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(57) Abrege(suite)/Abstract( continued): 
the display surface, A second chamber is in gaseous communication with the first chamber and is adapted to heat or cool the 
isolated gas and reintroduce the isolated gas into the first chamber. Another feature uses constricted convection to facilitate the 
cooling of the backlight assembly for the electronic display. Another feature uses an air curtain to further heat or cool the exterior 
viewing surface of the display. Another feature uses a linear polarizer with an insulating gap to reduce the solar loading of the 
display stack and provide insulation from the ambient air temperature. Another feature uses a fluid system to contact fluid coolant 
with the display surface in order to cool the display. Each of the features may be used alone, or in combination to provide the 
proper operating temperature for the display depending on its desired operating environment. 
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System and Method for Thermally Controlling an Electronic Display 

Technical Field 

[0001] relate to systems for 

electronic displays. 

Background of the Art 

[0002] Electronic displays are typically used in indoor, temperature-controlled 

environments. Although the temperature surrounding the display might be relatively 

stable (near room temperature), the components of the display may generate a large 

amount of heat. If not properly removed, this heat could damage the display or shorten 

its lifetime. Conductive and convective heat transfer systems have traditionally been 

used to remove heat from the electronic components in a display through as many 

sidewalls of the display as possible. While such heat transfer systems have enjoyed a 

measure of success in the past, today's electronic displays require even greater cooling 

(and in some case heating) capabilities. 

[0003] Modern electronic displays are now being used in outdoor environments as 

well as other situations where the surrounding temperature may extend above and 

below room temperature. In addition to heat transfer from the surrounding air, radiative 

heat transfer from the sun through a display surface may also become a major factor. 

In some applications and locations, 200 Watts or more of power through such a display 

surface is common. Furthermore, the market is demanding larger and brighter, 

sometimes high definition displays. With increased electronic display size more heat 

will be absorbed from the sun and more heat will be transmitted into the displays. To 

compete with the ambient light from the sun as well as reflections off surrounding 

surfaces, displays must produce more light, which also typically results in more heat 

generated by the display and/or its backlight assembly. 
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[0004] Further, in some applications the temperature may drop well below room 

temperature. Some components of an electronic display may malfunction or may be 

permanently destroyed by exposure to such low temperatures. For example, the 

performance of the liquid crystal material in a liquid crystal display (LCD) may be 

effected by low temperatures. 

Summary of the Exemplary Embodiments 

[0005] In an aspect, there is provided a thermal control system for an electronic 

display having a display surface and a backlight assembly. The system comprises a 

first gas chamber positioned anterior to the electronic display surtace, said first gas 

chamber having an entrance, exit, and exterior surface; a second· gas chamber in 

gaseous communication with the entrance and exit of said first gas chamber and 

positioned posterior to the electronic display surface, said second gas chamber having 

interior and exterior surfaces; one or more chamber fans within said second gas 
' ' . . 

chamber to propel gas around the first and second gas chambers; and one or more 

exterior fans adapted to force outside air over the exterior surfaces of the second gas 

chamber and between the backlight assembly and an exterior surface of the second 

gas chamber. 

[0006] In an aspect, there is provided a method for thermally controlling an electronic 

display having a display surtace and a backlight assembly, comprising the steps of: 

providing an isolated gas system comprising a first gas chamber which includes 

the electronic display surface and a second gas chamber in gaseous communication 

with said first gas chamber, the second gas chamber having exterior surfaces and 

placed adjacent to a rear surface of the backlight assembly; 

forcing isolated gas into the first gas chamber; 

directing the isolated gas into the second aas chamber; 

forcing cooling gas from outside of the isolated gas system over the exterior 

surfaces of the second gas chamber and between the rear surface of the backlight 

assembly and an exterior surface of the second gas chamber; and 

reintroducing the isolated gas into the first gas chamber. 
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[0007] In an aspect, there is provided a gas cooling system for an electronic display 

enclosed within a housing, said electronic display having a display and a 

backlight having a rear surface. The system comprises a first gas chamber positioned 

anterior to the electronic display surface; a second gas chamber in sealed gaseous 

communication with said first gas chamber and positioned posterior to the electronic 

display surface; a cooling chamber fan within said second gas chamber to propel 

circulating gas around the first and second gas chambers; and a second fan positioned 

to force ambient air from outside of the housing over the rear surface of the backlight. 

[0008] In an aspect, there is provided a thermally regulated electronic display, 

comprising an electronic display contained within a housing and having a display 

surface; a first gas chamber positioned anterior to the display surface of the electronic 

display; a second gas chamber in gaseous communication with said first gas chamber 

and positioned posterior to the electronic display, said second gas chamber comprising 

exterior surfaces; a cooling chamber fan to propel circulating gas around the first and 

second gas chambers; and a second fan adapted to force ambient air from outside the 

housing between the first and second gas chambers. 

[0009] In an aspect, there is provided an isolated gas cooling system for a liquid 

crystal display (LCD) enclosed within a housing, said LCD having a display surface and 

a LED backlight panel, the system comprising a first glass plate; a second glass plate 

laminated to the first glass plate and placed in front of the LCD display surtace, the 

space between the glass plates and LCD display surface defining a channel; an anti­

reflective coating applied to any one of the following; the first glass plate and the 

second glass plate; a cooling plenum in gaseous communication with the channel to 

form an isolated closed loop; a first fan positioned so as to circulate gas through the 

channel and cooling plenum; and a second fan positioned so as to force ambient air 

from outside of the housing between the cooling plenum and the backlight panel. 

[001 O] In· an aspect, there is· provided a gas cooling system for an electronic display 

having a display surface and a rear surface, the system comprising a first gas chamber 

positioned anterior to the electronic display surface; a second gas chamber in gaseous 

communication with said first gas chamber and positioned posterior to the rear surface 

of the electronic display, the space between the rear surface and the second gas 
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chamber defining a gap; a cooling chamber fan within said second gas chamber to 

propel gas around the first and second gas chambers; and a fan positioned to draw 

ambient air through said gap. 

[0011] In an aspect, there is provided a thermally regulated electronic display 

comprising a housing having an exhaust; a liquid crystal stack having a display surface; 

an LED backlight with a thermally conductive rear surface positioned posterior to the 

liquid crystal stack; a first gas chamber positioned anterior to and containing the display 

surface; a second gas chamber in gaseous communication with said first gas chamber, 

said second gas chamber positioned adjacent to the rear surface of the LED backlight, 

the space between the second gas chamber and rear surface of the LED backlight 

defining a gap; a cooling chamber fan adapted to propel gas around the first and 

second gas chambers; and a fan adapted to force ambient air into the housing, through 

the gap 1 and out the exhaust. 

[0012] In an aspect, there is provided an isolated gas cooling system for a liquid 

crystal display (LCD) having a display surface and a LED backlight panel, the system 

comprising a first glass plate; a second glass plate laminated to the first glass plate and 

placed in front of the LCD display surface, the space between the glass plates and LCD 

display surface defining a channel; an anti-reflective coating applied to any one of the 

following: the first glass plate and the second glass plate; a cooling plenum in gaseous 

communication with the channel and positioned behind the LED backlight panel, the 

space between the cooling plenum and backlight panel defining a gap; a first fan 

positioned so as to circulate isolated gas through the channel and cooling plenum; and 

a second fan positioned so as to force cooling gas other than the isolated gas over the 

cooling plenum and through the gap. 

[0013] In an aspect, there is provided a method for cooling an electronic display 

having a rear surface► comprising the steps of: 

placiflg a substantially planar surface adjacent to the rear surface of the 

electronic display to define a gap between the planar surface and the 

electronic display; 

placing a closed loop of circulating gas around the display; 

forcing a circulating gas around the closed loop; and 
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forcing outside cooling through said gap. 

[0014) In an aspect, there is provided a method for cooling an electronic display 

having a front surface and a gap defined between a rear surface of the electronic 

display and a second posterior surface, comprising the steps of: 

circulating gas around the display in a closed loop; 

allowing the gas to contact the front surface of the electronic display; and 

forcing cooling air from outside of the closed loop through the gap 

where the cooling air is not permitted to mix with the circulating gas. 

[0015] In an aspect, there is provided a method for cooling an LED backlit liquid 

crystal display where the LED backlight contains a rear surface and the LCD contains a 

front viewing surface, and a posterior surface is spaced apart from the rear surface of 

the LED backlight to define a gap, the method comprising the steps of: 

circulating gas around the LCD and backlight in a closed loop; 

forcing cooling air from outside of the closed loop through the gap; and 

preventing the circulating gas from mixing with the cooling air. 

[0016] In an aspect, there is provided a gas cooling system for an electronic display 

having a display surface and a rear surface, the system comprising a closed loop of 

circulating gas positioned to surround the electronic display; and an open loop of 

cooling air travelling along the rear surface of the electronic display without mixing with 

the circulating gas; wherein the open loop cooling air flows through the center of the 

closed loop of circulating gas. 

[0017] In an aspect, there is provided a thermally regulated electronic display 

comprising a housing having an entrance and an exhaust; a liquid crystal stack having a 

display surface; an LED backlight with a thermally conductive rear surface positioned 

posterior to the liquid crystal stack; a closed loop of circulating gas positioned to 

surround the liquid crystal stack and LED backlight; and an open loop of cooling air 

travelling through the entrance, along the rear surface of the- LED backlight, and 

exhausting out of the display. 

[0018] In an aspect, there is provided a thermally regulated liquid crystal display 

assembly, the system comprising a liquid crystal stack having a display surface; an LED 

backlight with a thermally conductive rear surface positioned posterior to the liquid 
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crystal stack; a glass plate placed in front of the display surface, the space between the 

glass plate and display surface defining a channel; a closed loop of circulating gas 

positioned to surround the liquid crystal stack and LED backlight where circulating gas 

flows through the channel; and an open loop of cooling air contacting the rear surface 

of the LED backlight. 

[0019] In an aspect, there is provided a system for cooling an electronic display 

having a posterior display surface and contained within a housing, the system 

comprising a constricted convection plate placed posterior to the posterior display 

surface; two side panels placed adjacent to the constricted convection plate and the 

posterior display surface, defining a constricted convection channel having an entrance 

and an exit; and a fan placed to draw air from outside of the housing through the 

constricted convection channel. 

[0020] In an aspect, there is provided a liquid crystal display (LCD) comprising a liquid 

crystal stack; 

a backHght assembly behind the liquid crystal stack and comprising: 

a metal core printed circuit board (PCB) having front and back sides; 

a plurality of LEDs mounted on the front side of the PCB; 

a posterior surface on the rear side of the PCB; 

a constricted convection plate placed behind the posterior surface of the PCB, 

defining a constricted convection channel having an entrance and an exit; 

and 

a fan positioned to draw air through the constricted convection channel. 

[0021] In an aspect, there is provided a system for cooling an electronic display 

comprising an electronic display comprising a front display surface and a posterior 

surface; a constricted convection plate and a pair of sidewalls behind the posterior 

surface of the display, defining a constricted convection channel having an entrance 

and exit; a gaseous closed loop traveling across the front display surface, behind the 

constricted convection plate, and returning to the front display surface; a means far 

propelling gas around the closed loop; a means for cooling the gas in the closed loop; 

and a means for forcing air from outside the gaseous closed loop through the 

constricted convection channel. 
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[0022] In an aspect, there is provided a system for cooling an electronic display 

having a posterior display surface and contained within a housing, the system 

comprising a constricted convection plate placed posterior to the posterior display 

surface covering the majority of the posterior display surface; at least one bracket which 

connects the posterior display surface with the constricted convection plate; and a fan 

placed to draw ambient air between the constricted convection p!ate and the rear 

posterior. 

[0023] In an aspect, there is provided a liquid crystal display (LCD) comprising: 

a liquid crystal stack; 

a backlight assembly behind the liquid crystal stack and comprising: 

a printed circuit board (PCB) having front and back sides; 

a plurality of LEDs mounted on the front side of the PCB; 

a posterior surface on the rear side of the PCB; 

a constricted convection plate placed behind and substantially parallel with the 

posterior surface of the PCB; and 

a fan positioned to draw air between the constricted convection plate and the 

posterior surface. 

[0024] In an aspect, there is provided a system for cooling an electronic display 

comprising: 

an electronic display comprising a front display surface and a posterior surface 

where no electronics are mounted to the posterior surface of the 

electronic display; 

a constricted convection plate behind the posterior surface of the display 

covering a majority of the posterior display surface; and 

a means for forcing air between the constricted convection plate and the 

posterior surface of the electronic display. 

[00251 In an aspect, there is provided a system for cooling an electronic display 

having a posterior display surface and contained within a housing, the system 

comprising a constricted convection plate placed posterior to the posterior display 

surface and covering the majority of the posterior display surface; a channel formed 

between the constricted convection plate and the posterior display surface; and a fan 
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placed to draw ambient air through the channel; wherein the constricted convection 

plate thermally isolates electrical components from the posterior display surface. 

[0026] In an aspect, there is provided a liquid crystal display (LCD) comprising: 

a liquid crystal stack; 

a backlight assembly behind the liquid crystal stack and comprising: 

a printed circuit board (PCB) having front and back sides; 

a plurality of LEDs mounted on the front side of the PCB; 

a posterior surface on the rear side of the PCB which does not have any 

electronic devices attached directly thereto; 

a constricted convection plate placed behind the posterior surface of the PCB; 

and 

a fan positioned to draw air between the constricted convection plate and the 

posterior surface. 

[0027] In an aspect, there is provided an electronic display assembly comprising: 

an electronic display comprising a front display surface and a posterior surface 

where no electronics are mounted directly to the posterior surface of the 

electronic display; 

a constricted convection plate behind the posterior surface of the display; 

and 

a fan positioned to force ambient air between the constricted convection plate 

and the posterior surface of the electronic display; 

wherein the constricted convection plate isolates the posterior surface from 

electronic devices for operating said electronic display. 

[0028] In an aspect, there is provided a gas cooling system for an electronic display 

having a display surface and a rear surface, the system comprising a closed loop of 

circulating gas positioned to surround the electronic display: and an open loop of 

ambient gas travelling along the rear surface of the electronic display; where the 

circulating gas and ambient gas are two separate flows of fluid. 

[0029] In an aspect, there is provided a thermally regulated electronic display 

comprising a liquid crystal stack having a display surface; an LED backlight with a rear 

surface positioned posterior to the liquid crystal stack; a closed loop of circulating gas 
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positioned to surround the liquid crystal stack and LED backlight; and an open loop of 

ambient gas travelling along the rear surface of the LED backlight. 

[00301 In an aspect, there is provided a thermaliy regulated electronic display 

assembly, the system comprising an electronic display having a display surface and a 

rear surface a glass plate placed in front of the display surface, the space between the 

glass plate and display surface defining a channel; a closed loop of circulating gas 

positioned to surround the electronic display where circulating gas flows through the 

channel; and an open loop of ambient gas contacting the rear surface of the electronic 

display. 

[0031) Exemplary embodiments may contain one or more of the thermal control 

features disclosed herein. A plurality of thermal control features are disclosed and 

these features may be utilized alone or in any combination. The precise combination of 

features would depend upon the particular coolingiheating needs of the display at 

issue, which would depend upon the type of display, size of the display, and its 

particular environment. The embodiments may be practiced with any form of electronic 

display, including but not limited to: LCD, light emitting diode (LED), organic light 

emitting diode (OLED), field emitting display (FED), cathode ray tube (CRT), plasma, 

and projection displays. An exemplary embodiment would be practiced with LCD 

displays. 

[0032] One thermal feature relates to an isolated gas cooling system. The gas 

cooling system is preferably a closed loop which includes a first gas chamber 

comprising a transparent anterior plate and a second gas chamber comprising a cooling 

plenum. The first gas chamber is anterior to and coextensive with the viewable face of 

the electronic display. The transparent anterior plate may be set forward of the 

electronic display surface, defining the depth of the first gas chamber. A cooling 

chamber fan, or equivalent means, may be located within the cooling plenum and may 

be used to propel gas around the isolated gas cooling chamber loop. As the gas 

traverses the first gas chamber it contacts the electronic display surface, absorbing heat 

from the display surface. Because the gas and the relevant surfaces of the first gas 

chamber are transparent, the image quality remains excellent. After the gas has 
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traversed the transparent first gas chamber, the gas may be directed into the rear 

cooling plenum where it is cooled. 

[0033] Another thermal feature may utilize the isolated gas system as a heating 

device, either instead of or in addition to its cooling abilities. An isolated gas heating 

system would also be a closed loop system with a first gas chamber anterior to the 

display surface and a second chamber comprising a heating plenum or cooling/heating 

plenum. Heating elements may be placed within the plenum in order to heat the gas 

within the second chamber. As the gas is forced into the first chamber it may transfer 

its heat to the display surface. The gas may then return to the plenum for another 

heating cycle. The plenum may function as a cooling plenum only, heating plenum 

only, or a combination heating/cooling plenum; all depending upon the particular display 

and its particular operating environment. 

(0034] Some embodiments may place electronic components used to operate the 

electronic display within the plenum of the isolated gas chamber. The electronic 

components may include, but are not limited to: transformers, circuit boards, 

processors, resistors, capacitors, batteries, motors, power supplies, illumination 

devices, wiring and wiring harnesses, and switches. If the plenum is being utilized as a 

cooling plenum, the cool gas within the plenum can further aid in the cooling of the 

electronic components, which will naturally generate heat during operation. Further, if 

the plenum is being utilized as a source of heat for the display, the natural heat from the 

electronic components can also heat the gas in the plenum, reducing the amount of 

energy which needs to be applied to the heating elements. 

