid crystal panel etc. Although mixing of a great portion of garbage is avoidable with this air filter,
microparticulate garbage, for example, smoke, dust, etc. of a cigarette, can hardly be caught, although based
also on the relation between the collection performance of an air filter, and pressure loss. Suction of the open
air becomes difficult, as a result, internal temperature rise is caused, and parts break, or the air filter to which
a great portion of garbage was made to adhere causes ignition.

[0004]

As measures against adhesion, such as smoke of such a cigarette, and dust, stir an internal gas with a
circulating fan by making the case of a liquid crystal projector into sealed structure, and. Radiate heat from the
cooling system which provided besides the case the heat which occurred with the light source via the
endothermic body and conductor which were provided to the light source periphery, or. Immersing [ (for
example, a JP H2 - 130542A), a liquid crystal panel, and a polarizing plate ]-in Paris Rex glass containers etc,
with which cooling fluid, such as ethylene glycol aqueous solution, was filled up idea ***¥*¥** (for example,
IP,63-67979,A, a JP H1 - 302386A). [0005]

As a cooling system of a liquid crystal panel, the cooling system by refrigerants, such as Freon and water, is
stuck to a liquid crystal panel, Circulate this refrigerant with a fluid pump, or compress with a compressor, and
radiate heat from a radiator, or. Space surrounded with (for example, JP,1-159684,A and the No. 1-314287
gazette), the liquid crystal panel, the condenser, and the radiator is filled up with the cooling fluid consisting of
ethylene glycol, glycerin, etc., Cool this radiator with a cooling fan (for example, JP,2-204682,A, the No. 91716
[ three to ] gazette), or, Attach to the side surface of the cooling container which sealed the liquid crystal panel
and the refrigerant, and it connects a plurality of liquid crystal display units [ **** / (for example, JP H1 -
92635U) / cooling this refrigerant by the electronic cooling element using a Peltier effect ] to air supply and an
exhaust duct, A heat pipe type heat exchanger and an air blower are provided to this air supply and the upper
and lower sides of an exhaust duct, and it considers cooling the liquid crystal panel of a liquid crystal display
unit (for example, JP,63-271490,A, the No. 271491 [ 63 to ] gazette).

[0006]

[Problem(s) to be Solved by the Device]

In order to solve each problem by the garbage of the liquid crystal projector which added the air filter in the
above-mentioned, the open air is not adopted to a housing but a liquid crystal projector with the condensator
which performs only a heat transfer is provided with the open air.

[0007]

[Means for solving problem]

Therefore, the container of the encapsulated type which stored a liquid crystal panel and this liquid crystal
panel and with which it filled up with the refrigerant in order that this design might achieve the above-
mentioned object, It has a thermoelectric-cooling unit using the Peltier effect which is provided by the fan
which is provided in this container and circulates through a refrigerant, and the one side face of a container,
and performs heat exchange with a refrigerant and the open air.

[0008]

[Working example]

Fig.1 and Fig.2 show the Example of the liquid crystal condensator in a liquid crystal projector.

In Fig.1, the refrigeration unit 9 which consists of the endothermic fin 3, the radiation fin 4, and the
thermoelectric-cooling unit 5 was attached to the box 10 which secured the optical path systems of light with
the condenser 1 and the polarizing plate 2. The medium 7 in a box is circulated with the fan 6, and after
making the heat which occurred in the liquid crystal panel 8 and the polarizing plate 2 transmit to the medium
7, the refrigeration unit 9 performs an endothermic and heat dissipation to outside.

Fig.2 is the figure at the time of seeing Fig.1 from a transverse plane.

[0009]

[Effect of the Device]

Since this design is a condensator which does not adopt the open air like the cooling system of the
conventional liquid crystal projector as described above, there are no worries about problems, such as loading
of the garbage of an air filter and mixing of microparticulate garbage.
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DESCRIPTION OF DRAWINGS

* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2.***% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

A [FIG. 1] It is an abbreviated cross sectional view showing the Example of this design.
A [FIG. 2] It is the abbreviated cross sectional view concerning Fig.1 seen from the transverse plane.
[Explanations of letters or numerals]

1 Condenser

2 Polarizing plate

3 Endothermic fin

4 Radiation fin

5 Electronic cooling element

6 Fan

7 Medium

8 Liquid crystal panel

9 Refrigeration unit

10 Box

11 Partition plate
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Applicant(s): SONY CORP + (SONY CORP)

Classification: - international:F21V8/00; GO2F1/1335; GO2F1/13357; GOSFS/00;
GO8F3/40; (IPC1-7): F21V8/00; GO2F1/1335;
GO9FY/00; GOOFS/40
- cooperative:
Application JP19950111905 19950510
number:

Priority number JP19950111905 19950510
(s):

Abstract of JPHOB308301 {A)

PURPOSE: To provide a liquid orysial display device which is small in size, is shortin
viewing distance, is light in weight and is preferably hardly affectad by reflection of
axternai light, ete. CONSTITUTION: A fiquid orystal display having opposed two faces
is Hustrated as the liquid crystal display device. The houid orystal display having the
opposed bwo faces is constituted by disposing a front surface liquid orystal display
device 110 and rear surface liguid crystal display device 120 respectively having plural
Hquid crystal display devices back {o back in such a manner that the display cortents
are visibie from both opposite sides and disposing back lights 113, 123 for making
paralie! beams incident on the respeactive ligquid orystal display parts betwesn these
liquid orystal display parts. More preferably, the liquid crystal display device s providad
with cooling means consisting of radiating fins 114, 124 and a cooling fan 22 for cooling
the heat released from thess back light means.
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Electronic information board

The invention relates to an electronic information board comprising a frame, a flat
display element for presenting information and electronic equipment for controlling
the display element.

The conventional means used by advertisers to pass on information are illumi-
nated advertisement boards containing a paper poster, which are updated by re-
placing the poster with a new one. Replacing the poster is laborious, and it may
take place at intervals of several days or even weeks. New posters have to be
printed, transported, replaced and finally disposed of. The changing of the posters
thus causes unnecessary stress on the environment and costs. The problems en-
tailed by paper posters are avoided by using electronic information boards instead
of them.

The display of an electronic information board can be implemented by using any
prior art display device technology. For the present, the most advantageous dis-
play technology for display devices of a few square metres and less is the TFT
LCD technology, which provides the advantages of a large viewing angle, a short
response time, good contrast and reliability of the display. In addition to TFT LCD
displays, other electronic display solutions, such as plasma displays, can be used
in information boards.

TFT LCD displays are used to some extent in the implementation of public elec-
tronic information boards. The problem is that when used in environments having
high temperatures, the temperatures of the display devices easily rise too high. On
the other hand, in cold environments there is the danger that the temperatures of
the display devices fall too low. In both situations it is important that the tempera-
tures at different points inside the display device can be kept as constant as pos-
sible. Then the display device operates in the widest possible range of operating
temperatures, and local temperatures do not cause exceeding of the specifications
given to the display element.

In the present devices, the warming of the display in cold conditions has often
been solved by a transparent warming resistor fastened to the transparent window
of the device. In this solution, the problem is the high price of components, be-
cause the manufacture of a transparent warming element requires special solu-
tions. Also, the supply of electricity to the warming element attached to the glass
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generally requires the use of a low voltage and a so-called SELV connection de-
vice because of the risk of the glass being broken. Providing a SELV low voltage
causes power losses and increases the costs when the number of power supplies
increases. A transparent warming element fastened to the glass only heats the
display on the front side, and the fluorescent tubes inside the display operate in
considerably colder conditions than the TFT LCD matrix. The efficiency of fluores-
cent tubes used in connection with display devices generally weakens radically
when the temperature falls, and therefore the brightness of the display may be
significantly reduced in cold conditions.

Another solution for warming the display device is to heat it from behind by various
warming resistors and corresponding arrangements. These solutions, again, entail
the problem that the TFT LCD matrix on the front surface of the display may then
operate in too cold conditions, whereby the response time of the display increases.
In the worst case, the temperature of the TFT LCD matrix may fall below the stor-
age temperature allowed for the display.

With regard to the cooling of information boards, the prior art solutions have the
drawback that the displays are cooled by forced convection only from behind.
However, the display elements produce heat in every direction. Most of the heat in
plasma displays is generated on the side of the visible surface of the display.
Therefore, the present display casings having a transparent window result in a
significant rise of temperature in the upper parts of the display especially on the
visible side of the display. In addition, the present solutions have the problem of
temperature control caused by the integration of the electronics controlling the dis-
play and the actual display. As a result, there are often situations in which heat is
cumulated in certain parts of the device when components that are warming in-
crease the temperatures of each other. If the design has not been critically
checked, temperatures may become too high locally.

Because of the inadequate cooling and warming solutions, the operating life of
electronic information boards remains shorter than normal, or they are unneces-
sarily damaged. For example, the LCD matrix of TFT LCD display elements be-
comes inoperative already at the temperature of 70°C. If the temperatures cannot
be made constant in different parts of the display element, the temperatures of the
upper parts set a limit to the highest possible operating temperature allowed for
the whole display device. The probability of the electronics of the device getting
damaged in the hottest paris of the device also increases significantly. Because of
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the problems related to the temperature control of electronic information boards,
they are poorly suited for use in variable conditions, such as outdoors, where the
differences of temperature at day and night and especially at different times of the
year are very high. Because of this, electronic information boards are hardly ever
used outdoors, but the conventional illuminated boards containing a paper poster
are used instead.

It is an objective of the invention to provide an electronic information board, by
which the drawbacks and shortcomings related to the temperature control of the
prior art electronic information boards can be significantly reduced. Another objec-
tive of the invention is to provide an electronic information board, which tolerates
well external variations of temperature and is thereby suitable for installation out-
doors. In addition, it is an objective of the invention to provide an electronic infor-
mation board, by which a conventional illuminated board containing a paper poster
can be replaced.

The objectives of the invention are achieved by an electronic information board,
which is characterized in what is set forth in the independent claims. Some pre-
ferred embodiments of the invention are presented in the dependent claims.

The invention relates to an electronic information board comprising a frame, a flat
display element, such as a TFT LCD display or plasma display for displaying in-
formation, and electronic equipment for controlling the display element. The basic
idea of the invention is that the display element and the electronics required for
controlling the display are located separately from each other for facilitating the
arrangements for temperature control and cooling of the information board. As a
result, the information board has a modular structure, which also facilitates the
maintenance and updating of the device. The information board has its own dis-
play casing for the display element and a device casing for the electronic equip-
ment needed for controlling the display element. Cooling elements have also been
arranged in the display casing for transferring heat from the display casing to the
outside of the display casing. Preferably, the device casing contains at least the
control unit of the information board, the power supply of the control unit and the
power supply of the background light of the display.

In a preferred embodiment of the invention, there is a common cooling space be-
tween the display casing and the device casing, whereby the required cooling is
provided both for the display element and the devices in the device casing. The
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display casing and the device casing can preferably be separated from each other
for opening the cooling space in order to perform updating and maintenance
measures. Preferably, the information board has an openable cover, in which case
the device casing has been installed in the cover.

In another preferred embodiment of the invention, the display casing and the de-
vice casing have been made weatherproof for enabling the performance of updat-
ing and maintenance measures outdoors.

In a third preferred embodiment of the invention, the display casing has a back
wall bordered to the cooling space, and the cooling elements have been arranged
in the back wall for transferring heat from the display casing to the cooling space.
Preferably, there is a back cover bordered to the cooling space in the device cas-
ing, and cooling elements have been arranged in the back cover for transferring
heat from the device casing to the cooling space. Preferably, the cooling elements
have a first heat transfer part extending to the inside of the display casing and/or
the device casing, and a second heat transfer part extending to the cooling space.