[0035] A linear polarizer may be used in some embodiments to further reduce the 

solar loading on the electronic display. This polarizer can be used in combination with 

the isolated gas chamber, or may simply be placed anterior to the electronic display 

with an insulating gap between the polarizer and the display. The insulating gap 

reduces the amount of heat that is transferred between the polarizer and the display. 

[0036] Some electronic displays, such as LCDs for example, require a backlight 

assembly to produce an image upon the display surface. The backlight assemblies are 

typically a large source of heat for the display. Thus, some embodiments may utilize a 

constricted convection system to cool the backlight unit for the display. The constricted 
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convection system may comprise a constricted convection plate which is placed in 

close proximity to the backlight assembly in order to define a gap. Gas is forced 

through the gap in order to facilitate more efficient cooling of the backlight assembly. In 

some embodiments a wall of the plenum may constitute the constricted convection 

plate. 

[0037] Some embodiments may also utilize an air curtain device which forces air 

(either warm or cold) over the exterior surface of the display assembly. 

[0038] Finally, some embodiments may use a fluid assembly which contacts a fluid 

against the display surface in order to cool it. The fluid may be a substantially clear 

form of coolant fluid which is pumped through an anterior cavity which includes the 

display surface. 

Brief Description of the Drawings 

[0039] A better understanding of the exemplary embodiments will be obtained from a 

reading of the following detailed description and the accompanying drawings wherein 

identical reference characters refer to identical parts and in which: 

[0040] FIGURE 1 is a perspective view of an exemplary embodiment in conjunction 

with an exemplary electronic display. 

[0041] FIGURE 2 is an exploded perspective view of an exemplary embodiment 

showing components of the isolated gas cooling system. 

[0042] FIGURE 3 is top plan view of an exemplary embodiment of the cooling 

chamber. 

[0043] FIGURE 4 is a front perspective view of an embodiment of the isolated cooling 

chamber, particularly the transparent anterior surface of first gas chamber. 

[0044] FIGURE 5 is a rear perspective view of an embodiment of the isolated cooling 

chamber, showing optional electrical components placed in the plenum. 

[0045] FIGURE 6 is a rear perspective view of an embodiment of the isolated cooling 

chamber showing surface features that may be included on the plenum 

[0046] FIGURE 7 is a top plan view of an exemplary embodiment of the cooling 

chamber showing surface features that may be included on the plenum. 
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[0047] FIGURE 8 is a front perspective view of an embodiment of the isolated cooling 

chamber with included thermoeiectric modules. 

[0048] FIGURE 9 is a top plan view of an exemplary embodiment of the cooling 

chamber with included thermoelectric modules. 

[0049] FIGURE 1 0 is an exploded perspective view of an exemplary embodiment 

showing components of the isolated gas cooling system. 

[0050] FIGURE 11 is a top plan view of an exemplary embodiment of the heating 

chamber. 

[0051] FIGURE 12 is a rear perspective view of an embodiment of the heating 

chamber, showing optional electrical components and heating elements. 

[0052] FIGURES 13 and 14 are cross-sectional views of exemplary embodiments for 

utilizing a linear polarizer with the isolated gas system or an insulating gap. 

[0053] FIGURES 15A and 15B are side views of exemplary embodiments of the 

constricted convection cooling system with a constricted convection plate. 

[0054] FIGURE 16 is a top plan view of an exemplary embodiment where the cooling 

plenum is utilized as the constricted convection plate. 

[0055] FIGURES 17 A-17C are cross-sectional views of embodiments where the 

cooling plenum is utilized as the constricted convection plate. 

[0056] FIGURE 18 is a front plan view of a display utilizing an air curtain device. 

[0057] FIGURE 19 is a cross-sectional view of a display utilizing an air curtain device. 

[0058] FIGURE 20 is an illustration showing the components for a liquid cooled 

display. 

Detailed Description 

[0059] It is to be understood that the spirit and scope of the disclosed embodiments 

includes thermally controlling displays including, but not limited to LCDs. For simple 

explanation purposes, embodiments may be described with respect to the components 

for LCD displays. By way of example and not by way of limitation, embodiments may 

be used in conjunction with displays selected from among LCD, light emitting diode 

(LED), organic light emitting diode (OLEO). field emitting display (FED), cathode ray 
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tube (CRT), plasma, and projection displays. Furthermore, embodiments may be used 

with displays of other types including those not yet discovered. In particular, it is 

contemplated that embodiments may be weil suited for use with full color, flat panel 

OLEO displays. Further, it is particularly contemplated that embodiments may be used 

with relatively large, high definition LCD displays. While the embodiments described 

herein are well suited for outdoor environments, they may also be appropriate for indoor 

applications (e.g., factory environments, coolers/freezers, etc.) where thermal stability 

of the display may be at risk. 

Isolated Gas Cooling System 

[0060] As shown in FIGURE 1, when the display 10 is exposed to outdoor elements, 

the temperatures inside the display 1 O may vary greatly without some kind of cooling 

device. As such, the display 10 may not function properly or may have a greatly 

reduced life span. Direct sunlight is especially problematic in causing increases in the 

internal temperature of the display 10. 

[0061] In Figure 1, the display area of the electronic display shown includes a narrow 

gas chamber that is anterior to and coextensive with the electronic display surface. The 

display shown is also equipped with an optional air curtain device 114. The air curtain 

device 114 is discussed in detail below. Optionally, the display may have a reflection 

shield 119, to mitigate reflection of the sunlight on the display surface. Additionally, in 

outdoor environments, housing 70 is preferably a color which reflects sunlight. 

[0062] As shown in FIGURE 2, an exemplary embodiment of the electronic display 1 O 

includes an isolated gas cooling chamber 20 contained within a display housing 70. A 

transparent first gas chamber is defined by spacers 100 and transparent front plate 90. 

A second transparent front plate 130 may be laminated to front plate 90 to help prevent 

breakage of front plate 90 and protect the interior of the display. Cooling chamber 20 

surrounds a display stack 80 and associated backlight assembly 140. 

[0063] The display 1 O may include means for cooling gas contained within the second 

gas chamber. This means may include one or more fans 60 which may be positioned 

at the base of the display housing 70. The fans 60 may ingest cool air and force the 

cooler ingested air over at least one external surface of a posterior cooling plenum 45. 

If desired, an air conditioner (not shown) may also be utilized to cool the air which 
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contacts the external surface of plenum 45. Alternatively, the fans 60 may simply 

ingest ambient air. 

[0064] Referring to FIGURE 3, embodiments of the isolated gas cooling chamber 20 

may comprise a closed loop which includes a first gas chamber 30 and a second gas 

chamber 40. The first gas chamber includes a transparent plate 90. The second gas 

chamber comprises a cooling plenum 45. The term "isolated gas" refers to the fact that 

the gas within the isolated gas cooling chamber 20 is essentially isolated from external 

air in the housing of the display. Because the first gas chamber 30 is positioned in front 

of the electronic display surface 85, the gas should be substantially free of dust or other 

contaminates that might negatively affect the display image. An optional filter (not 

shown) may be utilized to assist in preventing contaminates and dust from entering the 

first gas chamber 30. 

[0065] The isolated gas may be almost any transparent gas, for example, normal air, 

nitrogen, helium, or any other transparent gas. The gas is preferably colorless so as 

not to affect the image quality. Furthermore, the isolated gas cooling chamber 20 need 

not necessarily be hermetically sealed from the external air. It is sufficient that the gas 

in the chamber is isolated to the extent that dust and contaminates may not 

substantially enter the first gas chamber. 

[0066] In the closed loop configuration shown in Fig. 3, the first gas chamber 30 is in 

gaseous communication with the second gas chamber 40. A cooling chamber fan 50 

may be provided within the cooling plenum 45 and utilized to propel gas around the 

isolated gas cooling chamber 20. The first gas chamber 30 includes at least one front 

glass 90 mounted in front of an electronic display surface 85. 

(0067} Referring to FIGURE 4, the front plate 90 may be set forward from the 

electronic display surface 85 by spacing members 100. The spacing members 100 

define the depth of the narrow channel passing in front of the electronic display surface 

85. The spacing members 100 may be independent or alternatively may be integral 

with some other component of the device (e.g., integral with the front plate 90). The 

electronic display surface 85, the spacing members 100, and the transparent front plate 

90 define a first gas chamber 30. The chamber 30 is in gaseous communication with 

plenum 45 through entrance opening 11 0 and exit opening 120. 
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[0068] As shown in Fig. 3, a posterior surface of the first gas chamber 30 preferably 

comprises the electronic display surface 85 of the display stack 80. As the isolated gas 

in the first gas chamber 30 traverses the display it contacts the e!ectronic display 

surface 85. Contacting the cooling gas directly to the electronic display surface 85 

enhances the convective heat transfer away from the electronic display surface 85. In 

exemplary embodiments the electronic display surface 85 comprises the posterior 

surface of the first gas chamber 30. Accordingly, the term "electronic display surface" 

refers to the front surface of a typical electronic display (in the absence of the 

embodiments disclosed herein). 

[0069] In an exemplary embodiment, the electronic display surface 85, front plate 90, 

and optional second front plate 130 may be comprised of a glass substrate. However, 

neither display surface 85, nor transparent front plate 90, nor optional second 

transparent front plate 130 need necessarily be glass. Thus, the term "glass" may be 

used herein interchangeably with the term plate, but a glass material is by no means 

required. Further, electronic display surface 85 does not have to comprise the posterior 

surface wall of the front gas compartment 30. An additional plate may be used. 

However, by utilizing the electronic display surface 85 as the posterior surface wall of 

the gas compartment 30, there may be fewer surfaces to impact the visible light 

traveling through the display. Furthermore, the device will be lighter and cheaper to 

manufacturer. 

[0070) Although the embodiment shown utilizes the electronic display surface 85, 

certain modifications and/or coatings (e.g., anti-reflective coatings) may be added to the 

electronic display surface 85, or to other components of the system in order to 

accommodate the coolant gas or to improve the optical performance of the device. 

In the embodiment shown, the electronic display surface 85 may be the front glass 

plate of a liquid crystal display (LCD) stack. However, almost any display surface may 

be suitable for embodiments of the present cooling system. Although not required, it is 

preferable to allow the cooling gas in the first gas chamber 30 to contact the electronic 

display surface 85 directly. In this way, the convective transfer of heat from the display 

components to the circulating gas will be maximized. 
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[0071] Referring to Fig. 4, the front plate 90 of the first gas chamber 30 is transparent 

and is positioned anterior to the electronic display surface 85. The arrows shown 

represent the movement of the isolated gas through the first gas chamber 30. As 

shown, the isolated gas traverses the first gas chamber 30 in a horizontal direction. 

Although cooling system 20 may be designed to move the gas in either a horizontal or a 

vertical direction, it is preferable to propel the gas in a horizontal direction. !n this way, 

if dust or contaminates do enter the first gas chamber 30, they will tend to fall to the 

bottom of chamber 30 outside of the viewable area of the display. The system may 

move air left to right, or alternatively, right to left. After the gas traverses the first gas 

chamber 30 it exits through exit op1:,ning 120. Exit opening 120 defines the entrance 

junction into the rear cooling plenum 45. 

[0072] FIGURE 5 shows a schematic of the rear cooling plenum (illustrated as 

transparent for explanation). One or more fans 50 within the plenum may provide the 

force necessary to move the isolated gas through the isolated gas cooling chamber. 

Whereas the first gas chamber 30 was designed to collect heat from the surface 85 of 

the display, the second gas chamber 40 is designed to extract the heat from the gas 

and remove the heat from the cooling chamber 20. The second chamber 40 may have 

various contours and features to accommodate the internal structures within a given 

electronic display application. 

[0073] If desired, various electronic components 200 can be placed anywhere 

throughout the second gas chamber 40. The electronic components 200 may include, 

but are not limited to: transformers, circuit boards, processors, resistors, capacitors, 

batteries, motors, power supplies, illumination devices, wiring and wiring harnesses, 

and switches. These components can be mounted directly on the walls of the chamber 

or supported on rods or posts 209. Thus, the cooling plenum can be designed to not 

only extract heat from the first gas chamber 30 but also to cool these various electronic 

components 200. (Additionally, as discussed below, if the isolated gas system is used 

to heat the display, the electronic components can assist in heating the isolated gas.) 

[0074] Referring now to FIGURES 6 and 7, various surface features 150 may be 

added to improve heat dissipation from the plenum 45. These surface features 150 

provide more surface area to radiate heat away from the gas within the second gas 
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chamber 40. These features 150 may be positioned at numerous locations on the 

surface of the plenum 45. 

[0075] Referring now to FIGURES 8 and 9, one or more thermoelectric modules 160 

may be positioned on at least one surface of the plenum 45 to further cool the gas 

contained in the second gas chamber 40. The thermoelectric modules 160 may be 

used independently or in conjunction with surface features 150. Alternatively, 

thermoelectric modules 160 may be used to heat the gas in the plenum if the isolated 

gas system is utilized to heat a display in a cold environment. 

[0076] FIGURE 10 shows an exemplary method for removing heat in the gas 

contained in the rear plenum 45. Fan 60 may be positioned to ingest air and blow that 

air across the anterior and posterior surfaces of the plenum 45. Again, fan 60 may 

ingest air conditioned air into the display housing 70 or may simply ingest ambient 

surrounding air. Furthermore, in this configuration, fan 60 may also force air past the 

heat generating components of the electronic display (e.g., the display stack 80 and the 

back!ight assembly 140) to further improve the ability to coo! the entire display. It 

should be noted that this embodiment can be combined with the constricted convection 

cooling method discussed in detail below. The heated exhaust air may exit through one 

or more apertures 179 located on the display housing 70. 

Isolated Gas Heating System 

[0077] As mentioned above, the isolated gas system can be utilized to also heat the 

electronic display. Referring to FIGURES 11 and 12, heating elements 220 may be 

located within the second gas chamber 40 and operate to warm the gas as it passes 

through the second gas chamber 40. These heating elements can be any one of the 

many commonly available heating elements or thermoelectric modules. Many times, 

these elements are simply a material which contains a high electrical resistance, and 

thus generates heat when current flows through it. The heating elements can be, but 

are not limited to, any one of the following: nichrome wire or ribbon, screen printed 

metal/ceramic tracks deposited on ceramic insulated metal (generally steel) plates, 

CalRod (typically a fine coil of nichrome wire in a ceramic binder, sealed inside a tough 

metal shell), heat lamp, and Positive Thermal Coefficient (PTC) of resistance ceramic. 
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[0078] As discussed above, the plenum 45 may contain electrical components 200 

which power and control the electronic display. The electrical components may be any 

one of the following: transformers, microprocessors, printed circuit boards, power 

supplies, resistors, capacitors, motors, wiring harnesses, and connectors. The 

electrical connections for the electrical components 200 may pass through a wall of the 

plenum 45. The electrical components 200 can be located anywhere within the plenum 

45. The electrical components 200 may be mounted on the posterior or anterior 

surface of the plenum and may be mounted directly on the surface of the plenum or 

may be suspended by mounting posts so that gas may pass all around the component. 

[0079] While the display is operational, the isolated gas cooling system may run 

continuously. However, if desired, a temperature sensor (not shown) and a switch (not 

shown) may be incorporated within the electronic display. Thus, a thermostat may be 

used to detect when temperatures have reached a predetermined threshold value and 

the isolated gas system may be selectively engaged when the temperature in the 

display reaches a predetermined value. Predetermined temperature thresholds may be 

selected and the system may be configured to heat, cool, or both heat and cool the 

display to advantageously keep the display within an acceptable temperature range. 

Linear Polarizer with Optional Insulator Gap 

[0080) FIGURE 13 is a cross-sectional view of another exemplary embodiment for 

another thermal control feature. In the arrangement shown, the front plate 90 and a 

second front plate 130 may be comprised of glass and may be laminated together. The 

first and second front panels 130 and 90 may be fixed to one another with a layer of 

index matched optical adhesive 201 to form a front glass unit 206. The display stack 80 

may comprise a liquid crystal assembly 212 interposed between a front polarizer 216 

and a rear polarizer 214. In other embodiments, the display stack 80 may be any other 

type of assembly for any other type of electronic display. The space between the 

display stack 80 and the front glass unit 206 defines an insulator gap 300. The 

insulator gap 300 serves to thermally separate the front glass unit 206 from the LCD 

stack 80. This thermal separation localizes the heat on the front glass unit rather than 

allowing solar loading of the LCD stack. If used in combination with the isolated gas 

system, the insulator gap 300 may comprise the first gas chamber 30. In other 
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embodiments, the insulator gap 300 may be used without the isolated gas system 

simply as a layer of insulation from both the ambient air as well as solar loading. 

[0081] The second front panel may have a first surface 202 and a second surface 

208. The fast surface 202 may be exposed to the elements; while the second surface 

208 may be fixed to the first front plate 90 by the index matched optical adhesive 201. 

The first front plate 90 may have a third surface 209 and a fourth surface 204. The 

third surface 209 may be fixed to the second front plate 130 by the index matched 

optical adhesive 201; while the fourth surface may be directly adjacent to the insulator 

gap 300. In some embodiments, to decrease the solar loading of the display stack 80 

and improve the viewable image quality, an anti-reflective coating may be applied to the 

first surface 202 and the fourth surface 204. In other embodiments, the anti-reflective 

coating may only be applied to at least one of the first, second, third, or fourth surface 

202, 208, 209, and 204, respectively. 

[0082] FIGURE 14 is a cross-sectional view of another exemplary embodiment of the 

front glass unit 206. In the arrangement shown, the front glass unit 206 comprises a 

second front plate 130, a layer of index matched optical adhesive 201, a linear polarizer 

400, and a first front plate 90. The linear polarizer 400 may be bonded to at least one 

of the first, second, third or fourth surfaces 202, 208, 209, and 204, respectively. Again, 

anti-reflective layers may be applied ta at least one of the first, second, third or fourth 

surfaces 202, 208, 209, and 204, respectively. The linear polarizer 400 may be aligned 

with the front polarizer 209 found in the LCD stack 85. The inclusion of a linear 

polarizer 400 in the front glass unit 206, further decreases the solar load on the display 

stack 80. The reduction in solar loading may significantly reduce the internal 

temperature of the electronic display. The linear polarizer 300 may also cause a 

reduction in specular reflection of the front glass unit 206 and the display stack 80. As 

discussed above, if used in combination with the isolated gas system, the insulator gap 

300 may comprise the first gas chamber 30. In other embodiments, the insulator gap 

300 may be used without the isolated gas system simply as a layer of insulation from 

both the ambient air as well as solar loading. Again, it should be noted that the display 

stack 80 may be an LCD stack, but it can also be any other type of electronic display. 
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[0083] It should also be noted that the second front plate 130 is not required. 

Embodiments may utilize only the first front plate 90 with a linear polarizer attached to 

either the posterior or anterior surface of the front plate 90. An anti-reflective layer may 

also be attached to either the anterior or posterior surface of the front plate 90. The 

front plate 90 may be tempered for additional strength if using only the front plate 90 

without the second front plate 130. 

Constricted Convection 

[0084] Some types of electronic displays require a backlight assembly in order to 

generate an image upon a viewable screen. LCDs are one type of display that requires 

a back!ight assembly. Other types of displays, such as plasma displays and OLEDs, do 

not require a backlight assembly as they generate light themselves. However, these 

types of displays still generate a significant amount of heat. Thus, in the foregoing 

description, the constricted convection system will be described with regard to a 

backlight assembly, but it should be noted that the embodiments can be practiced with 

other types of displays. Therefore, when a backlight or backlight assemblies are 

discussed, these assemblies could also be the rear surfaces of other heat-generating 

displays and the constricted convection system would facilitate more efficient cooling of 

these alternate displays. It should also be noted that Figures 15A-15B and Figures 

17 A-17C are not necessarily drawn to scale. The relationship between the elements 

may be exaggerated for explanatory purposes. 

[0085] FIGURE 15A shows a cross-sectional view of the backlight 140 with the 

constricted convection plate 300, the space between the two features defines a narrow 

gap 305. The dimensions of the gap may vary depending on several factors including 

the size of the display, its operating conditions, the type of backlight assembly and its 

posterior surface material, and the number and power applied to the various constricted 

convection fans. Some exemplary embodiments may utilize a gap distance of 

approximately 0.25-3.5 inches. Other embodiments may utilize a slightly larger gap. It 

has been found that forcing air through this gap 305 increases the ability to cool the 

backlight 140. One or more constricted convection fans 310 may be used to pull air 

through the gap 305. FIGURE 158 shows a cress-sectional view of another 
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embodiment for the constricted convection system where one or more constricted 

convection fans 31 0 push air through the gap 305. 

[0086} FIGURE 16 shows a top view of the isolated gas system as discussed above. 

The cross-section line 17-17 is shown passing through the isolated gas system. 

[0087] FIGURES 17 A-17C show cross-sectional views of the 17-17 section that is 

shown in Figure 16. Referring first to Figure 17 A, towards the front of the display is the 

first gas chamber 30 which abuts against the electronic display 80. Anterior to the first 

gas chamber 30 is the front plate 90. Towards the rear of the display, the backlight 140 

is placed in close proximity to the second gas chamber 40. In this arrangement, the 

outer wall of the second gas chamber 40 may function as the constricted convection 

plate. This embodiment does not utilize a constrictive convection fan, but instead uses 

the fan 60 which ingest air from outside the display housing and forces it over the 

surfaces of the second gas chamber 40. As noted above, this air may simply be 

ambient air or alternatively this air may come from a conditioning unit (not shown). To 

facilitate the flow of air between the backlight 140 and the cooling chamber 40, a 

guiding device 320 may be used. 

[0088] Referring now to Figure 17B, the cooling chamber 40 contains a guiding 

feature 41, which is used in combination with the guiding device 320 to facilitate the 

flow of air between the backlight and the cooling chamber. Figure 17C shows another 

embodiment, where both the external fan 60 and the constrictive convection fan 310 is 

used. This embodiment could also utilize a version of the guiding devices shown in 

Figures 17 A and 178. 

[0089] The backlight 140 may comprise a printed circuit board (PCB) with a plurality 

of lights mounted to the side facing the electronic display 80. The lights in the backlight 

may be any one of the following: LED's, organic light emitting diodes (OLEO), field 

emitting display (FED), tight emitting polymer (LEP), or organic electro-luminescence 

(OEL) lights. In an exemplary embodiment, the backlight 140 would ideally have a low 

level of thermal resistance between the side facing the electronic display 80 and the 

side facing the second gas chamber. To accomplish this low level of thermal 

resistance, the backlight 140 may be built using metal printed circuit board (PCB) 

technology to further transfer heat away from the lights. The rear surface of the 
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backlight 140 may also be metallic, or some other thermally conductive material, to 

further enhance the convective heat transferring properties. The surface may even 

have a plurality of surface features such as fins to further enhance the convective heat 

transferring properties. The constrictive convective fan 310 may then send the warm air 

out of an exhaust 179 (shown in Figure 2) so that it may exit the display housing 

entirely. 

[0090] While the display is operational, the external fan 60 and the constrictive 

convection fan 310 may run continuously. However, if desired, a temperature sensor 

(not shown) and a switch (not shown) may be incorporated within the electronic display. 

This effective thermostat may be used to detect when temperatures have reached a 

predetermined threshold value. In such a case, the various fans may be selectively 

engaged when the temperature in the display reaches a predetermined value. 

Predetermined thresholds may be selected and the system may be configured with a 

thermostat (not shown) to advantageously keep the display within an acceptable 

temperature range. This would save on both energy costs as well as the useful lifetime 

of the devices. 

Air Curtain 

[0091] In addition to the various thermal control features discussed above, an air 

curtain device can also be used. The air curtain device may be used alone, or in 

combination with any of the other thermal control features discussed above. 

[0092] FIGURE 18 shows an electronic display 10, having a housing 70 and a front 

plate 90. The air baffles 114 tor the air curtain can be seen as a broken line in the 

figure. Cross-section line 19-19 can also be seen in this figure. 

[0093] FIGURE 19 shows the cross-sectional view from the line 19-19 shown in 

Figure 18. This figure shows the circulation of air through the housing 70 when fans 60 

are actuated. As discussed above, fans 60 ingest air into the housing 70 through 

entrance 51. This air may be ambient air or alternatively may be air conditioned air. 

The flow of ingested air is shown as arrow 111. Once inside the display housing 70, the 

air may flow upwards along flow arrow 121. This air may be utilized with any of the 

above mentioned thermal control features. For example, this air may be used to cool 
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the isolated gas within the second chamber (plenum) or may be used with the 

constricted convection system described above. 

[0094] For explanatory purposes, the details of the internal components of the display 

have been omitted from this figure and only a cavity 61 is shown. It should be noted, 

that the air curtain can be practiced with any type of electronic display and with any 

combination of the thermal control features described above. Various internal features 

(not shown) may be placed within the cavity 61 to direct the air towards the baffles 114. 

The ingested air may continue through the cavity 61 along arrow 121 until it reaches the 

baffles 114 which may direct the air against the exterior display surface. This exterior 

surface may be the first front plate 90, or alternatively, any of the additional front plates 

which are described in detail above (ex. second front plate 130). 

[0095] Thus, the air curtain can be used as an exhaust for the cooling of internal 

components of the display. Alternatively, the cool air from the air curtain can be used to 

further cool the exterior front surface of the display which may be subjected to 

significant solar loading or heat transfer from ambient hot air. 

Fluid Cooling System 

[0096] FIGURE 20 is an explanatory schematic illustrating another thermal control 

feature. As may be appreciated from the drawing, the cooling system 22 includes 

various components in fluid communication. Preferably, this may be accomplished by 

connecting the components with a series of tubes or pipes (illustrated conceptually as 

dotted lines). The cooling system 22 components include a reservoir tank 37, a pump 

47, and a cooling chamber 4 in fluid communication. Preferably, the system also 

includes a filter 83 and a radiator 72, also in fluid communication. Optionally, the 

system may also include a fan unit 94. However, the optional fan unit is preferably not 

in fluid communication with the other components. 

[0097] Reservoir tank 37 holds the primary volume of coolant fluid and provides 

surface area to conduct heat away from the fluid while it is contained in the tank 37. 

The tank has at least two openings, an exit port 13 and a return port 14. Optionally, the 

reservoir tank includes a ventilation port 66. Pump 47 causes the coolant fluid to move 

through the system 22. As may be appreciated by those skilled in the art, pump 47 

may be located at a number of locations along the coolant fluid pathway with suitable 
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results. However, in order to minimize curvature of plates 44 and 128, it is preferable to 

position pump 47 after the cooling chamber 4 so that the pump actua!ly pulls liquid 

coolant from the bottom to the top of cooling chamber 4. If the pump is so positioned, 

engaging the pump creates an area of low pressure at the top of the cooling chamber 4. 

In this way fluid flows through the cooing chamber 4 according to the arrows. Due to 

the "slipperiness" of some coolant fluids, pump 47 is preferably a positive displacement 

pump. 

[0098] In order to regulate the flow of coolant fluid through the cooling chamber, a 

bypass line with a valve 634 may be provided. The bypass line provides a bypass route 

for coolant fluid to bypass the cooling chamber 4. The valve 634 is adapted to f acifitate 

control over the amount of coolant fluid diverted through the bypass line. The bypass 

line and valve 634 allow a predetermined portion of coolant fluid to be diverted away 

from the flow directed to the cooling chamber 4 and thereby facilitate control over the 

flow rate through the cooling chamber itself. In this way, the flow rate through the 

cooling chamber may be regulated. 

[0099] As one skilled in the art will appreciate, other methods and devices may also 

be used to regulate the flow through the cooling chamber. For example, the size and 

pump speed of pump 47 may be optimized for a given application. Alternatively, a 

variable speed pump may also be used. Preferably, the variable speed pump may be 

in electrical communication with at least one pressure transducer (not shown). 

Preferably, a pressure transducer may be placed upstream of the cooling chamber 4 

and another pressure transducer may be placed downstream of the cooling chamber 4. 

The pressure information provided by the at least one pressure transducer may be 

utilized to set the operating speed of the variable speed pump. In that way, the flow 

rate through the cooling chamber 4 may be adjusted to maintain appropriate pressures 

in the device. Maintaining appropriate pressures in the cooling chamber 4 is important 

for preventing deformation or breakage of the display glass. 

[00100] An optional filter 83 may be added to remove contamination in the fluid. 

Preferably, a radiator 72 and fan unit 94 may also be included to provide even greater 

thermal stability. Optionally, a spigot (not shown) may be provided to facilitate the 

process of filling and emptying the coolant fluid from the system. 
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[00101] In operation, fluid exits the reservoir tank 37 from an output port 13 which may 

be located beneath the tank 37. On its way to the cooling chamber 4, the fluid passes 

through optional filter 83. From the filter 83, the fluid next enters the cooling chamber 4 

through inlet 98 of manifold 59. The fluid coolant travels up through the fluid 

compartment of the cooling chamber 4 in the direction indicated (dash arrows). The 

coolant fluid exits cooling chamber 4 through outlet 99 of the upper manifold 60. 

Preferably, the fluid is then received by an optional radiator 72. While traveling through 

the optional radiator 72, an optional fan unit 94 may force air past the radiator 72 to 

assist in transferring heat away from the coolant fluid. Pump 47, which may be 

positioned after the radiator 72, can pull the fluid toward the reservoir tank. The fluid is 

received into the reservoir tank 37 through return port 14. Preferably, return port 14 

may be disposed at a location that is relatively distant from exit port 13 so as to allow 

the returning fluid the maximum opportunity to cool before it exits the reservoir tank 37 

through port 13. 

[00102] If desired, fan units may be located at the base of the housing 75 just behind 

the cooling chamber 4 of display 15. Fan units may provide a laminar flow of air 

through the interior of the housing 75. Preferably, the airflow will be directed across at 

least one external surface of reservoir tank 37. As described above, the air exhaust 

flow may ultimately be redirected onto the cooling chamber surface 44 by way of an 

optional air curtain system 114. 

[00103] If desired, a temperature sensor (not shown) and a switch (not shown) may be 

incorporated within the electronic display. The temperature sensor may be used to 

detect when temperatures have reached a predetermined threshold value. ln such a 

case, the pump can be selectively engaged when the temperature in the display meets 

a predetermined value. Predetermined thresholds may be selected and the system 

may be configured with a thermostat (not shown) to advantageously keep the display at 

a relatively constant temperature, or at least within a range of acceptable temperatures. 

Alternatively, to avoid the need for a thermostat, the pump 47 may run continuously 

when the electronic display is operational. 
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CLAIMS 

1. A thermal control system for an electronic display having a display surface and a 

backlight assembly, the system comprising: 

a first gas chamber positioned anterior to the electronic display surface, said first 

gas chamber having an entrance, exit, and exterior surface; 

a second gas chamber in gaseous communication with the entrance and exit of 

said first gas chamber and positioned posterior to the electronic display 

surface, said second gas chamber having interior and exterior surfaces; 

one or more chamber fans within said second gas chamber to propel gas around 

the first and second gas chambers; and 

one or more exterior fans adapted to force outside air over the exterior surfaces 

of the second gas chamber and between the backlight assembly and an 

exterior surface of the second gas chamber. 

2 The system of claim 1, further comprising: 

one or more electronic components for operating the electronic display, the 

electronic components contained within said second gas chamber. 

3. The system of claim 1, further comprising: 

one or more surface features on the exterior surt'aces of the second gas 

chamber. 

4. The system of claim 1, further comprising: 

a means for heating the gas which is contained within the second gas chamber. 

5. The system of claim 4, wherein: 

the means for heating the gas which is contained within the second gas chamber 

comprises one or more heating elements within the second gas chamber. 

8. The system of claim 1, wherein: 
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an exterior surface of the second gas chamber is placed in close proximity to the 

backlight assembly, the space between the backlight assembly and the 

exterior chamber surface defining a gap, the system further comprising: 

one or more constricted convection fans adapted to draw air through said gap. 

7. The system of any one of claims 1 to 3, and 6, further comprising: 

an air curtain device adapted to force air across the exterior surface of said first 

gas chamber. 

8. The system of any one of claims 1 to 3 and 6 to 7 further comprising: 

a linear polarizer placed anterior to said first gas chamber. 

9. The system of any one of claims 2 to 8, further comprising: 

a temperature sensing device adapted to measure the temperature of the display 

surface; 

a switch in communication with said temperature sensing device and said 

chamber and exterior fans; and 

wherein the fans are switched on when the temperature of the display surface 

reaches a threshold value. 

10. The system of any one of claims 1 to 9 further comprising: 

a filter within the second gas chamber. 

11. A method for thermally controlling an electronic display having a display surface 

and a back!ight assembly, comprising the steps of: 

providing an isolated gas system comprising a first gas chamber which includes 

the electronic display surface and a second gas chamber in gaseous communication 

with said first gas chamber, the second gas chamber having exterior surfaces and 

placed adjacent to a rear surface of the backlight assembly; 

forcing isolated gas into the first gas chamber; 

directing the isolated gas into the second gas chamber; 
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forcing cooling gas from outside of the isolated gas ~""""'"''n over the exterior 

surtaces of the second gas chamber and between the rear surface of the backlight 

assembly and an exterior surface of the second gas chamber; and 

reintroducing the ,.,..,,,a,cc,,_. gas into the first gas chamber. 

1 The method of claim 11, further comprising tha step of: 

heating the isolated gas within the second chamber if heating is desired. 

13. The method of any one of claims 11 to 12, further comprfsing the steps of; 

providing a constrictive convection plate posterior to the backlight assembly, the 

area between the constrictive convection plate and the backlight assembly 

defining a gap; 

forcing air through said gap in order to cool the backlight assembly. 

14. A gas cooling system for an electronic display enclosed within a housing, said 

electronic display having a display surtace and a backlight having a rear surface, the 

system comprising: 

a first gas chamber positioned anterior to the electronic display surface; 

a second gas chamber in sealed gaseous communication with said first gas 

chamber and positioned posterior to the electronic display surface; 

a cooling chamber fan within said second gas chamber to propel circulating gas 

around the first and second gas chambers; and 

a second fan positioned to force ambient air from outside of the housing over the 

rear surface of the backlight. 