In a fourth preferred embodiment of the invention, there are ventilator slots or
holes on the opposite sides of the cooling space for enabling air flow from the out-
side of the information board to the cooling space and from the cooling space back
to the outside of the information board. In the cooling space there is preferably at
least one cooling fan for circulating air through the cooling space.

In a fifth preferred embodiment of the invention, the display casing comprises a
transparent front plate and an edge part. The front plate is preferably made of
shock-resistant glass.

In a sixth preferred embodiment of the invention, the display element is supported
at its edges to the edge part of the display casing by support elements so as to
form a gap enabling the circulation of air between the walls of the display casing
and the outer surface of the display element. Preferably, there are fans inside the
display casing for circulating air in the space between the walls of the display ele-
ment and the display casing, and ducting has been arranged between the walls of
the casing and the display element for directing the circulation of air around the
display element. There may also be electrically operated warming elements in the
display casing for increasing the temperature of the display casing.
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In a seventh preferred embodiment of the invention there are air ducts in the cool-
ing space for directing the circulation of air. Preferably, there is at least one heat
transfer part of at least one cooling element and at least one cooling fan in the air
duct. The air ducts can be in a horizontal, vertical or oblique position.

The invention provides the advantage that the cooling and warming of the informa-
tion board can be implemented very cost-efficiently. It is possible to use low-cost
standard warming elements in the display casing, in which case no special warm-
ing resistors to be integrated in the glass are required.

In addition, the invention has the advantage that the display element of the infor-
mation board can be easily changed when required, because the temperature con-
trol of the display is not based on the conduction of heat from certain physical
points of the display.

Yet another advantage of the invention is that due to the efficient temperature con-
trol, it is possible to use large electronic displays in the information board, the ex-
ternal dimensions of the displays corresponding to the external dimensions of the
paper posters used in the illuminated boards. In addition, the total depth of the in-
formation board is essentially the same or even smaller than in the illuminated
boards. Because the physical size of an information board according to the inven-
tion is essentially the same as the size of illuminated paper poster boards, the re-
placement of a conventional illuminated board by an information board according
to the invention does not require new permissions from the authorities and long
permission procedures.

Furthermore, the invention has the advantage that it can be implemented both as
a one-sided and a two-sided information board. A two-sided information board is
formed by joining together two one-sided information boards. As an alternative, the
other side of the information board can be a conventional, illuminated poster
board.

Yet another advantage of the invention is that it is suitable for use both outdoors
and indoors. The electronic display and the electronics related to the operation of
the display device have been placed in their own separate casings, the enclosure
class of which enables maintenance measures performed outdoors and easy up-
dating of the device.
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In the following, the invention will be described in detail. Reference will be made to
the accompanying drawings, in which

Fig. 1 is a perspective drawing of an electronic information board according to the
invention, presented as an example.

Fig. 2 is a cross-sectional drawing of an electronic information board according to
the invention, presented as an example.

Fig. 3 is a perspective drawing of a preferred embodiment of an electronic informa-
tion board according to the invention, presented as an example, and

Fig. 4 is a cross-sectional drawing of the information board of Fig. 3, presented as
an example.

In Fig. 1, an electronic information board according to the invention is shown as an
example, as depicted obliquely from behind. The information board has a closed
display casing 10, to the back wall 22 of which a cover 24 opening on hinges 14
has been connected. The cover is trough-shaped, i.e. it has a flat bottom and
edges turned to an angle from the plane of the bottom. A closed device casing 12
has been fastened to the bottom of the cover. The display element 26 of the infor-
mation board (Fig. 2) has been placed inside the display casing, and the electronic
equipment needed in the control of the display element have been placed inside
the device casing. Typically, this equipment includes a programmable control unit
with its power supply for controlling the display, and the power supplies of the
background light of the display. The separation of the display element and control
electronics from each other and placing them in their own casings makes it easier
to control the temperature of the information board and to arrange the cooling
thereof. In this way, the structure of the information board also becomes modular,
which makes the manufacture of the device simpler and faster and facilitates the
performance of maintenance and updating.

Fig. 1 shows an information board according to the invention in the opened posi-
tion, in which the cover 24 of the information board has been turned on the hinges
so as to be separated from the display casing. In this position it is easy to perform
updating and maintenance measures of the information board. The cover has
been connected to the display casing by a hold-open device 16, which keeps the
cover at a certain angle in relation to the display casing. The enclosure class of the
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display casing and the device casing is such that it enables updating and mainte-
nance measures taking place outdoors. The information board according to the
invention can be fastened to a wall or a support pole. Fastening to a wall takes
place simply by fastening the cover of the information board directly to the surface
of the wall by screws, for example.

In normal use, the display casing and the device casing are turned against each
other to a closed position and locked to each other by locking means 18 on one
side of the casings. In the closed position, there remains a cooling space 20 be-
tween the display casing and the device casing, delimited by the cover 24 and the
display casing (Fig. 2). In the back wall 22 of the display casing and the back
cover 28 of the device casing there are cooling elements 32, by which heat is
transferred from the inside of the device casing and the display casing to the cool-
ing air in the cooling space 20. The structure and operation of the cooling ele-
ments will be described in more detail in connection with the description of the
drawings later in this document. In the first edge of the cover 24 pointed downward
and the second edge pointed upward there are ventilator slots 34, which enable
the movement of air from the outside of the device to the cooling space and from
the cooling space back to the outside of the device. When required, the ventilator
slots can be provided with filters in order to prevent the access of impurities to the
ventilation space. In the cover 24 there are cooling fans 36, by which the circula-
tion of air through the cooling space is regulated. The temperature and speed of
flow of the air in the cooling space and thereby the transfer of heat from the cool-
ing elements to the air is thus regulated with an air flow achieved by means of
cooling fans.

In Fig. 2, an example of an electronic information board according to the invention
is shown as a cross-sectional drawing. The information board has a frame 40
manufactured of metal piping, to the edge surface of which a lining plate 42 form-
ing the visible outer surface has been fastened. The lining plate is preferably made
of aluminium or steel. A display casing 10 comprising a back wall 22, a transparent
front plate 46 and an edge part 44 having a flange-like fastening collar 48 running
in the direction of the front plate has been fastened to the frame by fastening
means 52. Preferably, the back plate and the edge parts have been formed of one
plate-like part by some known plate machining method, such as pressing. The
transparent front plate has been fastened to the fastening collar of the edge parts
by means of flexible, vibration attenuating sealing elements 50 so that the edge
parts of the front plate and the back wall form a closed display casing. The front
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plate is preferably made of shock-resistant glass, but it is also possible to use
other materials.

Inside the display casing there is a display element 26, which is supported at its
edges by support elements 56 to the edge part of the display casing in a way that
there remains a gap enabling the circulation of air between the walls of the display
casing and the outer surface of the display element. The display element is pref-
erably a TFT LCD display, which withstands static information significantly better
than other display techniques. However, the display element can also be some
other suitable, flat electronic display element, such as a plasma display, a LED
display or an organic LED display.

In the back wall of the display casing there are cooling elements 32, which have a
first heat transfer part 60 extending to the inside of the display casing and a sec-
ond heat transfer part 62 extending to the cooling space 20 outside the display
casing. The second heat transfer part comprises a number of plate-like cooling fins
placed side by side. The operation of the cooling fins is based on the phenomenon
that when the cooling air flows between the fins, heat is transferred from the cool-
ing fins to the air of the cooling space. The task of the cooling elements is to trans-
fer excess thermal energy from the display casing to the cooling space, from which
it is further conducted by the air flow produced by the cooling fans 36 out from the
entire device. Instead of the cooling fins or in addition to them, the second heat
transfer part 62 of the cooling element 32 may also comprise other elements by
which the transfer of heat from the cooling element to the cooling space is imple-
mented. In particularly hot conditions, heat transfer based merely on cooling fins
may not be sufficiently efficient. In that case, the second heat transfer part of the
cooling elements may preferably comprise liquid-cooled elements or components.

The first heat transfer part may comprise cooling fins or conduction elements or
both. A conduction element is a fixed body conducting heat well, which is placed
so that it touches the heat source, whereby the heat is transferred from the heat
source to the cooling element by conduction. Preferably, the conduction element
has been fastened to the heat source, such as the surface of the display element,
by flexible fastening paste, which fills up the irregularities of the surface of the heat
source well and promotes the transfer of heat from the heat source to the conduc-
tion element.
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The first cooling element 32, in which the first heat transfer part 60 extending to
the display casing comprises cooling fins, is shown in the upper part of Fig. 2 by
way of example. Inside the display casing on the back wall 22 there are fans 64,
which circulate air in the space between the display element and the walls of the
display casing. Suitable ducting 66 has been arranged between the display casing
and the display element so that an air flow circulating the display element and
equalizing the temperatures can be arranged by means of the fans. The fans 64
force the air of the inner casing to flow past the front plate 46 of the device. In cool
conditions, the temperature of the front plate is naturally low. When the thermal
conductivity of the front plate is selected suitably, the cool surface of the front plate
cools the air flowing between the front plate and the display element. The fans cir-
culating the air inside the display casing can be fastened so that when required,
they can be easily changed in connection with the maintenance measures. The
second cooling element 32, the first heat transfer part of which comprises a con-
duction element set against the surface of the display element 26, is shown by
way of example in the lower part of Fig. 2. The conduction element has been fas-
tened to the surface of the display plate preferably by glueing. Either conduction
elements or cooling elements comprising cooling fins, or both, can be used in the
display casing according to need. The cooling elements are preferably so-called
Peltier elements.

In the display casing there are preferably also electrically operated warming ele-
ments 68 for raising the temperature of the display casing. In cold conditions, the
warming elements produce heat, by which the effect of the front plate 46, which
lowers the temperature inside, is compensated. The heat produced by the warm-
ing elements is transferred to the air inside, which is circulated in the display cas-
ing by means of an air flow produced by fans. For the above mentioned reasons,
the warming elements need not be placed evenly on the area of the whole casing,
but only at some points inside the casing. The warm air flow produced by the fans
also keeps the front plate frost-free in all temperatures. The temperature of the
display casing is measured by temperature sensors (not shown), and the meas-
urement data is transmitted to a control unit located in the device casing. On the
basis of the measurement results, the control unit regulates, according to need,
the operation of the cooling fans 68 and the fans 64 in the display casing as well
as the operation of the cooling fans 36 in the cooling space for achieving a suitable
operating temperature in the display casing. A device switch-off function has been
arranged in the control unit for making sure that the information board is not dam-
aged in case of a failure of the temperature control system, such as in exception-
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ally hot or cold conditions or in connection with power failures. The control unit
also comprises means for sending a report to a predetermined control point in
connection with a malfunction and automatic switch-off of the device. The report is
preferably transmitted by a wireless communication link.

By means of the forced circulation of air inside caused by the fan, the tempera-
tures of the inner parts of the display casing can be kept constant, and all the sur-
faces of the device can be used to transfer heat out from the inside of the display
casing. Due fo the forced inner circulation of air, the heat produced by a spotlike
warming element or other heat source can be distributed efficiently and evenly to
the whole inner space of the casing. The circulation of the inside air, implemented
by flow ducts, enables cooling of the edges of the display element especially in the
upper paris of the display casing. This is important especially in TFT LCD displays
with regard to the cooling of the control circuits. The control circuits are located
immediately inside the frame of the display element. Without efficient cooling, their
temperatures would rise higher than in other parts of the display element. Because
the control circuits are complicated microelectronics, even a small reduction of
operating temperatures helps to improve their reliability significantly.