15. A thermally regulated electronic display comprising: 

an electronic display contained within a housing and having a display surface; 

a first gas chamber positioned anterior to the display surface of the electronic 

display; 
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a second gas chamber in gaseous communication wlth said first gas chamber 

and positioned posterior to the electronic display, said second gas 

chamber comprising exterior surfaces; 

a cooling chamber fan to propel circulating gas around the first and second gas 

chambers; and 

a second fan adapted to force ambient air from outside the housing between the 

first and second gas chambers. 

16. An isolated gas cooling system for a liquid crystal display (LCD) enclosed within a 
. . 

housing, said LCD having a display surface and a LED backlight panel, the system 

comprising: 

a first glass plate; 

a second glass plate laminated to the first glass plate and placed in front of the 

LCD display surface, the space between the glass plates and LCD display 

surface defining a channel; 

an anti-reflective coating applied to any one of the following: the· first glass plate 

and the second glass plate; 

a cooling plenum in gaseous communication with the channel to form an isolated 

closed loop; 

a first fan positioned so as to circulate gas through the channel and cooling 

plenum; and 

a second fan positioned so as to force ambient air from outside of the housing 

between the cooling plenum and the backlight panel. 

17. A gas cooling system for an etectronic display having a display surface and a raar 

sutiace, the system comprising: 

a first gas chamber positioned-anterior to the electronic display surface; 

a second gas chamber in gaseous communication with said first gas chamber 

and positioned posterior to the rear surface of the electronic display, the 

space between the rear surface and the second gas chamber defining a 

gap; 
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a cooling chamber fan said second gas to propel gas around the 

first and second gas amnor·c• and 

a positioned to draw ambient air through said gap. 

18. A thermally regulated electronic display comprising: 

a housing having an exhaust; 

a liquid crystal stack having a display surface; 

an LEO backlight with a thermally conductive rear surface positioned posterior to 

the liquid crystal stack; 

a first gas chamber positioned anterior to and containing the display surface; 

a second gas chamber in gaseous communication with said first gas chamber, 

said second gas chamber positioned adjacent to the rear surface of the 

LED backlight, the space between the second gas chamber and rear 

surface of the LED backlight defining a gap; 

a cooling chamber fan adapted to propel gas around the first and second gas 

chambers; and 

a fan adapted to force ambient air into the housing, through the gap, and out the 

exhaust. 

19. An isolated gas cooling system for a liquid crystal display (LCD) having a display 

surface and a LED backlight panel, the system comprising: 

a first glass plate; 

a second glass plate laminated to the first glass plate and placed in front of the 

LCD display surface, the space between the glass plates and LCD display 

surface defining a channel; 

an anti-reflective coating applied to any one of the following: the first glass plate 

and .the second glass plate; 

a cooling plenum in gaseous communication with the channel and positioned 

behind the LED backlight panel, the space between the cooling plenum 

and backlight panel defining a gap; 
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a first fan positioned so as to circulate isolated gas through the channel and 

cooling plenum; and 

a second fan positioned so as to force cooling gas other than the isolated gas 

over the cooling plenum and through the gap. 

20. A method for cooling an electronic display having a rear surface, comprising the 

steps of: 

placing a substantially planar surface adjacent to the rear surface of the 

electronic display to define a gap between the planar surface and the 

electronic display; 

placing a closed loop of circulating gas around the display; 

forcing a circulating gas around the closed loop; and 

forcing outside cooling air through said gap. 

21. A method for cooling an electronic display having a front surface and a gap defined 

between a rear surface of the electronic display and a second posterior surtace, 

comprising the steps of: 

circulating gas around the display in a closed loop; 

allowing the gas to contact the front surface of the electronic display; and 

forcing cooling air from outside of the closed loop through the gap 

where the cooling air is not permitted to mix with the circulating gas. 

22. A method far cooling an LED backlit liquid crystal display where the LED backlight 

contains a rear surface and the LCD contains a front viewing surface, and a posterior 

surface is spaced apart from the rear surface of the LED backlight to define a gap, the 

method comprising the steps of: 

circulating gas around the LCD and backlight in a closed loop; 

forcing cooling air from outside of the closed loop through the gap; and 

preventing the circulating gas from mixing with the cooling air. 
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23. A gas cooling system for an electronic display having a display and a rear 

surface, the system comprising: 

a closed loop of circulating gas positioned to surround the electronic display; and 

an open loop of cooling air travelling along the rear surface of the electronic 

display without mixing with the circulating gas 

wherein the open loop cooling air flows through the center of the closed loop of 

circulating gas. 

24. A thermally regulated electronic display comprising: 

a housing having an entrance and an exhaust; 

a liquid crystal stack having a display surface; 

an LED backlight with a thermally conductive rear surface positioned posterior to 

the liquid crystal stack; 

a closed loop of circulating gas positioned to surround the liquid crystal stack and 

LED backlight; and 

an open loop of cooling air travelling through the entrance, along the rear surface 

of the LED backlight, and exhausting out of the display. 

25. A thermally regulated liquid crystal display assembly, the system comprising: 

a liquid crystal stack having a display surface; 

an LED backlight with a thermally conductive rear suliace positioned posterior to 

the liquid crystal stack; 

a glass plate placed in front of the display surface, the space between the glass 

plate and display surface defining a channel; 

a closed loop of circulating gas positioned to surround the liquid crystal stack and 

LED backfight where circulating gas flows through the channel; and 

an open loop of cooling air contacting the rear surface of the LED backlight. 

26, A system for cooling an electronic display comprising: 

an electronic display comprising a front display suliace and a posterior suliace; 
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a constricted convection plate and a pair of sidewalls behind the posterior 

surface of the display, defining a constricted convection channel having 

an entrance and exit; 

a gaseous closed loop traveling across the front display surface, behind the 

constricted convection plate, and returning to the front display surface; 

a means for propelling gas around the closed loop; 

a means for cooling the gas in the closed loop; and 

a means for forcing air from outside the gaseous closed loop through the 

constricted convection channel. 

27. A gas cooling system for an electronic display having a display surface and a rear 

surface, the system comprising: 

a closed loop of circulating gas positioned to surround the electronic display; and 

an open loop of ambient gas travelling along the rear surface of the electronic 

display; 

where the circulating gas and ambient gas are two separate flows of fluid. 

28. A thermally regulated electronic display comprising: 

a liquid crystal stack having a display suliace; 

an LED backlight with a rear surface positioned posterior to the liquid crystal 

stack; 

a closed loop of circulating gas positioned to surround the liquid crystal stack and 

LED backlight; and 

an open loop of ambient gas travelling along the rear surface of the LED 

backlight. 

29. A thermally regulated electronic display assembly, the system comprising: 

an electronic display having a display surface and a rear surface; 

a glass plate placed in front of the display surface, the space between the glass 

plate and display surface defining a channel; 
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a c.ao:sea loop of circulating gas positioned to surround the electronic display 

where circulating gas flows through the channel; and 

an open loop of ambient gas contacting the rear surface of 
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The exemplary embodiments herein comprise a back to back electronic display assembly having a first display assembly positioned 
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provide access to the interior of the plenum. 
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Back To Back Electronic Display Assembly 

Inventors: William Dunn, Marcos Diaz, Kyle Azevedo 

Cross-Reference to Related Applicaiinns 

[0001] This application claims priority to U.S. Application No. 61/986,724 filed on April 

30, 2014. 

Technical Field 

[0002] Embodiments generally relate to cooling systems and methods for Installing 

electronic displays. 

Background of the Art 

[0003] Electronic displays are sometimes used in outdoor environments or other 

areas where the surrounding iemperatures may be high or there may be other sources 

of heat such as solar loading causing the temperatures within the display to rise. 

However, some portions of the display can be difficult to cool as simply ingesting 

ambient air rnto some portions of the display can introduce dust and contaminates into 

sensitive portions of the display, which can lead to premature failures. In some spaces, 

only a small footprint is available, such that placing electronic displays in a back to back 

orientation is desirable. 

Summary 

[0003a] In one aspect, there is provided a back to back electronic display assembly 

comprising a first display assembly positioned back to back with a second display 
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assembly. A plenum is positioned in between the first and second display assemblies 

which is substantially sealed to prevent air from exiting the plenum. A first gap is defined 

between the plenum and the first display assembly, and a second gap is defined 

between the plenum and the second display assembly. A fan is positioned to force air 

through the first and second gaps. 

0003b] In another aspect, there is provided back to back electronic display assembly 

comprising a first LED backlit display positioned back to back with a second LED backlit 

display. A substantially sealed plenum is positioned in between the first and second LED 

backlit displays and comprises a first wall which faces the first LED backlight, a second 

wall which faces the second LED backlight, a top wall, a bottom wall, and a pair of 

sidewalls that extend between the first and the second walls. A first gap is defined by 

the space between the first wall and the first LED backlight and a second gap defined by 

the space between the second wall and the second LED backlight. An electronic 

component attached to the first wall or second wall. A first fan is positioned to force air 

through the first gap and the second gap. A dividing wall is positioned within the plenum 

that connects between the first wall and second wall of the plenum A second fan 

positioned on the dividing wall; and an additional dividing wall is within the plenum which 

is connected to the first dividing wall and connects between the first wall and the second 

wall of the plenum. 

[0004] Exemplary embodiments provide a back to back electronic display assembly 

where the electronic components are contained within a sealed plenum. External air is 
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ingested and passed between the walls of the plenum and the rear surfaces of the 

electronic display assemblies. The two electronic display assemblies are permitted to 

move relative to one another, such that the plenum can be easily opened with the 

electronics made available for servicing and/or replacement. 

[0005] The foregoing and other features and advantages of the present invention will be 

apparent from the following more detailed description of the particular embodiments, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0006) A better understanding of an exemplary embodiment will be obtained from a 

reading of. the following detailed description and the accompanying drawings wherein 

identical reference characters refer to identical parts and In which: 

[0007] FIGURE 1 is a front planar view of an exemplary back to back display 

assembly showing the vertical section line A-A. 

[00081 FIGURE 2 is a section view taken along the section line A-A and showing 

Detail 3 and Detail 4 as well as vertical section line B-B. 

[0009] FIGURE 3 is a detailed section view showing Detail 3. 

[0010] FIGURE 4 is a detailed section view showing Detail 4. 

[0011] FIGURE 5 is a section view taken along the section line A-A and showing the 

second display assembly rotated away from the first display assembly and also showing 

Detail 6. 

[0012] FIGURE 6 is a detailed section view showing Detail 6. 
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[0013] FIGURE 7 is s perspective viaw showing an alternate embodiment where the 

first display assembly is rotated away from the second display assembly. 

[0014] FIGURE 8 is a perspective view taken along the line B-B and Indicating Detail 

9. 

[0015] FIGURE 9 is a detailed perspective view of Detail 9 showing the post. 

[0016] FIGURE 10 is a detailed perspective view of the corresponding hook on the 

second display assembly. 

Detailed Description 

[0017] The invention is described more fully hereinafter with reference to the 

accompanying drawings, in which exemplary embodiments of the invention are shown. 

This invention may, however, be embodied in many different forms and should not be 

construed as limited to the exemplary embodiments set forth herein. Rather, these 

embodiments are provided so that this disclosure will be thorough and complete, and 

will fully convey the scope of the invention to those skilled in the art. In the drawings, the 

size and relative sizes of layers and regions may be exaggerated for clarity. 

[0018] The termrnology used herein is for the purpose of describing particular 

embodiments only and is not intended to be limiting of the invention. As used herein, the 

singular forms "a", "an" and "the" are intended to include the plural forms as wsll 1 unless . . 

the context clearly indicates otherwise. It will be further understood that the terms 

"comprises" and/or "comprising," when used in this specification, specify the 

presence of stated features, integers, steps, operations, elements, and/ or components, 
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but do not preclude the presence or addition of one or more other features, integers, 

steps, operations, elements, components, and/or groups thereof. 

[0019] Embodiments of the invention are described herein with reference to 

illustrations that are schematic illustrations of idealized embodiments (and intermediate 

structures) of the invention. As suc;:h, variations from the shapes of the illustrations as a 

result, for example, of manufacturing techniques and/or tolerances, are to be expected. 

Thus, embodiments of the invention should not be construed as limited to the particular 

shapes of regions illustrated herein but are to include deviations in shapes that result, 

for example, from manufacturing. 

[00201 Unless otheiwise defined, all terms (including technical and scientific terms) 

·u9ed herein have the.same meaning as commonly understood by one of ordinary.skill in 

the art to which this invention belongs. It will be further understood that terms, such as 

those defined in commonly used dictionaries, should be interpreted as having a 

meaning that is consistent with their meaning in the context of the relevant art and will 

not be interpreted in an idealized or overly formal sense unless expressly so defined 

herein. 

[0021] FIGURE 1 is a front planar view of an exemplary back to back display 

assembly 1000 showing the vertical section line A-A In this orientation the first display 

assembly 201 is the only display that is viewable. 

[0022] FIGURE 2 is a section view taken along the· section line A-A and showing 

Detail 3 and Detail 4 as well as vertical section line B-B. A first display assembly 201 is 

positioned back-to-back with a second display assembly 401. In an exemplary 

embodiment, the two display assemblies 201 and 401 are substantially parallel with the 

5 

SEC et al. v. MRI 
SEC Exhibit 1022.5057 

IPR2023-00221



CA 02947524 2017-01-19 

rear surfaces of each display assembly facing each other. The first display assembly 

201 preferably contains a front cover glass 200, LCD panel 210, and LED bacldight 220. 

The second display assembly 401 preferably contains a front cover glass 400, LCD 

panel 410, and LED backlight 420. Although shown and described herein with LED 

backlight LCD technology, the exemplary embodiments herein can be practiced with 

any form of flat panel display, including but not limited to OLE□, LED, plasma, and any 

luminescent polymers. In these embodiments, the rear surface of the LED backlight 

would simply be the rear surface of an OLEO, LED, plasma, or a luminescent polymer 

display. 

[0023] An enclosed plenum 500 preferably contains the electronics 800 for operating 

the two displays and is positioned between the two display assemblies 201 and 401. A 

fan 600 is also positioned between the two display assemblies 201 and 401 and is 

positioned to draw surrounding external air through the assembly 1000, preferably 

without permitting any of the external air to enter the plenum 500. Although only a 

single fan 600 is shown, multiple fans may be used in some embodim~nts, either in the 

same or a different location than the fan 600 which is shown. Further, while the fan 600 

is shown pulling the external air through the assembly 1000, it could also be positioned 

to push the external air through the assembly 10000. Still further, although shown at 

the bottom of the display assembly 1000, it could instead be placed at the top. 

[0024] FIGURE 3 is a detailed section view showing Detail 3. FIGURE 4 is a detailed 

section view showing Detail 4. The plenum 500 is preferably enclosed by a first wall 

740 which faces the first display assembly 201, a second wall 730 which faces the 

second display assembly 401, a top wafl 710, bottom wall 715, and a pair of opposing 
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sidewalls (not shown rn this view). In this embodiment, the first wall 740, a top wall 710, 

bottom wall 715, and opposing sidewalls are fixed relative to one another while the 

second wall 730 is movable relative to these pieoes. While this is shown here, other 

embodiments could fix the second wall 730 relative to the top wall 710, bottom wall 715, 

and opposing sidewalls while the first wall 7 40 is movable relative to these pieces. 

Preferably, the walls 740, 710, 715, 730, and the sidewalls are metallic and preferably 

aluminum. 

[0025] The second wall 730 seals the plenum 500 when the gasket 700 is 

compressed between the second wall 730 and the top wall 710, bottom wall 715, and 

opposing sidewalls. The electronics 800 contained within the plenum are protected 

from the external air flows 575 and 550 and any possible contaminates, particulate, or 

water vapor that may be present. The electronics can include, but are not limited to: 

power supplies, microprocessors, printed circuit boards, electronic memory, 

transmitting/receiving devices, and video players. Preferably the electronics 800 are 

also in thermal communication (preferably conductive) with either the first wall 740, 

second wall 730, or both. In this way, heat from the electronics 800 can be transferred 

to the first wall 7 40 to be removed by first external air flow 575 or the second wall 730 to 

be removed by the second external air flow 550. 

[0028] A first gap is preferably defined between the first display assembly 201 and the 

first wall 740 of the plenum 500. A second gap is defined between the second display 

assembly 401 and the second wall 730 of the plenum 500. In this particular 

embodiment where an LCD with an LED backlight is being used, the first gap is 

between the rear surface of the LED backlight 220 and the first wall 740 and the second 
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gep is between the rear surface of the LED backlight 420 and the second wall 730. A 

first external airflow 575 is ingested into the housing through an inlet aperture, forced 

through the first gap, and then exhausted out of the housing through an exhaust 

aperture. A second external airflow 550 is ingested into the housing through an inlet 

aperture, forced through the second gap, and then exhausted out of the housing 

through an e~haust aperture. In this way, airflow 575 can remove heat simultaneously 

from the LED backlight 220 and the first wall 7 40 while airflow 550 · can remove heat 

simultaneously from the LED backlight 420 and the second wall 730. 

[0027] FIGURE 5 is a section view taken along the section line A-A and showing the 

second display assembly rotated away from the first display assembly and also showing 

Detail 6. In this embodiment, the first display assembly 201 remains fixed while the 

second display assembly 401 is permitted to move or rotate away from the first display 

assembly 201, providing access to the interior of the plenum and the electronics 800 

inside. 