The warming and cooling of components in the device casing 12 can be imple-
mented by a corresponding cooling solution as described above in connection with
the display casing. Then the cooling or warming air flow circulates as forced past
all the components becoming warmed. As an alternative, in low-power devices the
cooling can be implemented by circulating air merely by cooling elements ar-
ranged in the back cover of the device casing without an internal circulation of air
in the device casing. This is possible, because the conirol electronics withstand
variations of temperature and high temperatures clearly better than the display
element. A control system can be made for controlling the temperatures of the de-
vice casing individually, or it can be integrated as a part of the temperature control
system of the display casing.

Fig. 3 shows an example of a preferred embodiment of an electronic information
board according to the invention as a perspective drawing seen obliquely from be-
hind. The drawing depicts the cooling space of the information board in particular,
and the cover of the information board and parts connected to it are not shown in
it. Fig. 4 shows the embodiment of Fig. 3 as a cross-sectional drawing. In this pre-
ferred embodiment of the invention, one or more flow controllers 70 made of a
shaped metal sheet have been fastened to the back wall 22 of the display casing
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10. Together with the back wall, the flow controllers fastened to it form one or
more essentially horizontal flow ducts 72, inside which the second heat transfer
parts 62 of the cooling elements 32 and the cooling fans 36 fastened to the back
wall are placed. The number of cooling fans has been designed so that there is at
least one cooling fan in each cooling duct. In the vertical side walls of the frame of
the information board, at the ends of the flow ducts there have been formed venti-
lator holes 74, which enable the air flow produced by the cooling fans to pass
along the flow duct through the cooling space 20. Circulation of cooling air imple-
mented by horizontal flow ducts can be used in information boards of all sizes, but
it is particularly well suited for use in large information boards, in which the tem-
perature otherwise tends to rise high in the upper parts of the cooling space.

In Figs. 3 and 4, the flow ducts have been formed in a horizontal position. It is
clear to a person skilled in the art that by applying the same principle, it is also
possible to form flow ducts in the cooling space in a vertical or oblique position.

Some preferred embodiments of an electronic information board according to the
invention have been described above. The information board can be made accord-
ing to the user's needs and preferences to the desired size. In particular, the in-
formation board can be made to the same size as the prior art illuminated adver-
tisement boards, in which case the physical dimensions of the display element
correspond to the dimensions generally used in paper posters. Mechanical fasten-
ing of the information boards to the support structures can be implemented at the
upper or lower edge of the board, from behind or from the sides of the board.

The invention is not limited to the above described solutions only, but the inventive
idea can be applied in numerous ways within the scope defined by the claims.

CIVIQ0003956

SEC et al. v. MRI
SEC Exhibit 1031.0345
IPR2023-00254



10

15

20

25

30

35

WO 2007/116116 PCT/F12006/050145

12

Claims

1. An electronic information board comprising a frame (40), a flat display ele-
ment (26) for displaying information and electronic equipment for controlling the
display element, characterized in that the information board has a display casing
(10), inside which the display element has been placed, and a device casing (12),
inside which the electronic equipment needed in the control of the display element
have been placed, and the display casing comprises cooling elements (32) for
transferring heat from the display casing to the outside of the display casing.

2. An information board according to Claim 1, characterized in that there is a
cooling space (20) between the display casing (10) and the device casing (12).

3. An information board according to Claim 2, characterized in that the display
casing (10) and the device casing (12) can be separated from each other for per-
forming updating and maintenance measures.

4.  An information board according to Claim 3, characterized in that it has an
openable cover (24) and that the device casing (12) has been installed in the
cover.

5. An information board according to any one of the claims 1 to 4, character-
ized in that in the device casing (12) there is at least the control unit of the infor-
mation board, the power supply of the control unit and the power supply of the
background light of the display.

6. An information board according to any one of the claims 3 to 5, character-
ized in that the display casing (10) and the device casing (12) have been made
weatherproof for performing updating and maintenance measures outdoors.

7. An information board according to any one of the claims 2 to 6, character-
ized in that the display casing (10) has a back wall (22) delimited by the cooling
space (20) and that the cooling elements (32) have been arranged in the back wall
for transferring heat from the display casing to the cooling space.

8.  An information board according to any one of the claims 1 to 7, character-
ized in that the display casing (12) has a back cover (28) delimited by the cooling
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space (20), having cooling elements (32) for transferring heat from the device cas-
ing to the cooling space.

9. An information board according to Claim 7 or 8, characterized in that the
cooling elements (32) have a first heat transfer part (60) extending to the inside of
the display casing (10) and/or the device casing (12) and a second heat transfer
part (62) extending to the cooling space (20).

10. An information board according to Claim 9, characterized in that the first
heat transfer part (60) of the cooling element (32) comprises cooling fins and/or
conduction elements, and the second heat transfer part comprises cooling fins.

11.  An information board according to Claim 10, characterized in that the con-
duction elements of the cooling element have been fastened to the heat source by
flexible fastening paste.

12.  An information board according to any one of the claims 2 to 11, character-
ized in that there are ventilator slots (34) or ventilator holes (74) on the opposite
sides of the cooling space (20) for enabling an air flow from the outside of the in-
formation board to the cooling space and from the cooling space back to the out-
side of the information board.

13.  An information board according to any one of the claims 2 to 11, character-
ized in that there is at least one cooling fan (36) in the cooling space (20) for circu-
lating air through the cooling space.

14. An information board according to any one of the claims 1 to 13, character-
ized in that the display casing (10) comprises a transparent front plate (46) and an
edge part (44).

15.  An information board according to Claim 14, characterized in that the front
plate (46) is made of shock-resistant glass.

16. An information board according to Claim 14 or 15, characterized in that the
display element (26) is supported at its edges by support elements (56) to the
edge part of the display casing so that there is a gap enabling the circulation of air
between the walls of the display casing and the outer surface of the display ele-
ment.
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17.  An information board according to Claim 16, characterized in that there are
fans (64) inside the display casing (10) for circulating air in the space between the
display element (26) and the walls of the display casing (10).

18.  An information board according to Claim 17, characterized in that ducting
(66) has been arranged between the walls of the display casing (10) and the dis-
play element (26) so as to control the air flow circulating round the display ele-
ment.

19.  An information board according to any one of the claims 1 to 18, character-
ized in that there are electrically operated warming elements (68) in the display
casing (10) for raising the temperature of the display casing.

20. An information board according to any one of the Claims 1 to 19, character-
ized in that there are flow ducts (72) in the cooling space (20) for controlling the air
flow.

21. An information board according to Claim 20, characterized in that in the flow
duct (72) there is at least one heat transfer part (62) of at least one cooling ele-
ment (382) and at least one cooling fan (36).

22. An information board according to Claim 20 or 21, characterized in that the
flow ducts (72) have been formed in a horizontal, vertical or oblique position.

23. An information board according to any one of the claims 1 to 22, character-
ized in that the display element (26) is a TFT LCD display, a plasma display, a
LED display or an organic L.LED display.

24. An information board according to any one of the Claims 1 to 23, character-
ized in that its depth in the direction of the normal of the front plate is under 25 cm.

25. An information board according to any one of the claims 1 to 24, character-
ized in that the dimensions of the display element (26) correspond to the size
class of paper posters generally used in illuminated advertising boards.
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reflacted by, and is

cooling operation of the |

o, a rrirror provided insid * housing 11 {not shown), or diffuse reflection piate (shown not) it is
i panet 13 partisliy transmi

1he fight LE emitied from the backiight 12
rradigted w the liquid arystal

(5) directt
pane! 13, irradi

d o blocke

Thus, by arrsn by 5 j")F‘Ung a stoucture for ref n the nurror and d

cling the iy
r display cutdoors obtainad.

licsiid ervatal nacal Howevsr the nitdoae disalav annaratiis 100 siona the

The liquid crystai paned 13 is heated by

st backlight 12

Aniaing Ay tharmal randontion of the icodd erustal nansi 1!19(0-«»: cunnrassing auarhaatine nd

https://patents.google.compatent/dP2008163217Alen?0q=JP2008163217A
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g g e

subjec: I use Hamp in orde' i

2 hility © rrhewspay it which case the in
input from the Aucrescent larmn, yuid o ay exceed an oparable e ture of the panel 13

front air duct AT be s clearance between the liguid crystal panel 13 and the transparent plate 28 adopts 2 configuration for cooling th
h ACT by the T

i3 by ser

aiged from the upper spening in the front air duct ACT hecomes rising sir,

Tis rotsted from the iower side to pump sir i front air passage ACT, sir sent is discha

opaning GP s o

ows fron

d enived with fresh air is fedinie

front sir duct ADT sgain by the far sgh the tear air passage AD2. 1 shows the flow of air by

@ BIIOWS N FIG,

de

Thus, sltheugh the station path of the air in the 2 s formedd, the air corresponding 1o the inflow amount from the opening 0P is discharged i the ouls

fromn the opening OF2, it increases the excess air pr
mir outlet,

ox 7 it s possible o prevent, Therefors, opening OF1 beeomes the alr i the opening 0P2

hecomes

ins FN provided on the back of the liguid crystal dispiay de Jthe

12 side) of &

air fow to the ':cuk aif passage A02 ooowis, iLincieasad cooling Npof,:t of air-cooling
tis r:fﬂu»*'“:v oooled, b

he back surface {the surfsce of the backl

orystal panel 13,

By taking “he Rguration desoribed sbove, it can greatly su 1 the tempersture of

iquid arystal panel 13 as descrined balow,

Figure 2is 5 diagram showing the termperatire tise characieristice of the surface of the liquid orystal pi
quid orystal pa

ng front and $2, also rh»*‘cmﬁz‘ra tyre o

o0

the ver sents the temparature {

2, when cooling the front surface of the |

reprasents the ternparaturs rise chatacis & panel surfsce wher no coof

2 of the esse without oo

i

As shown in FIG. 2, the tempera ing the liquid crvstal pa

U 3 {panz e-’-‘-perauire} is about 65 ° €. at the maximum, in case
cooling is suppressed i about 58 ° G at most. Thus, by coviing the front of the panel provided with a fiont ais

assage AT, the panel temperature it can be see

rforming

hat can

be lowered 10 ¢ . or tugher

the fan Fi
the cosling capacity by adiusting the ait velocity it osn be ad

ncidentally, Sensitive Cutdoor display device 100, sines provi
cooling efficiency,

2 vicinity of the lowsr opening in the frontair dunt ACT, the liquid erystal panel 13 high front
isted to.

Here, a7 biowing wind on the back side of the

trostatically induced in 2 basldight

, not te adopt ihe direct cooling such tlowing wing ba
oled, in air dustis tkel lw uds\ dt-:\ the fiuorescent lamp, benause the life of the backiight 12 lowers the [uminanse of the backlight 12in 2
fore, the housing electionios such as a doiving clrcuit o7 the backlight 12 and the liquid orystal panel 13 05 the housing 11, itis desitsble that
i3 NG gap

12 is performad dire
shert time is shortened

the housi such packing or filling materisl so that th

between

Further, to slieviate the impact caused by sutdoor display appsratus 100 T6li, it is desirable to sdopt 5 supporting s
wpusing 11 and the spparatus box 2 of the inner wall of the liquid erystal display deviee 1.