[0028] FIGURE 6 is a detailed section view showing Detail 6. Here, a sloped rain 

catcher 705 is placed below the inlet aperture and above the plenum so as to collect 

any condensation and direct it down the first gap. This figure also shows the movement 

of the second wall 730 along with the second display assembly 401, as they move away 

from the first wall 740, a top wall 710, bottom wall 715, and opposing sidewalls to 

provide access to the interior of the plenum. 

[0029] FIGURE 7 is a perspective view showing an alternate embodiment where the 

first display assembly 201 is rotated away from the second display assembly 401 (which 

remains fixed). Here, a pair of gas springs 850 are used to help rotate the display 
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assembly 201 and hold it in an open position while the interior of the plenum 500 is 

being serviced. 

[0030] FIGURE 8 is a perspective view taken along the line 8-B and indicating Detail 

9. In this embodiment, the first wall 740 is used to mount the various electronics 800, 

although these could instead be mounted to the rear wall 730. In some embodiments, 

electronics 800 may be mounted to both the first wall 740 and the second wall 730. The 

top wall 710 substantially prohibits airtlow from entering the plenum. An opening 120 is 

preferably placed on or near the top wall 71 o to allow airflow 575 to enter the gap 

defined by the opening of the space between the first wall 740 and the rear of the LED 

backlight 220. In a similar manner, another opening (not shown here) is preferably 

provided on or near the top wall 710 to allow airflow 550 to enter the gap defined by the 

opening of the space between the second wall 730 and the rear of the LED backlight 

420. 

[0031] A gasket 700 is preferably positioned around the perimeter of the first wall 740 

so that the gasket 700 is compressed between the plenum walls {top wall 710, bottom 

wall 715, and pair of opposing sidewalls) and the second wall i30 when the unit is 

closed. Preferably, a pair of dividing walls 80/85 are used to define a loop around the 

plenum 500 which passes through only one of the dividing walls (here 80). Generally 

speaking, the dividing walls 80/85 should connect between the firstwall 740 and second 

wall 730 of the plenum. In an exemplary embodiment, dividing wall 80 is perpendicular 

to dividing wall 85. Even more preferably, dividing wall 80 is arranged horizontally .and 

contains the fan(s) while dividing wall 85 is connected to the end of dividing wall 80 but 

is arranged vertically and does not contain a fan. Although fans are only shown within 
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the dividing wall 80, they could instead be placed within the dividing wall 85, or only 

within the dividing wall 85 with no fans placed within dividing wall 80. For exemplary 

airflow, it has been discovered that placing the first fan 75 near the center of the display 

assembly and the second fan 77 near the perimeter of the display assembly, causes a 

pair of circulating gas loops 501 and 510 respectfully. 

[0032] A plurality of input/output electrical connections 25 are preferably placed at the 

top of the display assembly 201 and underneath a sloped rain catcher 705. Also, a pair 

of mounting pins 50 and 51 are arranged at the top of the display assembly 201. A 

plurality of latches 120, 122, 125 are preferably arranged at the bottom of the display 

assembly 201, although shown with three latches embodiments can be practiced with 

one or two latches only. Also shown in this figure are the attachment brackets 900 and 

910 for gas springs 850 or other supporting resistive elements. 

[0033] FIGURE 9 is a detailed perspective view of Detail 9 showing the post. Here, 

the details of the post 51 may be observed. In this embodiment, a cylinder travels 

horizontally and is divided by two locating walls 53 (closest to the perimeter of the 

display assembly 201} and 54 (closest ta the center of the display assembly 201). The 

cylinder can then be identified by the mounting portion 55 (located between walls 53/54) 

and the interior portion 52 (starting at the wall 54 and travelling towards the center of the 

module 500). 

[0034] FIGURE 1 0 is a detailed perspective view of the corresponding hook 450 on 

the second display assembly 401. A pair of mounting hooks 450 are preferably placed 

at the top of the second display assembly 401 and correspond to the mounting posts 50 

and 51 respectively. Preferably, the hook 450 would wrap around the circumference of 
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the mounting portions 55, where the hook 300 is stabilized between the walls 54 and 

53. 

[0035] Having shown and described a preferred embodiment of the invention, those 

skilled in the art will realize that many variations and modifications may be made to 

affect the described invention and still be within the scope of the claimed invention. 

Additionally, many of the elements indicated above may be altered or replaced by 

different elements which will provide the same result and fall within the spirit of the 

claimed invention. It is the intention, therefore, to limit the invention only as indicated by 

the scope of the claims. 
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CLAIMS 

We claim: 

1. A back to back electronic display assembly comprising: 

a first display assembly positioned back to back with a second display assembly; 

a plenum positioned in between the first and second display assemblies which 

is substantially sealed to prevent air from exiting the plenum; 

a first gap defined between the plenum and the first display assembly; 

a second gap defined between the plenum and the second display assembly; 

and 

a fan positioned to force air through the first and second gaps. 

2. The assembly of claim 1 further comprising: 

a plenum fan positioned within the plenum. 

3. The assembly of claim 1 wherein: 

one or more electronic components for operating the first display positioned 

within the plenum. 

4. The assembly of claim 3 wherein: 

the electronic component is a power module. 

5. The assembly of claim 1 wherein: 

the plenum comprises a first wall and second wall which oppose each other, a 

top wall, bottom wall. and a pair of sidewalls. 
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6. The assembly of claim 5 further comprising: 

a gasket positioned between the top wall and the second wall. 

7. The assembly of claim 1 wherein: 

the second display assembly is permitted to move relative to the first display 

assembly. 

8. The assembly of claim 5 wherein: 

the first wall is fixed relative to the first display assembly; and 

the second wall is fixed relative to the second display assembly. 

9 The assembly of claim 5 wherein: 

the first gap is further defined between the first wall of the plenum and an LED 

backlight for the first display assembly; and 

the second gap is further defined between the second wall of the plenum and an 

LED backlight for the second display assembly. 

10. The assembly of claim 1 further comprising: 

a first dividing wall positioned within the plenum; and 

a second dividing wall positioned within the plenum and oriented substantially 

perpendicular to the first dividing wall. 

11 The assembly of claim 10 further comprising: 

a plenum fan positioned within the first or second dividing wall. 
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12. A back to back electronic display assembly comprising: 

a first LED backlit display positioned back to back with a second LED backlit 

display; 

a substantially sealed plenum positioned in between the first and second LED 

backlit displays and comprising: 

a first wall which faces the first LED backlight, 

a second wall which faces the second LED backlight, 

a top wall, 

a bottom wall, and a pair of sidewalls that extend between the first and the 

second walls; 

a first gap defined by the space between the first wall and the first LED backlight; 

a second gap defined by the space between the second wall and the second 

LED backlight; 

an electronic component attached to the first wall or second wall; 

a first fan positioned to force air through the first gap and the second gap; 

a dividing wall positioned within the plenum that connects between the first wall 

and second wall of the plenum; 

a second fan positioned on the dividing wall; and 

an additional dividing wall within the plenum which is connected to the first 

dividing wall and connects between the first wall and the second wall of the 

plenum. 
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13. The assembly of claim 12 wherein: 

the first wall is fixed relative to the first display; and 

the second wall is fixed relative to the second display. 
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~- ~..<J}Aj::-']~ ~A}-¥-':;%~ ,.:,F-rl',]7]-c· r.,JoJl 4'-7}.s:_ )-H}~ "'r :.Uc:}. EE~. ~i!l]\i 01 c]c."::·~f..11°] -~;,.j-§- ~~ 

.Q.£ ,'.}-§-sJ-E ~-'f-, ;j;,;} -'f-%~£-'f-'E-7 1.,t.2..-c ;;;}~ ~ 0 1 ¾icil\:l 1..HSI 7]---'-~ 7}~€i}nj 7J-~ ..8..~ 0 l] -t'-~E'jC>j 

c'j: %}-c oJjL-7Aj 0J~ ½°'J?f-71! ~9-. 

f0009J ~-¥- ~AjF~f.fJ 0ljA·l, {1.At i:"4-,~~-~·ioilo] ~.oil 'fi,::,Jj 7]-is~:7-ic Fij°cfo/jL.7;;<:j~ ~7}.sc .. ~Oi7] ¥!;sf! i!?fi :!l.:l*~{linear 
poiarizer) 0 1 -"}%~ 4· ;Uc}-. o] ~j.,g-Jlt-e- :,a.'ifJ 7}.::'..: -~1:l-].9) ::t:·~s]o, ,q-i'i-5'17-JL-J-, B~'i>J =i. 1c\~~-'>ll- r:j.::'..:¾ 

~joj :~>-] A]- 0 lOJ1 ~<j ~¾ .:Cf'-1:Jj%}-c ~;,.} Cj.:'.:-.~·i:'lf 0 ] -'?1'~1"21 ~!clJ-o]] .$J.5cJ-&}~ Aj-_g-~ i~ :;;)c}_ ;,J-7] ~'t! {lJ 

~ 111%:iB-»} tjc½eflc1 ;,;J:o<.] 1+0Jon ~~s:1~ 1ll.21 <>J:~ ½o:Je-c]-. 

[OOIOJ ~ ill]s. LCDQ} {J·f: 't1-¥- ~;,.} t:l .::'..:~i3!] 0 ] ;,:J-51] ~ -& t:~ c~'<"i] 0 1 :ii~ 61) 0 ] P] ::'sj-~ ~ /.J %} 7] -'i'i 'i\jj 1!~ cl 0 1 .§. 0 H!l~ 
~l~ 1~..8..£ 1?}9-. .A.J-7) JcJJla}o)_§_ oJ'fl~aJ½.g. ~~:::Q'..9_.?... i:.JA~i:11°1 {l-,;i;JoJI V.61 r:.Ji~.9~ '€t Tui"1J1] 0 ]r+. re} 

;:;.j-A·L "fJ 7 1i!. A]~ Ell ½_g· -:-~ t!l-n- ;,,.J.::'..: ~(c.onst r i cted convection system)¾ A}-§-.s}a:j i::.J ::.':.~i!1I 01 1:f ?-] % 11~ 

tj 0 ]§. % 1;;!¾ •i!Zf~i::}. •';J-71 ?~ t.!l% A]6"i1);:: AJ 7 1 >Jijel-o]g ol·'i1!~:-<'-1oll -2- 7,J,!<)7]] ~l5'J15-}o.:j 7J~ i%H;l<'>}';: 

9~ 41#-~% £~%[ "r- ;V_q_ i.l}a} 0].~ oifH}i'!j~ &r+ -8· 0]i'i}..il -~½~..2 .. £ ~4';3}7] !f-]t'iij, 7}-.::::0.7} -7}7] ;;)l 

¾ ';''il~ 7J;.Jl fi-%~ci,-. 't!¥ 1J.x]~Eijo]].,>..·L ~;;1l'-d9.J ~.f':- "r~ 41*:li:l:~ ,-'-""J~r+. 

[OOll} ·~-¥- {iAl ~ Fij~,& EE:~ .A.J-7] C:{--'-¾i:.1)0] oj ~ ~ <!.).!?~ ..2J,¥- :B:1t! ,9-i§_ -t;'-71(% i?-7) .9:.-E r.:-j{t- -t'-7)) ~ 7J-~ 1f 
¾-"'l 7] -::.: oJJ o-j 71 ~ 7.1- -*l~ A}¾~ "? V. r:.j- _ 

[0012] n}.:a:] '4-..2..£, ~ !; -~ Al7:g f-R{f.g. Ck..:::½~] c] IE 'ti¾ '-£ 7-}%j--7j 'fl 3ij fi-*-l]7} r-] L~·r!i] oJ :K 't! 11} ~~5H:: %5:-1] <>] 

-~~'2.j~- A}%~ "r-£ S:.l-c:.J·. f,x-ll~ {,J,~~i:'..£ lr-f-a~ i@Eij.~ 'i/4 -fl-5\1]£. -?r-x1]~ .:JL:.½e11°] B:.t,:l,oJl ~~rEl 
o-j 51-\::· ~ciJ ;,ijt:11E.] ~ %:ii!J ¥J~tli::}. 

[OOB] o}?-{js.j W!J:ls.i AJ-kl]~!: {£11sJJ} {:l-¥-¥1 £1tl~¾ %~11 aj],>..p-j --'J.J-]~1cij-~ J,~t:j- ~ 0 li'i~¥f ;:;::ojc+, £';:! 01H %~ 
~ Sc~ ¥,.jt ,e %-'g "l! -¥--e-~- 7.(~ ~!q. 

(0014} ~ ~~oil S?J'il- ~7.t t:{A-~i'.-j]oJ 7g7-.l9.J ~ x11oJ *7.1-c l:l}iiFf{ r,J\~ • .:iI.:&1J,~ LCD i::.JL:.¾iJ]o) 7'._};J:.]tj] A]-%~ 

'r' 1t.£.r:i/, .:E~l: .:Jl 0J 0 1 7J'§~ ~-9 1 ~1:loJl A}%S)7loJ1 ~'ii-~"?'..£ ;ll.Q.uj, 9.6.½~f;c,] ~;;'<.]9i ~~ ',:'.}:::<J,>.jo] 

ff-~]7]- S'J ~ 1J.'41 ~.::t){~ Bl)£. i-'-;~ ~l~. ~ci/'-t%31 'f; )oJl 61~%1- ?.£ ~lt:1·. 
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..S::.. se ¾ioiPfl Ll-l<•Jl l:]~*1¥:l. {if21'.3lzt ~?l =r~.=P¥-¾%½ &o:J'?{:.-, 2'El c.ez.r- ¥Jtil9.J ~ ~""-l~cll9.J .:,;,:.lclJ-AJ--""-l 
£o]t:J.. 

£ 6;: '2;-7] ½~11 \cl 011 ±-~~ C,' '.%1 t vi. 1117.j ~ ~ .2'.. °'12r-t, .311%1 '11 q ift:>j .9-J ~ '¥ Aj ~ Eij 9-j + "'!:)-
A}.A] S::_oJ c}. 

s.. 18 ~ .s::_ 14t .:rr "tl 7}..-'- ,,,1, .. -:::e:JJ .!:E~ ~ ~ t'J-~ --,1-1:1J-ttt -;:-! ~ :q1%~~ ·"'·}¾ti}~- oJJ"'l :zsi -tJ,\J tiJ El~l ,a-t! 
.£OJr+. 

1l!Tfifr 1e1A/&J7J 1'11~ r..xf!;;Jeff:J 1-Jllf 
[0016] 7] ·"-1-¥1 ~-'·] ~ ElHi-2! 7l~·AP,J:i1} r{l "l-l t LCD~ _¥_ *ilt cjA ~?~j 0 1 "'J;,;J .9.J ~ A1lo-J c\::::~·ioil 01 "er-"]~ ±_ 1}8'} 

Al 1tL LCD"tl-,.2_..S:L tl~ s:J ~- ::);] 0 1 °J-'f.l t_ 0 ] iilj'5] 0 '!: ~t:L 1fJ. 1:§ ¾ {}1;:l:'5'} 7il ~ ~·;.lq .9._~ LCD cJ .:::::¾Ell 0 1-§- 4'-;; .ilJ, 
'(!7,fli>iC9 -¥,'l~E~{§-~ 7ijA]~ 5!0}1:+ .. 9Jitll£ {J_A]~,;j]~{3.- LCD, ~-'t tj- 0]5' .. £(LED), ·f'r7]~% t:}c~]..2..£ 

(OLEO). ~i?-!] tiJ-¾"g r:f:.:'~¾?'1] 0](FED), %~{:,'!~(CRT), ~;:;}Zen}~~£~~ y:::::_~cJ]oj ¾oJJA-J {:!la.ll-¥1 r:.J::::¾ 
e11°1 .?:J5(j.2} ~W-~ 4" Jlt:t·. 4'Z!, oj~l?}..2_~ i:J:7J;s}t 3:l-£:- 0}1-Jr+. EE~l, ~Aji"JBjj~.g.. o}-'3] 7~~sl:;z] BJ,.g.. 

¾~Sci cj::::~-cl] 01 ;;,;J.:i.loJ] A]-%~ 9·£ ~4- .§','3'l, ~,;.,ltgE~-~ 01 'tl:Z::l ~,4-, :;JJ~ Jll:-~ OLED 96~t3jjo) 1r*] 
o1] -"i .?;Jw~ :;l..2..£ A]q-~ <r 5!14, !:..":~l, 1.s!A]~Eµ,~ol l:l!:ill·3l qj~, .TI:l\l:}-¥£1 LCD r:.J::::::½icl]oj 1t7,loJj Al-% 
~ '9· ?Je ~£ ,.:.Ezt~ "r s:1.::1--. ~ t§J,J]A1~J 7ijA}~ ~Al~ F..J]'€c•] .g,.01 ~1oJJ A}%£]7J<>ll ;s:JtJ-w. ,,;-::s::_ ~e 
it-1t!, 1Vi~ E}l~o] t:]::::~ici) 0] ;;,;J;;;1~ '€~1 'tl~,,,_J 01 ,lf:--?.!]7} s:Je 1141 -?}·J<.)(~~l.§g,, -"8-AJ ~7iL "F-?1,/'1J*.31 
%)ell ~~w '7""£ ~i:}. 

[0017} 11 ~:I 7~..'::: '-jl :z.l· -"-1:::: ~;ll (i soi ated K?-~- cooling svstem) 

[OOI8J :r.. lcl] £A]~- 'tlj-Q./ :g-01, D-jc.~i!.JH 1)-;)t)(l0)7} ~9-l ~1cJi ::t.½S)o-j S'le -~4-oJl '1J:z.J- '~:z]~ A}-§-·t}:;i;] ~ 

Q.. ~ , cl:-::¾ t!J O l 7J 7,H 10) L~ -¥-~1 .g.. £ t '8" 1J-s-1 ;'1 ~l-~l "?· xl r:t, 0 l oil uJ-i:.}, i::.l c::: ~ ,,,11 6 l 1-J-~1 oo) ::: .:{1J .:1J £_ 

0.f%·i,}.::tj ~7-]1--J-, A}{l- 9uJo] .AJ1=J-t-] i'.;r:::!:_"8}7-11 ~cf-, q6{f;;flo1 ;:,.J-~](10}~ L!J.l:jl- ,&£½ ¾7}A]:.7Jt 

2L..'?J£.£, f}]OJ zjA}.:i'J-o] ~ 'i'rj ft-~]7} ~D,--. 

[00! 9] £ l oJ] "'i. 5:. "f s:)o-J S:.l ~ ~i ;:,;r r,:.J ::'.:: ~ i!i] 0 ] -~·;it) !ii i::1 A¾ P-1] 01 cg~-~- §'.g. 7}~ :,J]l:J-j ~ _¥_ ~-8'};:: c➔L -~7] 7}A 

{lll:l-Jt: ~;;!.} r:p,¾e-]]01 1}5<:j .Ks-32.J ~1oJ-oJl .::1~..TI. i::],,_~;;J] 0] "'J5.l Jf~..Tij- %~(coextensive)Slo1 '.Ur+ . .£AJ 

.:8.. r:l::".:.¾i!1l 0 J ~;fl oJl'c' iH:1 . .2...s.. '-'l!Di ;,-J !:: :j-;i;l( 114)7}- 2f-2,' E'f 61 '.;1J9·. c-lj o-J 7'-ie "'-J.:\1014) e o}i!Jlol] Ai ··2)-J,ija'} 
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;al] -e£JJ8r-1-. {'i, ~~As~. -"-J-71 r~ ;;_';:~101! ol .R 'ii Y-JoJl-"l E]i 0,}%9.J 'frl-Hi ½ol 7J ¥J <5R. "'J-71 cJ :c::::½c1jo 1 "'g ::i.l;::: 
1s:},<.} -'Mt:(119);[;. 3£1&''%.r "r 5;,lt}. .'.f--7}~.££, 1,l:;>J ~~61JAL 5'j.-9- 7J(70)t F.jj 0J%~- 1t.tA}3'/,'C' ~Jj1J-~ ~oj 

l:l}~.a/i.ti::t. 

[0020] £ 2o.J] .£.1.l '{>J t1j-5i/- tJ- 0 1, q.c.i:·<:'1J 0 J :::<J5;1( 10) !aj ojJ,'-] 3:{ 1;! ,>..] "§ E~ -c i::1 c:~-cll cj "is}-!f-1) ( 70) i,Jj oil <'r-%£1 ~ _TI 

1'l 7}A '-§zj- -i!Jt:l-](20)~ ±~~tj ::::::JfJlo]i-i(l00).9-t ¥-1'5 7Jc!J~(90)oJJ $q'51], -'f-1:§ ;;;j]l 7}6 "Jlt:-'J7t ~~'t:19-. 
i!l2 Jy-~ {~ BJ~Hl3:0} o} ~ BJ·~(90)ol] 4op~] 0 ] £.5'] '-'1 z] <lJJtl:,(90) oj :li}E-£'] ·c 3~ ¾ ~A.f '5't.il tj .::::-~t!-ll oj ~ ~/-~ 

1-ll-¥-~ .!t~W 7:,. 5'J.r+. l-Jzj- '1JJ::l,](20)~ cj;:"::~e11°J :c::::ajj(80).ITf 0 1.2} '?i?l]~ 1nfe.j,oj.§_ <>l'f1~aj(140)* %2-j'{t 
q_ 

(0021] q.::::~i.'.'l] 0] ~5,](IO)e ',)-7j ?.i]2 7}c: t"ittl Ll-loJl -"'r¾S::H::· 1.;Jzt 7tA~ "'f'){1 "r1c:¾ ±~W 9 V.cJ-. o) 'r'C:'<~ 
r:j.::::~;Q] 0 ] '5]•2f"1)(70).liJ Hl]o]~"6l] "fi.:lfl%} "r· '.,(l_,t:· i5}Lf 5::"c .:I 0 ]1}~ 1'1!!(60)% ~~~ <y· '.V.!:J-. ~(60).f.- ;,:} 

7}¾ f:?'71¾ ~t0}%◊1 .:il, W-0 }~·'?.! -c1 ~}7}¾ -~7] ~ ~1'3J- 1.-}:! Zr ~ i>ll-S (45)91 ~ c4 _:ir_ <'>}4.9~ 9J-¥- li ~ !fi j;,!_ 7l 
Ail ¾¾AJzlt:l-. '{1.£.;s}t:+'r:l, ~t!~\0(45)-91 9Jlj'- R"i:l4 ~~<5)·-t': .:g-7]~ '1/z.J-,s.]7·]7] 1fM1. ~7?£~7/(PjS:;.Af) 

7} ,<.}-§-~ 9-.£ ~.r:J-. {':]€lj~.9-3i., it!l(G0).2 1i':h?15'] '?$1 .:g.7J~ ut-0),½~ T '.V.9·. 

{00221 .5:. 3~ %E'=ti}'i':!, .:il~] 7}:::: 1114 •¥/1::li(2.0).Q,j {J.A]"1'11'!1%~ Alll 71-.:::: ~ol(3D)'4 AJ)2 7}6 '¥]t~l(40)-~ ±.%15'}~ 
:,iJi±iJ~ JfE{i E:.·•iHJ- 4 5(.lr:}. -z.}7] ?.Jll 7}c: l!!tll ~: --'f.~¥1-(90)% E:."g~cJ-. 'lf7l ~12 7}c'.'::. 1i'•:¼J ~ "1/Zl· ~i!.i] 

\:1(45)% _¥.·iH}i:l-. ".TI~ 7}::::::"(isolated gasH± ~--oj~ .:ii'fJ 7)-6 '1lzt Jgl:l,j(20) i.~sq 7} ✓-7} ~ell CJ·-"¾?i] 
0 i %?,Jg_j 3"}-9-{l l~j.s?j .s>J,¥- ¾712} 2'J'c!l(isolation).:rloj ;}If~~¾ ~oJ~r~-. Au?)-.:::: 1!Jl::ij{30)7j. ::@_7-} r:j 

.::::~~1\ 0 J K~(E5)9,f {i»J61l -'?j7<]-8}71 !!/l-¥-·oJl, 7}:=::<>!l-c 1::1,:::::.~i:1Jol ~,aj,oJ] '?-l ~~Jc%½ "r- 'itl-c-, '?}:::,.Jg:;_~ 

tj-~- .2.~%.:gc1 -~~<\'j.2..:£ M°1')'F ~'Ct. £~¾ iiJx]1:>j,.:U i,",l_;z.]7} ::<l]l 7};:::: l!Jti-](30) 41£ ½oJS.e -3:! ~ ,;JA1 

ii}7] qr~m, 1.l@;<'i '€1Ei(w].£Al)7} },H--~ 9 S:J•+. 

[0023] .AJ7r .:u'El 7}6-c- 7,j~ 1f-q;l~} 7}::::::.§! __ , 2 aj)5i,,e .l?.~-9.J _:g7], ~S:, ~it .'.:Et 7)E}.9j r:-}~- -'f"i:g 7}c:.7f 

s:J.r::}. 1f7i 7},!::-e ~HioJl ~-.1J:~. ?.7-J *£~- -¥•;,J]'{J ?,1°1 u}'i}.:,.~?r}r.f. H:'lL .IL;g 7}6 1-;1Fl ;,.JJ:lH20)~_:: .s>11f­
f:?'7JoJ1 t!l-afl ~E::.-'•l Zl~iiHl ~~-~ :~_a_-e, 1ltT::J-. ~"11-11'~ 7]-.::-..:e '£!7.]52} xsi!J-%'.~ 0 1 {,]_~~S! .. ~ ~11 7]-:c:::: 

"Jli¾l 1.-)js, -i}~S.:l-t:· 3:loj 1J,{l3-j~?.. 1",:)-.7:'!~ 'T ~g_ 73££ Z'ja)s:j~ ;J!'?}_<:; __ S,c ½~Str+. 

[0024] .£ 361] £l-!~ :iIJl1'Jl~ -'F'E. ~;ci.JoJJA.l, Xl]l ;'}:::::: "Jstll(30)~ A1]2 7)-c'.'.:: ~Bi(40)-~ 7}::::: 'f!¾·t]<il 9Ji:-+. '-§z.j-- ~ 

til'f!C45) l-Jl<>ll "1/Zl ~aJ J!ll.<50) 01 AiJrs:JoJA-1- _"jl~ 7}c: '-SZ{· ~l¾lc20) ?R--l.s 71-c:.~ ~~AJ?'l-c r,iJoJl AJ-¾~ 

~~ ~i t:L ;.;;11 7}:C:::: -11] tlJ (30) c i1:Ar r:J ,,,_ ~ 'li] 0 ] lf. ~ (85) f1l TI 1¾1-<>ll :::<J;!<-;-£] oJ 'V, ~ :&I<->-)£ i.}1-}!?~ {i "/} %i:'-) (9 

O}~ ±~~r:.J-. 

[00251 £ 4;; {}3'.'.:~}~. 1'l_ 8j-~(9(}),g. of~ ,¥-;;:~(spacing me.mberHlOO)ol] .lil'l'ill ,n:x} c1::::::~i!Jjo] Kri'.J.(85).2..s,¥-E,] ru,­
~.Q_,'.£ 4~· 919-. 0r~ lj!-;,.~(100)~ 11;:,;} cJ~:::~-io!l 0] lf.1?:1(85)9__.j .:@.BJ¾ J8<4;";'H::: ~~ ::<lj'g_.'2), u 0l ~ 7:J9.J~ 
i::t. 0 1 z;J -'f'- ::<1H100)-c ~;:;,] S<J ct~ -=r'-""J ¥;g'-%:2} ~~-¥1 'ili7ll.:,e.J -'f-;,;Jl ~ 'r 'V.Jl, <-..1 ~ :;,.~_2_J;!.,t:- 0 !-g ¥-*~4 
~ :ii]£. ¾~- =i1'--'-J ~ ?£ v ,:j-( ~ 2'!].£ {i BJ:;g,(90)-ilt ~ .21].£ -=?·'2). =dA ci,.:::':::if i,J] 01 .R T,'1(85), op:] ·¥-Anooo) 
'3/.l .!¥·!§ {i"'i:1'~(90)£- .:.J]l 7}~ fa.Jlt>J(30)~ ~-';Hl-t:.1-. lllttl(30)e '{.! 0.J 1P,=r010)£1- '{l½ 7P,7'1(120)¾ -W-t;F, ¾ 
i:~]~ (45):il]- 7}6 t!%1s'}.ll JJ cJ-. 

[0026] .£ 361] .£..>..].!rl◊i ~~.~ lcl}.9{- {l 0 l, ;,;iJl 7}.:::: ~til(30)£~ 4-11J·'il,::, r::).::::¾~-!)c-j 6sq(80)2J .{:l_.x} cj.!.;c*;,jJoJ lf.1?.'i 

(85}¾ ¥..Wii}:.\::- 3.! 0 1 1:1}~,l:c~i."}i::J·. ;:;JJ1 7}:c:::: "Jln-l(30) l-Jl.'2), .n'i;l 7!-,:,-':::7} t::J~~·c1] 0 l .7:J,:i(l~ 7.J1.-}{l-oJJ a:}2'-t, .:i2 

';';; 7}A~- {:l_;,;} r:J c:::::¾i!lJ 6 ) Jf 1f3_(85)Slt 11 ~{1•+. 1,,!l ~ 7}c::'.::7} ~7.} t.] A~ io1l 0 ] ft~ (85),tj, -3l ·~ {l ~ t}.SL~,¼], 

1:1.;,;} cj;:':. ~ i:1] 0 1 R.\:!{85)-2..sc ";" F.7 Llltf '€1 {i'§t 1:1J~o] 'lf-'l-¥19-. ollAPi ~Al~ i;:ijoJ]-"i. ,ti?;} L'1::':.ifel]o; .S:PB 

{85)~~ ~]l 7}6 ,;;Jl 'di (30)9.j -'f'-1'{4"~ ~ 2'L W~tj-. 0 16f; tr}q, ., 1'l_.if i:::j .::'.'.::.~r.]j 0 ] 1t 1d_" { electronic display 

surface) 0 l~ %°1t (-e:- 1'a-"1]A-1ofl 7];1F,~ {J.Aj~,;JH]:.C- \£(~_:) ~1?1-~\'l {iz} c:.J.::::-~cj] 0 l 7J~l.9.l ~.,,J R~-a-
9101a-}c ~ o;q_ 

[0027) "lJJ..]~ 1,l_A]<'@EljoJJJ;.i, ,j?..} r..j.c::.~;,e~o] Jt.i:,1(85), {it/J·Jtl:,(90) ~ ~:!€ll~ .:.!]2 {]_1'1J~(1BO)t %~~ 7i:V}..Q..3'i. i'--'-J 
~ '4' '.il r:} . .:icN-, ~7.} .::~ .::':::~'3ll 0 1 Ji~ (85), :!r-1'§ :;:l .iJ:ftl-(90), 11 E.c~ <t\ il]2 ~ t/:l-¥!-030) 0 1 1ll'E.Al %cl 0.J ~ 
.&.;:: 'ilJ'C.t. 9-4,i,i ~ ~A1JA1oiiAi. "*~''(glass)ifr ¾o-J;::: ~(plate)<'.>]~ .J-&-°1.£ ~¾~ 'r.5:. 9}.Q._r!cj. -fi-i:~ ~ 
;s:f•t~cj W,il..'/J- 3lt 0 }l-Jt:t. EE~-. :ii;<} i:J,;::½i:11°1 .±£~(85) 0 ] 1{_}.t::J} {:!ti} 7]-L ~-$1(30)9.j ?ilclJl;:"J ~% £~ 

~ ~ile fdtj, +7~Q) ¥t 0 l ,"}-@-~ "r£ 5Ur+ . .:J.i:'il.-t, 7]-A Z:j{l{80)gj 4,tiJ-1I! ~.Q,,5I_ :z!:xj- C~.::'.:-:~cfjo] E1?1 

{8!:i)~- A}-§-~..Q_£•¼1, t::jA¾i:-0°1 7g*]~ tr~i5'}-c 7}.A]-¥:/-01 J:::i -'5J·t \:!El- 1HiW "'r ~J.i::}. ±~L ~;;;]7l l:-7 ~ 
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[0028J £A]-'i'! 1JA]~F-,~~o] ~;,:} cjA~;:cJJoj ±EJ?1(85)-~ +~-c}.11 s:J;,_l~\ ~~J.:2-J 5k}·fir -',:j'.!g-.g ~'1:J-A]:?J;:z.J1+ 7}.:::'.::. '-.I! 
ztAJl~ "'r%<5}7] 4);,JL oj.:::. \:!~~ '3!/.sf:.~ 511'i(~tl'!l£, ~JA} 0JA1 3.~) 01 ;~!.;i;} i:].->-¾cll 0 l ±E~(85H) !Et:: 
~ Aj6..:JS!.j t:}~ .::;'--~-'f-%~oi} 1f-7}~ 'T' S;lt:t . .£A1~ -~A]~ F.JjolJA1. Z::)7-} c].'.":.~ i?{/oj .IE'i"I(85}£- 9.~~ t:J~'::. 
~_e{j 0 ]{LCD) i'.::~.9.i ~~ %e.:i¥I-1i 4' ";Uc} . ..::.tc1Lt, ~ '<114 AJc::"'Jlg) 1JAJ~Ell%oJl ~tr@ C.:-J9.]2.:j ii~ rj.6_ 

¾c]]oj 1f.1i:1~ "r.5::. s;J.q, ~"r~~~ 3.i~ o}t.j:.>.l;'.}, zi!A} y.6.~tn◊1 .R1?.J(85)~j '§l~15}S:_~ 7-1]1 7}6 xJ)lJ3;(30) 

1,,~0f) 1.-J"½' 7},,.·-~ ~2jjJ ~}f::- .:;~c] l:l}r&~<'i}t:j-. ojej~ ~""l..££, q~~?,J]o] ·¥·%..£s_1f..i::1 ~~islt: 7}6g,.sJ 

ti1fr- ~:;:J.~o] ~tjj~~ ~ :V,i:-.}. 