Morecver, to improve reliability, the filter provided in the opening 0P £

s air inlet, the dustis p
e 21) the upper su

re the maintenance,

e possible struciure and remove the {surface oppoesite to the window
anilivated structure

that the i:her cleaning is

Further, the connection portion betwesn the transparent

d 5 sealing member
on of rain water or dust from the gsp.

F1i3 0
owrin FEG. 3 i may
0wl be omitted.

which had adepted & configuration inwhich the f vicinity of the lower op

= 0 FIG. 2, i the same refers signed to the same co

Te cutdonr display devices 1

ik ain duct ACT,

disposed a fan F17 (irst fan) in the vicinity of the Upper opening in the & > upper on

the rear ait passage ACZ T is disposed fan F12 {(second fan) in the vicinity.

aning OFP1, as well as fe uct ACT by the fan F11, algo fed to the back air
2. The aii sentis d‘ sel |d(’]9\j from esch of rhe iower opeaning in the front sir duch ALT and rear alr psssage AU2 beeomes downward ourrent, and
g OF he hottorn of th

pas dqe,‘\C,Z oy rhemr

is discharged from the open

ithox 2 to the outside.

Hiere, the fan F17 is mainly hecause conling the font surisce of the liquid erystal panel 13 can be referred w as the liquid erystal panel cocling fan, fan 12 can be referted

1o as casing cooking fan so 1 cool the housmg i1

ate air i the apparatus tox 2

and fan F12, it is possible to respectively the front air dust ACY and rear air passage A ‘ndeaendmt!y

stal panel 13 the front and the biouw

sing 11 together can be cocled 4t a Bigh Row velosit is possible t further i

in configuration to the
A FiG. 4
undant descrintion will be omitted.

er send i

COA descs

i Guct ACY d"d fenr air passage A2, o achiove

d above, without ¢ ting the air in the sppaiaiie bux 2 has been independent of each

be configuied as outdoor display deviee 100C shown in F

this the display device 10CB or outdoor 4,

snd FIG. 5, in the same reference nur signed 1o the sarme configuration as outdoor display deviee 100 shown Fi5. 1,

lay device 1008 shown in 4,5 fan £271 s airfow generating mesns is ananged in the vicinity of the open ¥ the botiom of the unit hov 2, 1o

‘.' oree the air in the apcar 27 16 dise! @ front air duct AUT and rear air passage AGY,

us hox 2 from the opening QP2 by rotating the f « is divided 1o pass thro

g UF1 air passing through th

scharged to the o

el alr passage hecomes respectively downward current Rowin e by

ystal panel 13, can be cooled wyether wit

&y adopting such a configuration, the
effizieroy of the liquid crysat pansl 13,

using 11 of the liquid o

hle w0 enhance the cocling
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How generating means
ox 2 by rotating the

is arranged i the
apture,

N F37 10 forcibly o L air fowing fror the opening 081 is divided so as to

ane AC2 s

nactively dowrdraft air passl

ng through the air

By adoptng such a configuistio
=fficiency of the fiquid crystal panel 13.

e outside o

<A-6, Modification 3>

in the first and second m
liquid crystal panel 13 is tharmat ot g 11, air-canling the housing 17 it was using ine

160D shown in FIG. In Fi gned to the sam

G from the iower side of the oper
OP1 bv rotation of the fan F41 is oo

d crystal o 13 and coaling the baclkiight 12
g QP2 to the outside.

13, itis nossibie to f

7 improve the caoling effis

uction in the service fife of the

0 sunpress a

FPW

of the tiguid crysta! display deviee 1A doss not srranged, als
siay] indicating provided contt
ay device 1A,

i rHiicn w

apparstus box 2 as the back ai a8 AC2
i t may be disposed coating fins onthe

ion may be a structure wit

he partiion w:

Modification 4>
in the first and third modifications of embodiments described above, provided the air i
in which the air outlet on the bottom of the apparatus box 2, the air

@ prajecting pertion 227 of the apraratus box Z has shown the
the arrangement position is not limited to this, the side suiface of the apparatus box 2 may he

niettc

ul‘D\/Iu“G an the back or bottom surface

3

iay device 190E or auideor 7 is conceivabls
=d to the same configuration as ocutdaos

VFIG I FIG. 7and 3,0
e amitted.

in outdoor dizpi ay device 100E shown in FIG. 7, the opering OF3 (first onening) is provided than in the centrai portion of the ottom surface of the apparatus box 2 with the
ioser, the rear air passage ACZ closer apening UP4 {sec 3y is provided atthe po fwesn the opening OP3 and OP4, extends
ariition walls PW?2 reaching the tottom surface of the liquid xrysioi display devize 1is provided, Then,
aﬂ'd"‘(}t‘d n the vicinity of the lower opening in the front air duet 207,

hotiem of the unit b

fan Fiis

Fan F1 is rotated se as ta feed the air from

= lawer side 1o the front air passages ACT, the air sent, is

the ischarged fram the upper opening in the front air duct ACT, Tpenings
QP4 through the r=ar aif passage A2 itis discharged from.

air path ACZ dirextly by the pre

Atthough new air througih the oper
walls PWZ, f

ng O3 by rotation of the fan F1 ficws, the ext airis not supplied 1o the rear

fed to the front air duct ACT, LOD 1t will coc! the frant of the pans

wls only the frant surface

By adopting such a can ion, since new sxtarnal air firs

the LCD pangl 13

the tiguid orystal nane! 13, §

i oudoor display apparatus 10

e window side 21 of
s are configured o

side protrud

the apparatus box 2, the lawer =t opening poriicn) is pro e openings OPS
¢ JACRY g g

wn, the fan F1 is arranged in the vicinity of the lower opsar

d from rainwater from enter Tt

ir diuct ACH.

Be praventy

ted 0 4% to fead the air f he lower side to the

ning in the front air duet AT, &r

socled mixed is fe assage AC2.

s the window side 28y 1o cha

box 2 there is an advar

tions of embodinments, the air inlet, sir outiet, and &
arms the coeling efficie

st and fourth i

210 say that pe

mventicn will be deseribad with ¢
ad to the

STRNCE G

rystal d‘"p\"v devn me configur

cmittad.

rention des
e rise but it was o Keel

et FIBS. 1108,
e oparatin

SUp
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standing on the viewpoint of reducing the nower cons:

g

n, as weil as canling, thera is a case where heay

quid I pane ing heaters H1 s
av devica 1, a casing preheating hLa'era H2

ace of the liquid crystat panel 13. The

i audoor d 200 shown in 15, ¢, th
the rear surface of the liguid crystal di

fay devios

is disposed. T Mempmwtu“r sensor T8 .t“rr‘;: SBrature me:

attached to the rear s
of th= opening in the front sir duct ACT, it may be configured to dispase a
att

ion that extends lang

ated speed.

Further, in the vicinity of the lower apening in the frant air duct ACT fan £71 is provided, in the vicinity of the opening OPZ2 of the bottaim of the unit box 2 fan F72 is arranged.

d by

D between the cantroiled devics shown

¢T3, afan F71 and F72 are cc

The liquid crystai p

emperatiure Oof

rehzating b

@ TemIperatyns
rof board TG, & connection ref

o figuid orystal panet
in FIG. 10,

| board TC. A liquid crystal pans termperatiirs ¢

=132, -r-n\pnrx:‘ e contiol opargtion>

Hext, ref ¢ FIG. 9, a description is given of a temperature control operation of the liquid erystal display devies 1 in an outdoar distlay apnaratus 200 with referen

srature sensor 78 whish is attached o the re

e conyol bosed ¥

erature of th

wrystal panel 13 g
el temperatuie control f'oord 0, the i

ST P g H1 cooling

the sir fow from i Lottom ai

ol of the fan>
fure contrel by OR 7 OFF control of the fan.

1. Temperature contre! by ON 7 GFF con
a description will be given of a ermpe

Figure 11 is a characteristic diagram showing the temperawure change in the case of contrailing the pane! temperature by ON / OFF contral of the fan F71.

s the temperature, c.n“l represents ON fan F7
ne liquid erystal merabie temperature limit T, the tnmprraure nontral set Ic wier l‘m* To,

horizontal axis represents time, the verti
‘\emaerﬁufﬂ‘: of the liguid srystal pane! 12

"pref-nnt
in each pericd. Alse, '°p e

reb-e temperatire |

he temperature cantral set upner imit T1, the liquid ervstal par

When you start the liguid orysial displ e 1, the pansl temperatire begins 1o rise by heat inout from a backlight 12, Atthis stage fan F71 are OFF,

srature detectad by the temparature s e convol hoard

peraiure

in the liguid crystal panel temperature contiol hoard 13, it reaches the termpersture 11 panet temperature predetermined cause on the fan £71 (ON)

Start panel temperature is iowered by the operstion of the fan F71, i stops the fan F71 drops to temperature T4, If you stop the fan F73, sin

temperaiiie after teaching the temperaivie 71 operates the fan £71.

in advancs (TG ta T1).

Thus, ON fan F71, by repeating the OFF, it can be kept temperature contralied area set the temperaturs change of the liquid erystal pans

anove desoription when tumi no- OM /7 OFF cantrol of one fan F71, or it correspends 1o a case of simulansousty ON / OFF contro! of the pi
when using muiipie fan F71, sach fan F71, by setting the different temnneratures oN / OFF conditions, temp re changs, thereby enabling mars gentle temp

coritinl.

ie, @ plurality of fan F71, first, olassifizd inte thres second and third depending on the op:
the first o

ating conditions, the panel re starts 1o rise, at the
gh not reach the peint just fan F71 of the first classification lowering the panei
Iem'\eramre, \t is i s2 speed suppressed. When the termperature further reaches between the temp re T0and T1
second ¢ < speration of th of th fication, the tem & rising speed is fu.frhe:

tampe

sification to cperate the fan F71. Al

s pperates the fan F71 af the

n, at the stage of reaching &

2ase, in tum, when it reaches betwesn the temperaiure T and T1 is afan £71 af
i fan €71,

dote that the «i ion is alsa not limnited to the abave.

ification of the plurality of fan F71 is not limited 1o three, alse, ON /7 OFF cons

Further, 1o perform stepwise control described abeve, than
arranged in front of the frant air duct ACT, firstly, ¥ mlurality

ity of fan F71 is fed direotly to the air in fron path ACY, the
le to adopt a configuration sending air. By adepting such a ool

ration, even when
n the front air ciuct ACT.

sending air fram one fan F71, it can be fed evenly air thras

%B-2-2. Temperature contre! by the inverter coniral of the fan>
2 description is given of a temperature contral by the invarier cantrol of the fan,

he

Figure 12 is a characteristic diagram showing the temperature changs in the case of controiling the pane! temperatiire by the inverter control of the fan F71.

in Figure 12, 30 shown a frequensy variat onvel of t
temperature and the inverter and the vertical axis. Mote that the definition of each temperat

an panel tamperature
the same as FiG. 11

, it represents the frequency of the

d bt star

Began panel tamperature rises activates liquid crystat
v cantrol inverter at that time is tow, the rotational

T nane! lemperawre predstey

ting the fan 71, a

reasad alsc nigh rotaticn spesd of the fan F71. Then

s convolied, als

<1328

Ney 16 a heater,
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levice 1, the temperature of the liquid erystal panel 13 is the same extent as outdons temperatuie, in coid

in 5 state where the outdoors does not use 4 liguid crysis! disg

iy be fower thar the ope: teraperature limit

13 fror ser o the lempeiature eonirol set iowe

o prehest)

ght 12, but ol
heater HE
10 and the temperature convol setuppe

ik T3 by multiplying the trme,

o, it osn be pan

el lernperature shortens the time o reach the temperature contio!

nergture control se

{lernpes

Figure 13 is a characteristic disgram showing the termpeiatiure change inthe case of controlling the Gt prehieating heater 41,

ont pane! prehzatin

y tal axis represents time, the vartical axis reprasents the *ernp&ran
temperaiuie {panel temperature} of the 'xqulri orystal panet 13 in each {‘,t’--f:’i g

neater H1, and the OFF periag, the change in
v, Also, it hange in panel

a characteristic of the "Ves

urface pr i of the 'no hest

0 an operable temperature limit T1, entering from

FIG. 10
gt 12 of the start of th

g shown i

the bach

re T0. On the other hand, after the activation

ng attention e the characteristics of the
iguid crysis! display device 1, ON Then the panel front prehe:

he time 11 of the pansl temperatire 1
g heaters H1, 59 tepresented in the characters
e T,

ios of the "Ves heater”, increases the rate o

nanel termparaire, the tamparawre in & shorter time 10 than the time 11 0 rea

e panel front prehes

Afrer reaching the temperature T s the tempersture tise is foliowed by only heat input fro 0 stop (OFF).