[0029J .£ 4~ {l·:s:.·i}t,t!. ;.1J1 ;;J..~ ".Jl,}j(3G)gJ :;::[.,,J-~(90h~ 'V-1:§t.}_u, tJ.;i:J- i::]6¾~1°1 1l\'!(85)$!f 1Yarr, 0 fl q.J::lr/5}.E 

919-. t;::Ajs;Jol ?J'C' 5>j-1£.li'E.: J:1]1 7f,6 ~tJ-1(30)~ ~~ _TI_ic,J 7}'6.;i! 0 1%~~-~ LfE}';!ltj-. 5::.A]5'10i iH::- 1:l} 

.s,} il_oJ. .311=Y 7l-6'E.: ;:.J]l 7}6 faiJtlj(30) LlM-'-i "rliJl'!J·,tl:..£..£ o]%,~c}. 7}6.7} ?JJ'Jlcj}·"{f ~Et: "r3JBJ-w 4? o] 

!:::. t} uJ1f.Q_.£ 0J%t-}:;: 3:!.Q..,;: 1-aZr ,qc:1H20) 0l -=t-".=/~ T 5;.tA]izl.·, "r~'?·,tlc..£..~- +;~A]?J·t: 3;! 0 ] l:lHf3-]S:} 

r}, oj cH} c1J-::,J .Q_i,t, ;'l 7-] !Et:: .2_ 'F-1 {¼%<>] ;,;J11 7}_.,_, "'ii l:J.j (30) .s %'lJ S]:::: 7J .ljc-, ~{ ;,.j !Et:- _,;,_ 0J-~- ~ ..g. i::.] c..c ~ 
i:ll 0 ! ~!-*15'1 7}.Al ~ '9 .9~ .9] ,¥-£ ;It,!j ti-J (30)2i l:l] 1q' ..£..sL ~ °1 ;;a:.J 7l] ¥].t::f-. ~ A] c "-J.g. ~7!;, si,}~oJ),\-j 4-~..£.£, 

!£~ -~'2j'.3.j.Q..£f.:: -'f-~-oJ).A1 ~:':-;,.f>_.£ cp§'-A]7,! 9 S]t:J-. 7}:.'.'.:::.7} A)Jl 7}6. {)Jl:l-1(30) ~ .A(l-J-.;j- f·, 7}c:.':.:~ '{].½ 

7H-'f{l20)¾ ,%5ij J:1il};:tJLH}4. '(!½ 7ij-=jl-(120)-e- -9rr.3J- 'izJ- ~vll'i'H45}oJ; i:,qtfJA·f;:::· ~T'?~ ~"J~l-t:t. 

[0-030] .£ 5t:: ~ UJ- '-8 Zr ~: i11 ~ ( 1J. ~ ¾ q4 '5ff f" 11:l t,} 71) .£.Al) g_ 7}] ~-9 ..2..£ £:..Af ;s} .TI xi. q. ¾ i:ll \:I 41.9.J ti-} 1-)- 5':. t::- ::i 

oj-AJ-5!:1 .1@(50)-£:. .:il'sl 7}..>-7} .:i:!.'i:l 7}c \.-Jz.r =@l:!-j~ ~~i5]-t- r:,]C>Jl 3M.B:~1- ~¾ ;,;J){?-tl:-c+. ~ll 7f-c -"Jtl-1(30) 

~-.: i::j.c=:.·~Pll 0 l -~*i-'11 ~;,:} r.]:'.'::~i:1] 0 1 1E'i:!(85).Q.~.1f-E1 <g¾ 9.:~Jtt}.£~ ~7!]5'1·c >{!-1?.l. ::.1]2 7}:::.: ;sJti-J(40)-:: 

7}:.'.'.:::..'s:!..-!/'-E1 ~¾ +½<3}°1 -~7j '-i/21· :;Jll:lH20) ~4'-E4 ~¾ A-ij7-j-t;}_:i::.-¥,- '~7-!]~r+. ;lJ]2 7}6 ~J:i-](40)~ "'r°ltl. 
~?.} r:}6~·?-1)0] ~:x] 1.P,ol]J:.i 1.}]kf .::;'-.:?.":%~¾ 4-·§·ii]•7] ~'itl- r:f'b"t.1:- f,:-¥-,1-.Itj- 3f:%i~¾ 7'-□]~ 'r sJr:+. 

[0031] "'ls!lli3'}i:::}1t1_, A1]2 7},,._ -""JJ:i-J(40) :;i:,.Jl.9.j oj-1::. *0 l]£ t-+ 0,J~ i-lx} .!f¾~(200} 0 l ~Fl~ 'r 5'Jt:t. ;i(;,,_~ -¥-%~ 
(200),'.: 1ri'?J-7). ~£~-, rrs.;.,11].J..-L B11;t.]cE], 7f;i~J..)E-L BMF-ic4, .£.Ei, ~i'i '})-;,;]. 3::~ "j-fl, .il-:::P:4 ;,J],j ·8'} 

1.-Jc, ~ e:$1~1~ ..¥.~·w ~;:-. ~_1.x.r~L 0 1~~-Q..£ ~::>:Js-1~ 1h~ 0 tY4. 0 1~ 1f.%~.g. "JluJsJ ti! q.JoJJ .;s){j 

?J-3}~ "'r<Sc. '.U .. :n., 811..rJ,l 5':.-e- 2l..c:.5.{209) ~all ::<:1 ;,:_t ~ 4-£ '.J. r:J-. ,~Joll u:J-i:!-J-, '-t :zt ½!'.11 'fl-& ::.111 7}6 .ii,)J 01 
(30) r., ·¥ E-1 ,..@1 i Wi/'3:..£ ~,'-15::. 0] %. 4¾ ~ ;,:t 4¾%(200) ~ '<1}::C:}AP,] £~ -·~7-l]~ "i':o. J.lt:l-( +1!-:zq Q _ _'s:!_ o}-icijcJ] 

J..i ~.9.j-S}Sl. ~-c Bl-$<] ~o], 32;,,J 7}-"'- Aj::'.::.EiJoj 9.c:.~,;-j]o] %X)-~ 7}~%}-c r.1)oJ] .A.\-{l-.:s]t: 1J..ljc-, {i;.,.j- -¥,¾ 

½.g. I!~ 7h:,":::2] 7} ~ ~ .?,:: 7-.J-'~ 'T '.il % ). 

[0032] .£ 6 ~ 5:. 7-~- ~3::'8t\i:!, ~f·ll'"EJ(45)..2.£-!/'-F-i.'il ~ •fr½~ ;,µ,.,~~}:7 ] $JtR, q 0J~ 1;'! :ii!7'l¥-U5o) 0 ] ¥7]-~ 4: 
~t:t- o]½ :j n1~Hii-{150h.9:, f!- .±t\'!Zsl¾ ~-"j-S-}o:!, -~!2 7}~ :xJJ:li(40} 1.Ji2~ 7}6.'s:!..1f-E] ~% '{}-½A\:1)£~ ~ 

r-}. oJ½ :rrr"'!~·050)~ f£-i:'.1l1-J(45) If.~ -?lzJ ~-l- ;,.l~oJl Ji!-l_:;;;l~ "r S'lii. 

[0033J £ 8 ~ .s:. 9~ tr.:':§.,8'}1?!, 7.Jl2 7J-c::: ~ti](40) 1..1-loJl :E.~·.:s:lo-f u~ 7]-c~ 7'7}.£ 1.-§zt-s-}7] ~1%11. <S:1<>1£ tr}i..J-s::J 
½t'.1]'8{45) ±Et! ~<>¾l -f5},-+ x:t:: -=i. 0J1}$!J ~~7) Y½(160)o] !flx]t'} "i"- :U9. ~~7] 5'.~(160)-='. ~ l!f.4{,i 
(150)xl- ~~·8} 0 ~ EEt:: ~ nj5\cj~-:i!} ~~i>}~ ,-}%~ "r S'li::J-, -~1flj~Q.s.;., 4¾ ~~oj]"'i :il~-g 7}6 .A16t<el~>l 

t:jb~-;,.1]0] ;xJ~!'@· 7}-~15}"C i=-J]oJ] J..}%!'.r)"C 1-"f-, '@;g7J _'r.1\hHiO)-& ¾ill\:1 Lllo.J]kJ 7]·6~ 7}~sS}~ i;ljoJ] 4 
%~ 'r %', r,t. 

[0034] 5::. 10~: +'?f ~-;;hH45)oi] .£i}S]oj x1-t:: 7t"-".::.c,Jj.J..-j ~-~ A"J];:z.J:t.-}-c alJ.Aj.:3:j r-J-1'fJ¾ 1.-J-El\-!Jcl. -t]-7]~ 

~~o}~oj.:tl., :i ·t;-7]~ ~i:l]\i(45).9.) :;::[c>J-'?'J.tj- +"J\':1..2 . .'s:!.. ~oj~7J -'Mf>~ '{j{6Q)o] 'fl.5t]W.- 'r ;Ui:}_ ~(60)·& 

7i'-71 -~~"e -t'-7]~ c]Lc~.;Jjo] ~:;t] E}4'1/(70) tlj.'s:!.. ";@t<>}~o]7lL} rJ,~15') 9-$-] ·;§'·7j~ '@;-o]-~~ y ~1:J-. EE 

~1-, ,g. ;;cJ;,;Jol],-1.•1, '{\}(60)~ .:;§!-7]7} ~-;,;J- cl:.':-:½.:1) 0 1 ~-"-15!l ~ ~"J •'f-¾(~tllls-:., i::Jc:::;a;.;JJoJ c:::l;q(80):il} ll.~;:;q. 

0].!£ o-f-'£liti:!HHO))~- 7J~l.£ %.'-st!-t"}.£-~ '5'}9 i:-.j6~~;,l] 0 l -"'J;,;J ~~]SJ •i4 2s·'€;J¾ ?7}£ 7P,--::iw 4- 514. 
~ ,~.Ajr~f.Jl;:::- 0}-eljojj.J..-j -'J'Ail"B};:,JJ ~9.j.5']f;';' '1''4.- i:}Hf- '-114 1'1J~31} ~~-~ 4- 5:1,g,c{J -?-&t'lF, 01' ~-i:J-. 7}~~ B]l 

7; ~• 7] :-: r:i ,:.:-,~,;,Jj 0 ] %}.!j'-.:g (70) AJcfl -$l 5<.j 5]·2E t,j-i..j- !E !:.-:: ::i 6 ) ~ Sf '.3}- ,'.: -:r- 'tl (apei-t ure) 079)% ~;,jj lfflj-;tj q. 

[0036} ti'½~ cl}-2} ~oj, 31~ 7}6 '-]6t;!j,g. ~;,;} c.:j~.:.¾?l] 0 1 ;,.J-~l~ 7}·~8:}-c: :r,jjoJ).£ J--t-,§-~ 9- ~r+. £ 11 ~ .£ 

1.2~ %3::%'}':1. 7}~ .fl..C::::.~(Z20) 0] ::.J]2 7}6 ~l:~(40) Lflol] ~-PH} "r ;tl..2.~, 7}67} "1!2 7}c::: "'J 0l(40)½ ·f-
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§ ~ ~ o-l 10-1853885, 

:rr}w u:JloJI 7}~½ t1l*£~ 3-J-%'1!-r+. 0 1-~ 7}~_ iL±.~-f: ~-%-~ 9 ~~ &tt 71-'€\ ..8..±.~ 5E-e- ~~7J .2_7g­

% ¾ OJ::::. ti'J--..+'U? ~A- •~i.'7 -itl.. 0 1% ..8..±.~-~~- i;;':}~'151 ~71 ;.;;J·itJ- 0 1 ~ ±.;,;]]~? 'V . .2..tii, 0 /oJ] rr}zj· :;;_:Hi/-
7} 0 ]% _fL:;::.{,H} .§.:.~ !tlloJ] ~g ~..,_,Y%},'ll ¥Ii:+. 7}~ ..8..±.~.g. q.g9i _fL.±:% ¾ &j2:::. i,p.+~. ? 9J;;,;)'i:l, oj 

½'i'}£c.5'.- ~1:151-E- :5l.£- 0 }Ljr:.}: U, .. :3:~ S/·oJi:'1 9:.~ c!-i'1:-, -•il2.f·'1! ~~ '5-4f(~tl~.2..£. 7,}) ~icl] 0 ]5. -'JoJl 61 
-~¥1 ::::.3..~ E..iti5. '§'4f/-"i]i:4·rl.J ~~. CalRod(~it!~~.2..5.£. ElP:. -§-4f ~ 4/oll ,1-j]icJ-~ 1::1j-zjr,]7} ~¥-s:.Jo-j x.l.~.: 
1-j.::I~ uJ-<Jl :il.'?4), ~]E "~2::1:. ~ AH} .,,,]i?-}'2) PTC(positive thermal coefficient). 

[0037) ~~% l:l}s;} :Q- 0 1, ½i:!1)'5(45)-& -{.17-} d,A.~?jj<>J ~5<.]<>ll ~i'-l.¾ -;'fif-'8}31 ;<1l 0 1"i!,}c- ~7] -~~-%(200)¾ .:'E~tl:­
T '((9-. ,..c}-7] ;j7] . .tf~~.g. ~~71, 0 l- 0 ].=t.£_g_5E.J.·]l"--J, ~!~~HU]J&, ~-i::l.~:i\], ?-1]:-<.j::::_E,j, ;;t-j&ll,>-lE-l, S:'.Ei, 

i4°1°1 t;}LJ~ ~ :110)£i% %- ,,:,.J2::o ~l-1+~ ? 5'Jr:.}. 1171 -¥-..:g.{,I-(200)-§- ~-71 '?:!~.-& ii?ll\:!(45) l;!j¾ {l:¾W 
"r 9.lr:.}_ ">J-71 {i7J ¥-§--~(.200)-& 1½i,i11f1(45) tf!sJ "-12:::. ~olf.£ -$i5'-JW -9 s:lc.J-.. ~7l -¥-·~~(200).~ ~7] -i· 
<>l]1iJ9-J ;@BJ-le. EE-c .l?--tQ-~ -~C•fl ~2,J-~ c?· '.?).TI., ifi:if\g Kt1 .;'-je:>i) lei~£ 7j31".S:]77y- 0}-8:--~ ,¥..6.§. 01! £~~~ ~ 

7'!-~]o{ 7}c::.7} -'ci-71 ¥~-9l ..£-E- ~e1l-¥-~-fi All..}~? 9)Jll ~ 9r;::- S'Jt}. 

[0038] c]-'-~e1]0] ~3\)71- zJ-%·&}-c %'tl, jl~ 7f.:'.'.::. 1~?.j- Al61t1)01 ~·~.q.Q_.£ -cJ.-%w "'r"'- 9.lr.=L .:::2cjL-J-, ~Az-]-r:+~ . 

.£.-5::. AJ)_A-l(P]S:_Al}i4 ::::.c?•Pz](nl.£A])7l ~~} r:.j.:'.'.::.{i i:J]nl 1·;;,.J L}Jol] %'{}~ 9 xli::J-. oJoJ] U:p4, ,~,£7!- ;,}:z:iol] 

~ ~ti -~·--ls:J ii}oJl .£. ~~ :;:x] ¾ {}7..] B']·.TI.' C1.:'.'.::.½i\l] oj ~;,;) l-}]9~ _g..5:,7} J..}{i o]] ~ 7:cH::! .f:.-5:.•>ll s_ ~>;,} ~-?-oJJ j2 

'fl 7h-::c A]::::_ EJl 01 ·::i ,cl; ?1.9..£ -<\}%8'}.£~, /.7.£::::. :Ji.( thermostat) 01 A}-%~ "i" ~-9-. J,}::@_ 61] n] t'-f ~ ~ ¥1 fl.-l;;q 

-&£(threshold temperature)7} {j ~S:l.TI, 31~ 7}"'".:: Af~eJ;oJ r:12:½i:1l 0l .,,_J--"'l-~ 7t~, L;ljz.j- :E·c 7f~-'il} '-~?.l­
.:2..'¥-~ yt<Jz;t£¥, .::y:..,<JsJ~ 3.! 0 1 cJ::::.~i:1! 0 1 ;fr;;,.rn. •{Hiw 9 su.-:.: -&.5::. =~.$J 1-tf,:>JJ_.;._i 1;--;;,;1-tH=· i::➔Jo!J 

* cl t.} q- . 