Thus, the panel tempersture by ising a panel front preheating heater H1 is able to shorten the time 19 reach the temperature control region, that the panel tamperature

enters the temperaiure contral area in a shiort time, th operation of the § crystal panel 13 can shorten

> timne 1o stabiiize.

id erystal pane! aperating temperatune is maintained prope

tof the panel preheating heaters H1, casing 2 2also be usedin

ating heater H

temperature control regian.

i@ panel tamperature After reachin

ion, since the stop panel

power consumption can be reduced.

in the ahbove des
51 inpiut |

ione heat input from the bas crly

eaches a

s been descrived as the panel temperature by applying a time enters
coru“i red that the outdanr temperature is very low, if sa, even after allowed ta reach 2
= front preheating, the he:

the temperature contro! ares

temperature cont 1 witheut stopping, the pane! temperaiure can be

an F71, F 72 vased on the panel temperature, the panel by 2|
snel temperature efficiently it can be controiled, snd the

riately contratling the aperation of the front
e eep the nane! temperature constant, itis

As desoribed above, by monitaring the i
prehieating heaters H1 and housin
nossibie to stal

esting
<0 can reduoe power consumption by eliminat

s a display function or heatng.

UNNecessany oo

<8-3. Condensation nrevention measures»

i colid en

il

nts, moving a osidoor display devices, such s indoots, under certain conditions cause condensation on er suiface of the front or

3, the vist 2d

parent plate 28, the liquid ¢ rirnage may be red

: a surface treatment on the front of the inner and outer surfaces al

Therefore, as shown i FIG, 14, by o anel 13 of the transparent plate 23,

taking therehy suppressing the deterioration of visibility due 1o condens

Shaws an excerpt only transparent plate 23 and the tiquid cws*.al di ; devi L4 the ou transparent plate 23,
the inner surface eoating 232 is disposed on the inner surfane of the transpal 2 D pan afine !:q--\d orystai
pane 13,

Thein

=1 surface coating 232 a”d the ~1q i ol r‘l’»tal na

ng the visiti the outer suiface o
toh may Le 10 supn

a decreass in visibil

ity, a5
oress by replas ng a5 Necassal
ity dije to deps

pet
=
::
H]
3

A oun

ion has been made assuming tha , may be ised indaors, alsa i

aying that the same aifect.

51y 1o provide the esves-like projecting portions 221 onthe
21, if the window side 21 may have a flat structure. In that o

ver side of the transparent plate 23,

or at the expense well withou

ar or dust from the air vanis a

trate, it may be devise

gh the above des ] been descrivad on use of g li

surface, even when

ssumption the

ty of temperatire g a plasma

1S 8 CI0s:

chal’am-.

outdoor display sppaiatus according 1o the present inventi
tus acc-:-rdm‘ 0 the presant

5 to the presentinvention. itis a cross-sectionat
sa -:ros-:»se-:tional view

susting the configuration of a first amb
pr-lat on of the first embod

i!ustrat- b = first i of the ou tdﬂmdmp.av apraratus ae o’cx-:g o the pr

Histrati
ay AnpaTH

h modification of the first ernbodiment of the cutdoor display appsrs invention. it is  oross

) w‘ocrd:ng 1o Thh prasent
of a secand embediment of the nutdeor dispiay apparatus acearding to the present invention. it is a d

g the con ﬂqu iagram for explaining a control
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3y apparatus according to the present invention. it
by ON / OFF control of the fan. itis a charasteristic
ol of the fan. ttis 5 charast
a sonfiguration in which

e panel

1 , second device box, 11 housing, 12 backiight, 13 Hquid orystal panel, 23 a transparent iate, 2217 prowrusions 223 back protrusion, ACT fron? air
duct, AC2 rear air p;th QOP1, OP2, QF3, OP4, OPS opening, F1, F11, F12,F21, F31, F41, F42, F71, F72 fan, H1 front panel preheating heater, H2 hausing preheating heater, T
termperaiue se

Chiad By (28}

tmage dispiay de
Outdoor dispiay enciosuis

Cutdaor dis

Sutdeot display system

Temperatur: a
for outdoor imsge

trnage dispiay device

Dispiay device for advertisement

aftic dispiay

16216

0

2611-65-18 KA AT A Standing signuoard for fat display

W23

e display device

Sanyo Eleotric Co Ltd tmage dispiay device
Sanyo Electric Co Ltd image dispiay devic

2011-67-14 LA T RDTOR )T

2611-07-21 tod apparatis havi

Liquid crystal dispiay device

Ligquid orystal dispiay

Sisplay

2160830 Dispiay device

2015-02-30 image dispiay device

2010-12-28 2012-07-05 Display device and cutdoor disp

lass Colid Tisnsparent profective

Dispiay apparatus

https://patents.google.compatent/dP2008163217Alen?0q=JP2008163217A
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ic contrailer

Billooard that have air conditioning sysiem

nd methad for thermally convoliing an

D\S"l iy unit and the vending maehine having the

a heat dissipation structure
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-~
Ground-embeddad air cooled light ce, in particular floodiight or sesled lamp
Liguid crystal dispiay havi
Light emitting diode (ted) slumination 2nd fiquid erystal display device using the same
Cooling unit and display apparatus having the same
Prc_:ecilor
Luminaire
Gisplay device us outdoors
.mfcrrr: ;
RE 2060930507 Liquid crystal dispiay devic
Refrigerator
!E?GCFF(;P informstion board
Liquid crystal display device
20070830 Apparaws for air cocling ranic device
Plasma v device
20050203 Display app i thereol
Powsr LED !iéhting asse
Ortica! devics and scaling method therent
1G04 Ventitation fan with lghts
20110809 )iepi:;y device
1994-07-22
2004-06-01
20080618 Dispiay cabinet for tight amitting dicde Hghts and method of use
2W02-08-3¢ Lamp for projector and liquid erystal projector
Priority And Related applications
Priority Applications (1} N
o date
20041212 2004-12-10 Cutdesr display device
Applications Claiming Priority (1) o

Gudoor display devics

About
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Abstract of JPHOD24ETES (4)

FROBLEM TQ BE BQLVED: To enable the heat generated in an electronic equipment
case o be efficlently radiated by a8 method whereln a partition is provided o form a
path for making the air agitated by a fan provided in the case circulate in the whole
case. SOLUTION: A partition 7 is provided in parallel with a partial outer wali 2 of an
sleclronic case 1 and then aperiure parts gre provided onboth ends soasfofixafan B
on one aperture part as an air putlet while the alr agitaied by the fan 5 is run away from
the alr inlet 77 as the other aperture part along the ouler wall to be absorbed from the
lower Hlange part of the fan 5 of the cutlet to the fan 5 to form a circudalion path.
Through these procedures, the distance of the alr running along the culer wall 2 s
prolonged thereby enabling the radialing effect {0 ba enhanced efficiently.
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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 KR200401354

Technical Field [0001] The present invention relates to a cooling structure for a liquid
crystal display device,

1 is a perspective view showing an appearance of a liquid crystal display device
according to the present invention;

2 is an exploded perspective view showing a heat dissipation structure of a conventional
liguid crystal display device.

3 is an exploded perspective view showing a heat dissipation structure of a liquid crystal
display device according to the present invention.

4 is an exploded perspective view showing a heat dissipation structure of another liquid
crystal display device according to the present invention.

Fig. 5 is an exploded perspective view showing a heat dissipation structure of another
liquid crystal display device according to the present invention; Fig.
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6 is a perspective view showing a heat dissipation structure of a liquid crystal display
device according to a preferred embodiment of the present invention;

7 is a perspective view illustrating a heat dissipation structure of a liquid crystal display
device according to another preferred embodiment of the present invention;

8 is an explanatory view showing a heat source flow of the heat dissipation structure of
the liquid crystal display device according to the present invention.

FIG. 9 is a perspective view showing an embodiment of a combination of a plate heat
pipe and a heat sink according to a preferred embodiment of the present invention; FIG.

FIG. 10 is a partial view showing a top - to - bottom coupling structure of a liquid crystal
display device according to a preferred embodiment of the present invention; FIG.

11 is a partial sectional view showing an internal section of a plate - shaped heat pipe
applied to a preferred embodiment of the present invention;

{Description of Reference Numerals for Main Parts of Drawings)

10;

An external chassis 11, a first chassis 12, a second chassis

[12]

12a second chassis slope 20, a backlight unit (BLU} 30, an LCD panel (LCD panel)
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40;

A light transmitting portion 41, a prism sheet 42,

43;

A reflective sheet 44, a light guide plate 50, an LED package circuit board (LED package
circuit board)

LED 60, backlight unit frame (BLU frame) 70: control panel

160;

A heat radiating plate 110a, a side ventilation hole 110b,

1110}

110c¢; an inclined surface ventilation hole 120; a separating wall 200;

211

A plate - shaped heat pipe container 212; Plate type heat pipe channel

220

A heat sink 230;
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132]

BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to a heat dissipation structure of a liquid crystal display device including a
backlight unit (hereinafter referred to as BLU) using an LED as a light source, and more
particularly, Has a heat dissipating structure in which a very excellent heat pipe is used
as a heat transfer medium and a heat sink for dissipating heat transferred to a heat pipe
is disposed in an upper space of an outer chassis of the liquid crystal display device.
The heat pipe takes the form of a plate for thinning the heat dissipation module. In
general, LCDs such as TFT - LCDs are light - emitting elements that can not emit light
themselves, and thus an external light source is required, and the device that provides
this light is a BLU. Light sources used in BLU include cold cathode fluorescent lamp
(CCFL), light emitting dicde (LED), and surface light source {(FFL). In recent years, the
adoption of LEDs having advantages of high power consumption, low power
consumption, environment friendly, and thinness has been increasing in the light source
market led by cold cathode fluorescent lamps. LED has the advantages described above,
but has a disadvantage that the light efficiency is as low as 20 to 30%. 32The number of
LEDs used in the BLU of an inch TFT - LCD is about 400 (about 1W consumed power
per LED), and the heat generated here is about 280W. Failure to dissipate such high
temperatures can lead to short circuit of the LED printed circuit board on which the LED
is mounted, causing BLU inoperability, and durability and reliability are largely lowered
due to the operation of the related electronic compoenents in a high temperature
environment. A cold cathode fluorescent lamp mainly used as a BLU light source of a
conventional liquid crystal display device has a very small calorific value as compared
with an LED, and a BLU frame 60, which is a structure for accornmodating the BLU, is
used as a heat discharger or a fin- 100}, and heat generated from a heat source such as
a light source is radiated to the outside using natural convection or forced convection. 2
shows a heat dissipation structure of a conventional liquid crystal display device.
Recently, the adoption of LEDs as a BLU light source of a liquid crystal display device is
increasing. The heat generated in the LED 51 is dissipated to the outside through the
heat emitting body 100 mounted on the rear surface of the BLU frame 60. However, the
volume of the heat emitting body 100 is increased, 1 have.

Also, although a large - capacity cooling fan is employed to promote heat dissipation, it
has a problem that a large noise is generated. The object of the present invention is to
provide a heat dissipation structure of a liquid crystal display device having excellent
heat dissipation performance while satisfying the thinning requirement of a liquid crystal

14-11-2017 4

CIVIQO001583

SEC et al. v. MRI
SEC Exhibit 1031.0406
IPR2023-00254



display device. The heat sink is used as a medium for transferring the heat generated by
the LED. A heat sink, which is a main means for being coupled to the plate - type heat
pipe condenser and dissipating the heat to the outside, And a heat radiation structure of
a liquid crystal display device which is excellent in heat radiation performance and can
be made thinner and lighter.

In order to achieve the above object, the present invention provides a liquid crystal
display device including a BLU (20) using an LED as a light source, wherein a cooling
module having a plate heat pipe (200) and a heat sink Thin, lightweight, and improved in
heat radiation performance. The plate heat pipe 200 is mounted on one side of the LED
package circuit board 50 or the back surface of the BLU frame 60 with a side of the
plate heat pipe 200 attached thereto. The LED package circuit board 5C or the plate -
shaped heat pipe 200 installed on the rear surface of the BLU frame 60 is installed at an
acute angle with respect to the gravity direction. Here, the direction in which the
channel 212, which is the working fluid movement space in the plate - type heat pipe
200, is formed is the same as the installation direction of the plate - type heat pipe. The
plate heat pipe 200 is a plate type in which at least one surface of the upper and lower
surfaces of the container 211 has a constant flatness for reducing the thickness and
resistance to heat. The heat sink 220 is installed on the plate - shaped heat pipe 200,
which is disposed at an acute angle with respect to the direction of gravity by the heat
dissipating means of the plate - type heat pipe 200. The heat sink 220 coupled to the
upper portion of the flat plate heat pipe 200 is installed in a space above the second
chassis 12 to reduce the thickness of the liquid crystal display device. And may be
installed in the upper space of the first chassis 11. The upper space of the second
chassis 12, on which the heat sink 220 is installed, functions as a passage for air
movement. And a side ventilation hole 110a, a top ventilation hole 110b or a slope
ventilation hole 110c is installed on one side of the second chassis 12. [ Also, a cooling
fan 230, which is forced convection inducing means, may be mounted on the ventilation
opening. According to a preferred embodiment of the present invention, the plate -
shaped heat pipe 200 is provided at an acute angle with respect to the gravity direction
on the back side of the LED 51 as an exothermic optical element. and the heat sink 220
is disposed on the upper side of the plate - By being installed in the upper space of the
chassis, it contributes to the thinness of the liquid crystal display device, improves the
heat radiation performance, and improves the reliability and durability of the liquid
crystal display device.

BEST MODE FOR CARRYING OUT THE INVENTION Hereinafter, preferred
embodiments of the present invention will be described in detail with reference to the
accompanying drawings. it should be understood that the detailed description of the
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present invention is illustrative of the present invention and is not limited to the
embodiments described herein but may be embodied in other forms. The above -
described embodiments are provided so that the disclosure may be thorough and
complete, and that those skilled in the art will be able to convey the spirit and scope of
the present invention. In the accompanying drawings. some are exaggerated in order to
clearly convey the features of the present invention. In addition, general additional
components and devices of the liguid crystal display device which are not described in
detail herein can be provided. 3, the cooling structure of a liquid crystal display
according to the present invention includes a backlight unit 20 for providing a light
source to an LCD panel 30, an LCD panel 30 as a light receiving element, and an LED 51
as an exothermic optical element A cooling module to which the heat sink 220 and the
plate heat pipe 200 for processing the generated heat are coupled, a control panel {not
shown) such as a first chassis 11, a second chassis 12 and an LED driving circuit 70).
The backlight unit 20 includes a light correction unit 40 composed of a light guide plate
44, a reflection sheet 43, a diffusion sheet 42, a prism sheet 41 and the like and an LED
51 serving as a light source, And a BLU frame 60 serving as a structure for coupling the
BLU components such as the LED package circuit board 50 with the light transmission
unit 40. | The BLU frame 60 also serves as a radiator for diffusing the heat generated
by the LED 51 in addition to the structure supporting the BLU 20 component. 4, the heat
sink 220 coupled to the upper portion of the plate - shaped heat pipe 200 may be divided
into at least one unit, and the heat transferred through the plate - The separating wall
120 is installed on the upper surface of the second chassis 12 in order to minimize
thermal interference between the first chassis 12 and the second chassis 12, [ The
partition wall is provided in proportion to the number of the divided heat sinks 220.

Also, an upper surface ventilation hole 110b may be formed on the upper surface to
smoothly perform indeor and outdoor air inflow and outflow. 4 and 5 show a heat
radiation structure by forced convection with a cooling fan 230 as a forced convection
inducing means. Referring to FIG. 5, the heat transferred to the heat sink 220 through
the plate - shaped heat pipe 200 without the cooling fan 230 as the forced convection
means dissipates the heat source to the cutside by natural convection. A side ventilation
hole 110a and a slope ventilation hole 110¢ are formed in the second chassis 12 in order
to smoothly radiate heat by natural convection. The cutside low - temperature air flows
into the side ventilator 110a, and the inflow air gets heat from the heat sink 220, and the
heated air is discharged to the outside through the sloping ventilator 110c. 6 and 7,
there is shown a heat dissipation structure of a liquid crystal display device in which a
plate - shaped heat pipe 200 accommodated in a second chassis 12 and a heat sink 220
are coupled. 6 is a heat dissipation structure of a liquid crystal display according to a
preferred embodiment of the present invention by forced convection provided with a
cooling fan 230. FIG. The heat generated from the LED 51 is transferred to the upper
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heat sink 220 through the plate heat pipe 200 and is discharged to the outside by forced
convection by the cooling fan 230 mounted inside the side ventilation hole 110a Thereby
releasing heat. 7 is a heat dissipation structure of a liquid crystal display according to
another preferred embodiment of the present invention by natural convection without a
cooling fan. The heat generated by the LED 51 is transferred to the upper heat sink 220
through the plate heat pipe 200 and the air introduced from the side air vents 110a and
the like takes heat from the heat sink 220, The ventilation hole 110c and the like.
Referring to FIG. 8, the process of heat dissipation from the LED 51 to the outside will
be described. Heat generated from the LEDs 51 mounted on the LED package circuit
board 50 is transferred to the BLU frame 60 through the LED package circuit board 50.
The BLU frame 60 serves as a structure for receiving the BLU components and at the
same time diffuses the heat transferred from the LEDs 51 by using a large area to
perform a heat radiation function to lower the heat amount per unif area.

Therefore, the material of the BLU frame 60 is preferably aluminum or the like having
excellent thermal conductivity. The heat transferred and diffused into the BLU frame 60
is transferred to the plate - shaped heat pipe 200, and the heat is transferred to the
internal working fluid, sc that the liquid working fluid abscrbs the heat and is changed to
the vapor phase to move upward. The moved working fluid discharges heat by the
cooling fan or the low - temperature outside air introduced from the side ventilated by
the natural convection in the condensed part to which the heat sink 220 is coupled. The
working fluid in the gas phase that externally releases heat is liquefied and returned in
gravity direction by gravity and capillary force. By repeating this series of processes,
heat generated from the LED 51 is emitted to the outside. Referring to FIG. 9, according
to the cooling structure of the liquid crystal display device according to the present
invention, the heat sink 200 is coupled to the upper portion of the plate - shaped heat
pipe 200. In the plate heat pipe 200, a plurality of small heat spread pipes 200 are
installed in parallel with each other depending on the arrangement of the LEDs 51. 10, in
the cooling module including the plate heat pipe 200 and the heat sink 220 coupled to the
plate heat pipe 200, the heat sink 220 is disposed in a space above the second chassis
12, . The plate - shaped heat pipe 200 is installed at an acute angle with respect to the
gravity direction on the back surface of the LED package circuit board 50 or the back
surface of the BLU frame 60, and a thermal interface material such as a heat dissipation
pad is used to reduce thermal resistance . The channel direction of the plate - shaped
heat pipe 200 is the longitudinal direction, and exhibits the maximum performance when

of the plate - shaped heat pipe 200 are formed as a single unit or a plurality of units are
formed in parallel. In case of a single channel, a circular container 211 having an inner
wick or a circular heat pipe is compressed by pressing or the like to form a flat surface
to form a plate - shaped heat pipe. 11 (b}, a plate heat pipe in which a plurality of
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channels are formed in parallel by extrusion or drawing processing does not require
additional processing such as pressing, but surface grinding such as grinding may be
added to improve flatness.

As described above, according to the cooling structure of the liquid crystal display
device according to the present invention, since the heat generated in the LEDs 51 is
dissipated to the outside, the cooling structure of the liguid crystal display device having
excellent heat dissipation performance, .
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CLAIMS KR200401354

1. A cooling structure for a liquid crystal display including a backlight unit (BLU) using
an LED as a light source, the cooling structure comprising: a plate - shaped heat pipe for
diffusing and transporting heat generated from the LED; A heat sink having a plurality of
fins coupled to an upper portion of the plate - shaped heat pipe as heat dissipating means
of the plate - type heat pipe; A second chassis for receiving the plate - shaped heat pipe
and the heat sink; A second chassis upper space in which the heat sink is located and
forms a travel section of the air flow; And an air vent formed on a side surface, an upper
surface, or an inclined surface of an upper portion of the second chassis for flowing
outside air into the heat sink.

The cooling structure of a liquid crystal display device according to claim 1, wherein the
plate - shaped heat pipe is provided on the rear surface of the LED package circuit board
or the backlight unit frame.
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The cooling structure of a liquid crystal display device according to claim 1, wherein the
plate - shaped heat pipe has at least one channel and at least one outer surface is flat.

The cooling structure of a liquid crystal display device according to claim 1, wherein the
plate - like heat pipe and the heat sink are integrally or detachably coupled.

[oa}

The cooling structure of a liquid crystal display device according to claim 1, wherein a
cooling fan, which is forced convection inducing means, is provided on a side surface, an
upper surface, or an inclined surface of the upper portion of the second chassis.

14-11-2017 2
CIVIQ0001588

SEC et al. v. MRI
SEC Exhibit 1031.0412
IPR2023-00254



Electronic Acknowledgement Receipt

EFS ID: 32459211
Application Number: 15789331
International Application Number:
Confirmation Number: 2408

Title of Invention:

ELECTRONIC DISPLAY WITH COOLING

First Named Inventor/Applicant Name:

William Dunn

Customer Number:

8698

Filer:

Eric Michael Gayan/Brianna Lacy

Filer Authorized By:

Eric Michael Gayan

Attorney Docket Number:

MAN2241-045P

Receipt Date: 26-APR-2018
Filing Date: 20-0CT-2017
Time Stamp: 18:01:08

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B){tes)/ Multl. .Pages
Number Message Digest | Part/.zip| (ifappl.)
614059
1 Information Disclosure Statement {IDS) | MAN2241_045P_Supp_IDS_4_ no 3
Form (SBOS) 26_1 8pdf 69677bb38e3bb317536c5c46526b2d4c7c|

5594c4

Warnings:

SEC et al. v. MRI
SEC Exhibit 1031.0413
IPR2023-00254




Information:

414626
2 Foreign Reference JPH062337.pdf no 8
4a440a729ac4c918000f830eb57d8af3820¢|
5c5¢
Warnings:
Information:
539928
3 Foreign Reference JPH08305301A.pdf no 9
8a730923aee2%b7b6ee83dSfcfe1adb095
ab%es
Warnings:
Information:
423742
4 Foreign Reference JP2007293105A.pdf no 9
9ff1e4b39fbeas564b955f33%e5ea6047c5
Warnings:
Information:
1729686
5 Foreign Reference W02007116116.pdf no 25
5b6f5a8699206260d4e7dfad596c92d571c|
Warnings:
Information:
20420906
NAVY_GuideManualofCooling
6 Non Patent Literature MethodsforElectronicEquipme no 212
nt_1955. pdf <0158fa5d99991 c9eeSatcalefdfad56982d
716¢
Warnings:
Information:
6020724
7 Non Patent Literature SCO‘IT_Coo!lng_of_EIectromc_ no 119
Equipment.pdf
2e8470b3796877979660434dab357343c2a|
245a
Warnings:
Information:
9784350
SERGENT_Thermal_Manageme|
8 Non Patent Literature nt_Handbook_For_Electronic_ no 190
Assemblies.pdf Baecc30453475921905205c51cf440421444)
fdc2
Warnings:
Information:

SEC et al. v. MRI
SEC Exhibit 1031.0414
IPR2023-00254




5553990
YEH_Thermal_Management_off
9 Non Patent Literature _Microelectronic_Equipment. no 148
pdf 044262cf6e9da24463da579895e685ee bt
Warnings:
Information:
. ) 830495
Yung_Using_Metal_Core_Print
10 Non Patent Literature ed_Circuit_Board_as_a_Solutio no 5
n_for_Thermal_Management.
197839c2a97abf85417829c149e7aa52437
pdf 3ef30
Warnings:
Information:
1816909
11 Foreign Reference JP2006163217.pdf no 29
d4768954d8fd971445d3a24efd9cd4f7aca
cfaf
Warnings:
Information:
352574
12 Foreign Reference JPH09246766.pdf no 5
dc6d57fb7817e732289d8b0fbc44796debO)
fc15a
Warnings:
Information:
543817
13 Foreign Reference KR200366674.pdf no 10
068275fd2779572a0e6fd362dd99de923e2)|
Warnings:
Information:
194202
14 Foreign Reference KR200401354.pdf no 1
740742a9531732dd437483d57c5c7605c03]
1935
Warnings:
Information:
473959
2018_01_24_MRI_v_Civiq_Def
15 Non Patent Literature endants_|nitial_Invalidity_Cont no 51
entions.pdf d12f862dd8b55407ech24d926dd04d 1323
151efa
Warnings:
Information:

SEC et al. v. MRI
SEC Exhibit 1031.0415
IPR2023-00254




Appendix_|_Initial_Invalidity_C

122864

16 Non Patent Literature laim_Charts_US_Patent_No_91 no 4
73325.pdf 5c7599fe0eb7a2d0c38dadd3bf1a599a232)
Warnings:
Information:
593686
CIVIQ_Invalidity_Claim_Charts_|
17 Non Patent Literature AppendixA_through_Appendix no 51
D.pdf a1675e081d5ab7076f50e49f0ab222befdf]
Warnings:
Information:
595644
WANKHEDE_EvaluationofCooli
18 Non Patent Literature ngSolutionsforOutdoorElectron| no 6
ics_Sept_2007.pdf 8cf8a695a27438456€0403181c90fdfa82737]
Warnings:
Information:
228772
19 Non Patent Literature C|V|q7Inval|d|.ty7CIa|m7Chart57 no 18
AppendixF_to_H.pdf
71b05bacealcca3e34eeaf445e2ch361c3c7|
62el
Warnings:
Information:
23234336
STEINBERG_Cooling_Techniqu
20 Non Patent Literature es_for_Electronic_Equipement no 63
_First_Editon_Page'l_63_pdf 16119301849d8b97f6be1 b20c 28602667265
cda9
Warnings:
Information:
21676131
STEINBERG_Cooling_Techniqu
21 Non Patent Literature es_for_Electronic_Equipement no 62
_First_Editon_Page64_125.pdf | edsioafs11193a43d4008d56ce00025d18
Warnings:
Information:
20890965
STEINBERG_Cooling_Techniqu
. es_for_Electronic_Equipement
Tz - no 65
22 Non Patent Literature _First_Editon_Page126_to_195
0932fc7aa930c9c0112ef900b62842e6976f3
.pdf odas
Warnings:

Information:

SEC et al. v. MRI
SEC Exhibit 1031.0416
IPR2023-00254




STEINBERG_Cooling_Techniqu

20978765

es_for_Electronic_Equipement

23 Non Patent Literat no 65
on Fatent Literature _First_Editon_Page196_255.
8c7322daa1619e78c4faaSbesf527870b00cS|
pdf 353
Warnings:
Information:
7252411
STEINBERG_Cooling_Technieq
24 Non Patent Literature ues_for_EIec.t.romc_Equment no 74
_Second_Edition_Page1_to_74|
b69c3bce8bf1ff56116375b630a63f0ee5d 04
.pdf ae8
Warnings:
Information:
6853750
STEINBERG_Cooling_Technieq
. ues_for_Electronic_Equipment
- = - no 76
25 Non Patent Literature _Second_Edition_Page75_to_1
dd3ab16cf939446325c62eb80e9ec0fd4 391
SO.pdf a107
Warnings:
Information:
6342859
STEINBERG_Cooling_Technieq
. ues_for_Electronic_Equipment
- y no 75
26 Non Patent Literature _Second_Edition_Page151-225
6fe38c06913ecdcObbe590040cchcf22ceabl
.pdf
Warnings:
Information:
6635154
STEINBERG_Cooling_Technieq
27 Non Patent Literature ues_for_EIec.tromc_Equment no 74
_Second_Edition_Page226_to_| )
1e1040cf43295623775a8531c0c26ebeeb
299.pdf
Warnings:
Information:
239589
28 Non Patent Literature Dawd_Ment!ey_StateofFIatPan no 7
elDisplay.pdf
099fd7ebdc7253b2546292fa16focSef4c06)
547e
Warnings:
Information:
1537694
29 Non Patent Literature U58854§727IPR_BIonderDecAn no 70
dCV_FileHistory_pg1_70.pdf
071d9b9582872bd78d13172d8d82d 7753
9de7ae
Warnings:
Information:

SEC et al. v. MRI
SEC Exhibit 1031.0417
IPR2023-00254




1670779
US8854572_IPR_BlonderDecAn
30 Non Patent Literat - = no 70
on Fatent Literature dCV_FileHistory_pg70_140.pdf
a67bfa7e6fa1858cd 181d19692a5556809f2)
220c
Warnings:
Information:
5386405
US8854572_IPR_BlonderDecAn|
31 Non Patent Literature dCV_FileHistory_pg141_211. no 71
pdf 3ff2fcdac6552c972d2deab7312b4cfa213cy
Warnings:
Information:
8957394
US8854572_|IPR_BlonderDecAn|
32 Non Patent Literature dCV_FileHistory_pg212_282. no 71
pdf d230665dd826743cb0cd1d75€15702a645
440af3
Warnings:
Information:
7432985
US8854572_IPR_BlonderDecAn|
33 Non Patent Literature dCV_FileHistory_pg283_353. no 71
pdf 106a3da2e3d9770b4e63198e 1e7facd7e5d
Warnings:
Information:
7702082
US8854572_IPR_BlonderDecAn|
34 Non Patent Literature dCV_FileHistory_pg354_427. no 74
pdf 009c4bb 1801 cfc8d6cdacasb073dcca4bss
60aed
Warnings:
Information:
Total Files Size (in bytes){ 198046232

SEC et al. v. MRI
SEC Exhibit 1031.0418
IPR2023-00254




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

SEC et al. v. MRI
SEC Exhibit 1031.0419
IPR2023-00254




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Q. Box 1450
Alexandria, Virginia 22313-1430
WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/789,331 10/20/2017 William Dunn MAN2241-045P
CONFIRMATION NO. 2408
8698 PUBLICATION NOTICE

STANDLEY LAW GROUP LLP

6300 Riverside Drive IR DR
00000

Dublin, OH 43017 0000009728359

Title:ELECTRONIC DISPLAY WITH COOLING

Publication No.US-2018-0042134-A1
Publication Date:02/08/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Oftice of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

SEC et al. v. MRI
SEC Exhibit 1031.0420
IPR2023-00254



EP 1 408 476 A1

) . AT ATV
(19) a European Patent Office

Office européen des brevets (11) EP 1408 476 A1
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) intc17: GO9F 9/33, HO1L 33/00

14.04.2004 Bulletin 2004/16
(21) Application number: 03077965.6

(22) Date of filing: 19.09.2003

(84) Designated Contracting States: *» Devos, Bruno
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 9870 Zulte (BE)
HU IEIT LI LU MC NL PT RO SE SISKTR * Veldeman, Steve
Designated Extension States: 8000 Brugge (BE)
AL LT LV MK * Declerck, Tom
8760 Meulebeke (BE)
(80) Priority: 11.10.2002 EP 02079208 * Meersman, Karim
10.10.2002 US 417515 P 8610 Kortemark (BE)
* Vanluchene, Kristof
(71) Applicant: BARCO N.V. 8720 Dentergem (BE)
8500 Kortrijk (BE) * Van Hille, Herbert
MA 02138-5321, Cambridge (US)
(72) Inventors:
¢ Thielemans, Robbie (74) Representative: Bird, Ariane et al
9810 Nazareth (BE) Bird Goen & Co,
¢ Ooghe, Koen Klein Dalenstraat 42A
8920 Langemark-Poelkapelle (BE) 3020 Winksele (BE)

¢ De Keukeleire, Steven
9800 Deinze (BE)

(54) Light emission display arrangements

(67)  The present invention provides arrangements nections 28 from the light emitting element 12 pass
for electroluminescent displays 10 comprising a pack- through said heat sink 22. Drive circuitry 30 for the light
aged semiconductor light emitting element 12 that has emitting element 12 is connected thereto by the electri-
a light emitting display side 16. A heat sink 22 is dis- cal connections 28 and spaced apart from the heat sink
posed in the region of a rear side of the light-emitting 22 in such a manner that at least one cooling channel
element 12 opposite to the display side. Electrical con- 34 is defined between the heat sink 22 and the drive

circuitry 30 for the passage in use of a cooling fluid.
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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 to 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-

BACKGROUND 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 introduced in the form of a fan blowing
panel displays are described in "Display interfaces”, R. onto the heat sink. Like the lamp of US-6161910, at least
L. Myers, Wiley, 2002. The electroluminescent element 20 a portion of the heat generated by the LED's in this pro-
of aflat panel display may comprise one or more devices posal must be transported 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 diodes (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] It 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. 11a two 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 increasethe 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] It 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 arrangement that provides 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 (OLEOQ), EL-displays with phosphors or Liquid Crystal
to provide improved cooling arrangements for such dis- elements.
plays suitable for use where the display mustbe sealed, 70 [0015] The array is preferably packaged when it is 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- 75 comprise encapsulation for environmental protection.
cially tiled or segmented displays. For instance, the elements may also be OLED's which
[0011] It is also an object of the present invention to 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 is found in an LCD. The array hasa 25 [0016] The heat sink may comprise a heat transport-
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 stillimage. 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 comprise 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 connections 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 a fan, 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 arear 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, for ex-
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 cooling may be provided by
forcing a coolingfluidthrough 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- 70 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
to 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. 6a and 6b 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 afrontview 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 said dis- 35 matic views of cooling channels of a display shown
play side, the heat sink forming a side of the cooling in Fig. 6b.
channelremote 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 a liquid 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 also provides a method
of producing a tiled display, including juxtaposing a plu- DETAILED DESCRIPTION OF A PREFERRED
rality of panel displays produced using a method 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 does not have to
manner that at least one cooling channel is defined be exactly flat but includes shaped or bent panels. A flat
between said array and said drive circuitry, the cool- 55 panel display differs from display such as a cathode ray
ing channel 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-
4
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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 notconsidered a 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 presentinvention is more widely applicable 70 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.
also displays having arrays of light emitting devices, 75 The heatsink 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 addition 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 devices such 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 combinationis an 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 preferableto use a cooling fluid including a fluid or fluids
an increased LED density and in displays where the otherthan 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] Inthe particular but non-limiting example illus-
to keep the cooling channel 34 very short, havingacool- 70 trated in Figure 1a, an open loop gas cooling 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 cooling 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 convection 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 middle 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 to 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. In the case of open loop cooling, the cooling tiled displays appear as if they are cne-piece, the gap
fluid is discarded after passing along the cooling 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 56 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 fluid 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. For a 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 59 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 IP54 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 drivers tothe display
the fan assembly 60 and the power supply 61 removed. 75 elements 58. The display array 59 (as shown in Fig. 8)
A controller 82 and a driver assembly 64 with cne or is attached to this plate to form a display unit. A cover
more drivers are then exposed. The drivers are able to 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 66 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 62. The controller 62 and the other devices
light emitting devices 58. 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 56. 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. 9a are the connector holes 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 to an air 45 heatsources are separated from the sensitive light emit-
cooling unit from which it returns to the input of aftile. 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 exitfrom 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 be formed forthe 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 mentioned embodiments, the cooling at those 70 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- 15 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 6, wherein said light
both parts simultaneously. 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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11.
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13.

14.

15.

16.
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A display according to any of the claims 4 to 9,
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.

A display accordingto any precedingclaim, 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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Description

BACKGROQUND OF THE INVENTION

that it i3 necessary to design a heat radiation system to
meetthese conditions. In orderto mest a luminance level
required by an LCD of over 20 inches under the current
elernent efficiency level, a heat radiation capacity of over

Field of the invention 5 300W/m? is required.

[0008] FiG.1 is a schematic cross-sectional view of a
f0001] The present invention relates to a light emilting backlight unit disposed at an LCD according to the prior
device package and a back light unit for figuid crystal art. Reference nurmeral 10 is an LCD. A dissipation sheet
display using the same. (20} Is disposed &t a rear surface of the LCD {10). Atthe

0

Description of the Prior At

[00602F I general, the light emitting dicde (LED} is g
davice for transforming electriclly to fight by utilizing a
theory that, if a current is made to flow in a forward di-
rection in & junction comprising two different semicon-
ductors, elactrong and holes are coupled at a junction
region to generate a light beam. The sald LED has an
advantage in that it is resistant to shock, and has an al-

rear surface of the dissipation sheet (10} there is posi-
tioned a substrate (30} and in front of the substrate (30)
there is arrayed a plurality of LEDs (31). The substrate
(31) is attached at the rear surface thereof with a rear
sutface sheet (40), and at the rear surface of the rear
surface sheet (40} there is mounted & plurality of cocling
fins (41).

fogi10}  The plurality of LEDs is & backlight source of
the LOD {10) and the rear surface sheet (40} formed with
the cootingfins (41) is cooling meansforcooiing the back-

most eternal ife time under a specific condition. 20 light source.
{8003} An LED exceeding an incandescent lamgp has [0011] The LCD of a backiight unit using the LEDs ac-
been currently developed, Furthemnore, efforts have cording to the prior art can radiate approximately
been recently waged to use an LED of high efficiency as 8~9WIm2K even only with the thermal radiation and nat-
g fighting apparatus. However, the said LED does not ural convection. Howeaver, the luminance required by &
maich the efficiency of fluorescent light and # does not 25 large display device is accompaniad by a problern of heat
seern 1o be that easy to outperform the efficiency of the genaration four times that of the prier art, bring about a
flucrescent light within a short peried of time. probiem of the temperature of the rear suriace sheet ris-
{0004} Atthough the efficiency of LED does not mateh ing to almost 70 dagrees Celsius if the ambient temper-
that of the Hluorescent tight, the LED contains ne mercury ature s 30 degrees 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 envircnments.
0008} Typically, the light source proviging back-ilumi- [8012] The present invention is disclosed to solva the
nation {packlight unit. 8LU) toliguiderystal display (LGD) aforementioned problems and it is an cbject of the
devices is a Cold Cathode Fluorescent Light (CCFL). 25 presentinvention to provide 8 light emitting device (LED}
However, the CCFL contains mercury and is not a white package and a back light unit for liquid crystal display
light, exposing a limit in color expression of crystal dis- {LCD) using the same adapted to forcibly cool the LED
play. package and the back light unit of the LCD by using &
{00061  Meanwhile, although the LED is a monochro- fan and {o increase a heat radiation efficiency and to pre-
matic light source, and if three red, green and blue LEDs 40 vent degradation of the devices.
are combinad, a variety of color temperatures can be {0013} Inaccordance with a first aspect of the present
expressed to make an excellent LED. invention, an LED package comprises: a metal substrate;
{0007} One of the drawbacks of LED is that efficiency an insulation sheat formed at an upper surface of the
drops and lfetime dramatically shortens if temperature metal substeate; a plurality of elecirode lines formed on
of elements, particularly the temperature at a junction is 45 theinsulation sheet; LEDs electrically bondedto an upper
increased o a prescribed leve! by heat generated by op- surface of the pluralily of electrode lines and arrayed in
tical transformation process. Therefore, it should be im- rows and lines; a plurality of siriped protruders fixed at
perative that LED be kept in an operating temperature one strface thereof to a lower surface of the metal sub-
under 80 degrees Celsius because its weakness to in- strate, each spaced a pradetermined distance apar; a
crease in termperature. However, heat radiation efficien- 50 quide memberfixedto the othersurface of the protruders;
cy or density becornes 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 inlet and disposed at a lateral surface
1o the ternperature difference. For that reason, a partie- of the metal substrate and the guide member for circu-
uiar heat radiation design is requirad for high efficiency iating the sucked air through spaces of the protruders.
lighting or appiication of LED for backlight unit. 55 {0014} In accordance with another aspect of the
{oons]  Panicularly, in case of a light source providing present invention, an LED package comprises: a body
backlight unit to LCD using LED, the strong point of LCD arvayed 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-
2
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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 componenis according to the
present invention, where the air sucked by the fan of the
fan case (320) is the air cooled by a cooling unit (4003,
and the cooled air flows along a bottom surface (150a)
of the metal substrate to further enhance the radiating
effact of the LED package.

{0028} In other words, prefarably, the LED package of
FiGSR, 2 and 3 is further disposed with the cooling unit

©

discharged by the discharge fan and for supplying the
cooled air to the suction fan,

{0033] FIG.7 is 3 schematic congtitutional cross-sec-
tional view of a back fight unit for LCD according to the
present invertion,

{60341 The back light unit for liquid crystal display
{LCD.100) using LEDs comprising: a dissipation sheet
(120) disposed ata rear surface of the LCD (100} having
@ front surface and & rear surface; a substrate (130} dis-

{400} for cooling the air and supplying the cooled airio 70 posedata rear surface of the dissipation sheet (120} and
the suction inlet of the fan case (320). Preferably, a ¢ir- arrayed at @ front thereof with a plurality of LEDs {131}
culation pipe (410) is further mounted for supplying to and a cooling apparatus (200} cooling the substrate (130}
the cooling unit (400} the air which has flowed along the by discharging the air sucked by & fan (250} to a rear
bottom surface {1508} of the metal subsirate and then is surface of the substrate (130},
discharged. Ofcourse, the oooling unit (400} andthesuc- 15 [0038] The back fight unit according to the present in-
tion inlet of the fan case (320) are connected via & pipe vention serves 1o forcibly cool the substrate (130} on
such that the cooled air of the cooling unit (400) is intro- which a pluraiity of LEDs (131] are arrangad 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
{06271 FIGS. 5a and 5b are schematic sross-sectional metal and enhances the radiation 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 {0036] The cooling unit (200) comprises: & back sur-
invention. The metal substrate (150) of FiG 5a s etched face sheet (210} attached at one side thereof to a rear
to form the profruders (301), and the protruders (301) surface of the substrate (130} where the plurality of LEDs
and the metal substrate (150) are Integrally formead. The {131} are frontally arranged and profruded at the rear
guide member (310} and the protruders (301} of FIG.8b 25 surface thereof with a plurality of fing (211} each spaced
are integraily formed. at a predetermined distance apart; a guide member {220}
[8028] FIG.6 is a conceptual view of airflow where a attached to a distal end of the plurality of pins (211} and
fan case Is further disposed for discharging air accerding 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 thersunder with the fan case (320) for air @0 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 undar-
with a fan case (450)or discharging the air. neath the LCD (100} and the guide member (220) and
{6029} In other words, the fan (822) of the fan case 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 =ir 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 iaciiitate the discharge of surface shesat (210) and the guide member (220} are
the aiv via a discharge outlet (351). The air swiftly flows made of matal for enhancing the cooling efficiency.
along the metal substrate (150} by the fan (322) of the [0038] FIGS. &a and 8b are schematic constitutional
fan case (350) for discharge of the alr 1o cool the metal cross-sectional views of 'ayouts of & suction inlet formed
substrate (150) more efficiently. 4¢  at & cooling apparatus of a back light unit according to
{00301 Meanwhile, an LED package according 1o the the present invention.
prasentinvention comprises: akody arrayedthereen with {00381 Referring to FIG. 8, a suction inlet (261} of the
LEDs and formed thersunder 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 Fi5.8b, a suction inlet (282} is
and a suction fan infusing air through spaces of the plu- 45 formed at 2 froni surface of the fan case (270) which is
rality of protruders forcooling a lower section ofthe boay in paraliel with & front surface of the LED {10C}.
and the pluraiity of protruders by sucking the air. Further- [0Ga0}  FiG.9is aschematic perspective view of acool
mare, the suction fan is formed &t one lateral surface of ing apparatus mounted at a back fight 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 a discharge fan for sucking the air introduced 50 posed at the cooling apparatus (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 plurality of pro- rear surface of the substrate (130) on which the piurality
truders and the discharge fan are hennetically sealed of LEDs {131} are frontally arranged.
from the outside 8o that the alr 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-
discharge fan and again sucked by the suction fan. tached with a guide member, and there are formed spag-
{0032} Betweenthe suction fan and the discharge fan, es among the pins.
there is further mounted 3 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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