[0039) 

[0040] S:. 13-e- qg ~ ,:J]crj :rrJ:;;;l~ -9Hl t:}e njj.J..]~ 1JA/?§E~£j ,a~s::.0]r-}_ £A]-¥) ;,.J;,;]oj]A-J, ,tllalJ-¥[-(90)31} Al]2 {i 

tiJ-¥:1030)-& -ft-~£ 0]-'-'f-<-"'. ~ 4' V.2.. °1 . -"l .'£ 2}P] 1c]] 01 .2s.li] •:>i :ll q. :.si]l ~ Ail2 {i tiJ- n,1] ',!± (90, 130) .g. 91 r~.:'.'.:-_ 

:-7:l1r""J :,)tTI} ~3.J-~1{201) ~-ojj $..)-5» Aj5.£.7)- .31~.:!r]o-l 111.1J ~-r-}.!-::: %½!.(206)~- .,,,cl"'JW ~ ~.l.i;:J-. i:::J::::.½;:1] 0 1 ~ 
~(SO)...~ :;i=J JfPI}:;a-(216)11} +.iJ J!j 51J~C:H4) A} 0 1o!l 7HAij.,;:Jo-J ~H:: <;i!],§ oj,VJ~c.!(212)~- .. ¥.WW ,-;:, xi.ct. 
1.:}-~ tJ.1.li>JEJloJlAi, ·-::J·7] l;:.J.::::::.~?1] 01 ~~(80)~ r:+~ %~9-l ;;j;z} -c:.j.:'.'.::.~~-Jlo] ~*l¾Zl r:.}~ ¾-\1-.9-J 0·H!l{1:::-r-l 
~ "r ;l}i:l. r:.J.:::::~;;JJ 0 ) .:.'.'-:¥!;(80)I,J- 1i13J irr-f::::. ¾:;.!{206) .A}oJ.2J ~:;:.H?: ~~».l lH:300)~ ~ 7J~i;:J-. "J-71 ~ 

'?![i.J] 7J(SOO)~ -).;'-7] LCD :::::~(80)4 -'J-7! ~.y. 'l§'·i?.}c fi-'J!.(206)% <€!_ Zilcl-"]iflr:.}. :>]i?.-H,J- '€ ?:]2.j~- El]"J~o] 

LCD .:'.'.::. '2l 0 l] f-l:l} ~ *5}7].!:i! . .'D,-~- ~ 0 1 .-z:!1'1J i,fi:}::::. ·fr':,! ~5.£. ~ -:if<'tlS-l £¥,- -@-q, ..:;J. ~ 7}::::: A]~- 1l! .I!f· 3:: ~'~}cr.j 

A}%Si ~ 1J 4-, .<.J7] -11 ~jfl 7Jl (300).g_ ~11 7}c6.. {!; tli (30) ~- _:'L ~W° 4" V tj. 9-·~ 11 Ai~ F-!loJ]A-j, ~ '-H ~i] :;Jj 

(300),e- .3.1"%1 7}::::: •'-]c"'J¾ J..}-§-:&-}zl ?J-_".!..t;>!;,J Bt?i>J El]'iJ:.nJ- .ly-"8'}.9-} f'~l -Jf-71 £1f,_?_1f•E1 ~'t!A]:7l:::: ~'i:!¾ 
.. Q...-~. A}-§-~ y ;V_ q, 

[0041J ifl2 :ctBJ- nJ!~-2- ;;\]]1 il'i:!(202):,1} -~12 lf't!.{208){l: =r-L1:11w "'r' ~r-+. ,:t7] ::i.r,i ±f.1;'1(202)-2- 2.±.{:I-ojj x~~ "r 
~;\:::- ~'.':!. ~12 K"E(208)-~ ,.._J- 7 ] "{}~6 7/J~"'J :;aJ•!i:t {J~f::\i](20l)oJ1 .9.)"8lJ :;;1]1 ~1'lJ¥i;-(90}ol] .::n.~~ 4' ~Jc+. 
AJ7J ·;;ill ~1.iJ¥:l-(90)-f'-:- :;;-J/3 .R.\:H2!)9):n} :>.-114 .±EtB(2G4).& 7'"!:ll~ ·9- '.V-4. ;i:iJ3 1f.'t1(209)-€:- •%71 'U'@Jc.:-. '1J~~ 
:;g-~ 1"l 3r;,Jl(2ofr,.ll .9.)%ij ;:\JJ2 ~ "J-¥!--( 130)oll ::v..1; ~ 4'· '.!} t:· it!-~L ::.\Jl4 11 ~{~- :~ <;ct;<Ji ~ (300)<>11 "'1-°~ ~.9..£':. ~ 

:.:;tl~ ~ ~lct. ~]-¥- ,.>,s)_A]Z§i:.ijoJjA-J, i:J~~"CJ!o] c6..lelj(80)oJI tfJ-q} t~";f.;!J -'f%}~ ~ 6).TI. <:-f":} ~;g.£- 7H<'!is};-'] .$,J 

ti]l, --'-J-7] :;;i]l lf\:H202)3l} ~"114 Rl;:1(204) f-joJ] ¥},<.}-ig-;:,;J .:n"e] 0] '7.fs;-~ 4' 5'l,:+. t:-}-~ 1].l,]~V.]6J)kl, ¥}.AH'-;;q 

.. 'il."i'J£- ~7] :;(JlL 7.-J]2, ;;-J13 EE-c ;<J]4 .±E~(2{)2, 208, 209, 204)~ ¾ ~lo-J£ oj.o::.. t}i,1-91 .H..1?.i"i]¾'} ".'3l-~ "rS:.. 
s:JA. 

[0042] £ 14-c :;--iioJ- ~"-'}~ %½1(206)-QJ y-~ ojj.AJ:sj ~-"-]•lhJl.9.] B-1.,:l_.5:.c)t:.J·. £-"]~ ?}5::]6JJA-J, 7::.-J.BJ ~<'-l-6 -f'r½l 
(2G6)-€:- "112 ~1_1:y,.:;g-030), 'i.}12.146 ~W~ 2J-~1. ~~r.11 ¾(200, 1.i~ ~-'9-¥:1-(400) ~ Aj]1 ;jtiJ-~(90)½ ¥ .. W1l· 
r+. ~71 1.i~ ~.3/t~(400)·£- 6:jc-'"J.£. '61·1-ts.l :.J11, Oll]2. :.1/3 EE:;: ::lij4 Jf.1?:!(202. 208, 209, 204) :z-tzr"ll ~j~~ 
-;-- :V,q, ;1}-,~p,J;q ~¥- 0 1 6161.£. i,}4sJ Ael11, 7.l]2. AJ]3 !£.\'::· :sl]4 1l:1i':H202, 208. 209, 204) z:j-z]-oJ] -¥-3.t~ ? 
1ltL ;tPtr i§:a:J-6 ,'}1:;WW6}oJl i::l.~ 3tl_:i!J;;1-(400)¾ ¥..~A1:1l~. 9~¾"11°1 .c-::::lelJ(80) 0 ll r-lJ~ <W-'J-¥1- -'f-:&-}t,t + 
J}s, ~~ "T' ~{C-l-. lol]"J~:l .ly-i,}£.j {}.±:.~ {lA}· t:l,.,.__¾i=ll 0 l -"J?.] l.Jiljl- .g.5:,~ <t'%<'>i ~±.,'-.)~ "'r '.?li::J-. {-j-&j 

tP-8-~(300)~ 5':~ ~i1aJ i§:q.:'.'.::. fi-'::.!(206).TI]- r)--'-~;::1] 0 ] ::::.lf!j(80)Sj 7-Hl itl·AtS: 1:l·:±:.J,Hl "r xl_i:::}, t.l.tr~ u} 

£!· QoJ. .TI~ 71-A J..j~"J:s!f 3':i·S]-cij A}%£']t"; ,;@4-, ~rd_;;{! 7,]t(SOO)~ ~11 7t.,::: ¥Jl:li(30)~ £¥}~ 4' SU,c}- . 
.:+-e- '%lA)~FlloJr,'-1, ~'E,<il 7JC-lOO)-& ~7] _:;r~ 7}~ .J,JcE~-i- A}¾E}-7-] ~2 \:!'Et,) Eij 0J::v.J l/'-%}£l· 4,~ ~1.71 
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(57) Abstract: The invention relates to an electronic in­
formation board comprising a frame (40), a flat display ele­
ment (26), such as a TFT LCD display or plasma display for 
presenting information, and electronic equipment for con­
trolling the display element. The information board has a 
weatherproof display casing (10) for the display element and 
a weatherproof device casing (12) for the electronic equip­
ment needed for controlling the display element. Between 
the casings, there is a common cooling space (20) for cool­
ing the devices in the display casing and the device casing. 
The display casing and the device casing can be separated 
from each other for opening the cooling space for the du­
ration of the updating and maintenance of the information 
board. The display casing has a back wall (22) bordered to 
the cooling space, having cooling elements for transferring 
heat from the display casing to the cooling space. Similarly, 
the device casing has a back cover bordered to the cooling 
space, having cooling elements for transferring heat from 
the device casing to the cooling space. On the opposite sides 
of the cooling space there are ventilator slots, and inside the 
cooling board there are cooling fans for enabling air flow 
through the cooling space. There may be vertical or hori­
zontal flow ducts in the cooling space for controlling the air 
flow. 
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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 

5 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 

10 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. 

15 

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 

20 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-

25 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-

30 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 

35 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 SEL V 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 

5 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. 

10 
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. 

15 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. 

20 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 

25 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. 

30 
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 

35 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 parts 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 

5 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 

1 O 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 

15 can be replaced. 

20 

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 

25 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-

30 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. 

35 
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. 

1 O 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 

15 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 

20 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. 

25 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 

30 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 

35 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-

20 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 

25 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 

30 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 

35 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 

5 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. 

10 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 

15 

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 

20 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 

25 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, 

30 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 

35 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 

5 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-

1 0 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-

15 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 

20 slots can be provided with filters in order to prevent the access of impurities to the 

ventilation space. In the cover 24 ther~ 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 

25 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-

30 ing the visible outer surface has been fastened. The lining plate is preferably made 

of aluminium or steel. A display casing 1 0 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 

35 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 

5 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 

10 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-

15 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-

20 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-

25 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 

30 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 

35 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 

5 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 

1 O 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-

15 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 

20 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 

25 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 

30 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 

35 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 to the forced inner circulation of air, the heat produced by a spotlike 

10 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 parts 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 

15 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. 

20 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-

25 ranged in the back cover of the device casing without an internal circulation of air 

in the device casing. This is possible, because the control 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 

30 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, 

35 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 

5 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 7 4, 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 

1 0 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 

15 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-

20 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. 

25 

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. 
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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 

5 display element, characterized in that the information board has a display casing 

{1 0), 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. 

10 

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 

15 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 

20 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 

25 background light of the display. 

30 

35 

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 

5 cooling elements (32) have a first heat transfer part (60) extending to the inside of 

the display casing (1 0) 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 

1 0 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 

15 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-

20 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-

25 lating air through the cooling space. 

30 

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 

35 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. 

15 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 

20 duct (72) there is at least one heat transfer part (62) of at least one cooling ele­

ment (32) and at feast one cooling fan (36). 

25 

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 LED display. 

30 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 

35 class of paper posters generally used in illuminated advertising boards. 
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;.,,,s;rtr=H~~,;'c¢tl,i,;/J1\-$5:,'r;/;Jl=~.2.@¢tl,f.::;a~7'-r A -::1 L,,( O)~:/&O)~iffl-lira'i©'f--v ;t,Jt,f;/;Jf=iiittL-b, *-$! 
:;1·;1, • ,,-') 1-Jt, · :::i;.,, t:: .::i.-$1 fJ: c©*-$1 :;1·;1,~~~mft1;9 i,:::: c iJ'ciJ1iEc t;;: -ba 

[0013] ;;j;:~SJjO))llJO)§ll¥-.Jl=M l--C, ~;_iltfJ{, 77 ;_,,fJ,G, ;a~T-{ A :fj_,,( ~!li1•)1tlt{i:h1\-$5:,'ciffl~~'±9,b~ 
-rfflfiJtl'lll~~ ~~.2.@9 -b-'1 -1;.,, · Jf- ·;,,? ;z c ~ffi1itlNi9 -b §fi:fx'l1©;l1:,-b-"' P-~©ill-!1¥1 I::;.,, Y ~im l- --Cits GtL, -f 
:::: IJ, G, ;a~7'-{ ;z -::1 v-1' ©~:/&©~!mffic *-$1 :1 Jt, · :::i;.,, t:: .::i.-$1 ©:h,,;-,t ©ra'll=llHt-b~iffl'f--v:z,Jt,f;/;Jf= 
its GtL, -f tLl=J;-:> --CFcllffll={:ia;~ ¢ tt,i, a 

[0014] ;;j;:~Sjj0)¢ G r=)lljO) El 1¥-.Jl=M l, --C, ~'r-fflljjtJ'lll~ *f.::liC PU ~~t.'-'1 ,(;.,, · ;f- ·;,,? ;zjJ, G /l:l ii~iiitfJ{, ;a~T 
-r ;z :fv-1" ~~.2.@9,b;/J1\-0)~:/&©ElEB~Fa'll=fiil1t--citsGtL, 7'-r ;z :fv-1" · ;iJ1'\-0)lmF,l'll=Elilli¥ll=r.t;:§L,--c 
I7 • :,1·-1 /\-$! ~!mr,,i;J9{,J;-31=i@-8"¢tl,f.::~ffliJ,~£:ltGtt,--C, i.JD!m¢tl,f.::~mt~:::i ;.,,t::.::i.-$1 · ;/]1'(-~:{&0) 

Fcllffll=~/l:l9 -b:::: c iJ'ciJ1iEc t::iia 

[0015] ljgjiffl0)-31=, ljgj 1 ;t;;J; tfijgj 2 O)~~Mfil\~~1*1¥-.JiJ,-=>fl'-tfflr=*!!!i:9 ,b c, :::i;.,, t:: .:,_-$! 0) CPU (tj:,:9<;lij~ml!.~ 
~) 1 4t::c·©~'r-fflljjtJ'lll~~~.2.@9i,/.-1;.,, • Jf-·;,,".7::Zffl~ 1 2 ~1.ilU-b-5 •;;-::1 l-- •;;-::1 • :::i ;.,,t::.::i.-$11 otJ,;f­
¢tl, --CL'iia 7 7;.,, 1 6 ~~t.';t;:liP7 7;.,, · 7-1! ;.,,:,· ') 4 o tJ,, c PU 1 4 ~-AA:1=1lli5t., :::i;.,, t:: .::i.-$1 1 OO)tl] 
ff:q:,©::1::tJ:!m~'±iJijO)f-';;~1: ;!1:,i,¥-~1*T ·;; -::1©..tl=llc~ ¢tl,-ba 

[0016] I:: ;.,,-s;rt©fflljjt-c'li, ft7Jff~O)J'lll;jc_;f- (member) ~1'l9 ,b:h ,.,_ 2 o IJ,, :::i;.,, t:: .::i.-$1 1 o O)j. ,(;.,, • ,F- ·;;? ;z 1 
20:/&J'lll..tlli/i\1 sr=HtNi¢tL, ;a~7'-{A:ft,,-!' c~, r=rt~;f-1±-f'J tJ,, :h1\-2O0r;1;JJ'lll~im22r=11c~¢tL 
Qo 

[0017] ijgj2 ~*!f!l'.9,b,!:_ ;a~7'-r A :fv-124©~:/&r=rt, :'J>f;j:( ct 1 -:>O)~il/-!ffi2 6/J'i!it.~¢tl,--CL'iia ~Im.Ji 
2 6 11, ;a~7'-{ ;z -::1 v-1" 2 4 ~ lli1 •) 1tlt ii -::1 L,- l--©l!ifil\1: J; < , t©Fa'll=lfi!m;Jc;t;l!,1-112 8 ~~£:It, ttLl=J:-:> 
--C~il/-!.Ji2 60)ff~©i.JDifflim*f.::11B~*-:>f.::imfJ,G;a~7'-r A :fv-12 41={:zi;~9{,0)~lljjll:.9,ba 

[0018] ;;f;:~SJll=J:tLli, :fv- l--©ll~fill-c'~20)~il/-!ffi3 2 ~- ~ifflffi2 60)~iffliJ,Gra'lllll'i~~L'--Cllc~9,b;::,!:iJ,1: 
~, :::: ©~Im.Ji 3 2 11, :h 1\- 2 o ©r;/;JJ'lll~im 2 2 1=ti,ij\'1J1:~'.lE ¢ti, --c, RHt::iffltl1i!k~ l, ~ 1 ©~Im.Ji 2 6 
r=+fi l --C, ~ifflffi2 6, 3 2 ©Fa'll=~L ,,mil§-:>*•) 'f--v :z,Jt, 3 4 IJ,~£:lt GtL, ttLIJ,;iJ1'\-0)~~l=;fb--CllH~: 
¢tL-bc:tt:r=, -AA:r=nr,-©Hi/iicrili/ii©r,!ij:1J1:lm < a 

[0019] :::i;.,, t:: .::i.-$1 1 O 11, :;l;:J'lll5:,'©¥-~1*'f- •;; -::1 c, CPU 1 4 ~Mljjt9 ,bl!,!j3.l9 ,b~-rl'lll~ (f}rj;J!fJ:)t;:/ip~ffl~ J; 
•)SJl:nll=;f-9f.::6b, ttLG~~ftffll=l~ijgj;f- l--CL'fJ:L') c ~~<t_.-j. ,(;.,, • Jf-·;,,?A 1 2 ~1'l99a 77;.,, · 7-1!;.,, 
:,·•) 1 6/J{, :i:r=im~~'±99¥-~1*'f-•;,,-:1 (im*- :::i;.,,t::.::i.-$10)tj:,:9<;lij~ml!.~~ (CPU) 1 4"(';11:,i,) 0) 

..tl=llc~¢tl,, -f tLl=J;-:> --C 7 7;.,, • 7-1! ;.,,:,· ') 1 6 0)/l:l Q/J{I 7 · $1'".7 I- 4 2 r=tl~,;'c¢tl,,ba CPU IJ, G~'± l, 
t.::!m©-J'lllr~, 77;.,, • 7-f!;.,,::1·•JtJ,G©:?2~r=J:-:>--cWits¢tL, 1m0)l1J0J'lll5:,'rt, 77;.,,, 6 c!mt ;.,,-s,;4 4© 
Fa'll=lli1•)1tltGtL-bt:-I-- .,,,(:f46~:Jrl--C!m1¥-.Jt:;_,,y441={:za;jl¢tl,i,o )l!JO)l::-1-- -1,,(-::146 alt, ii/-! 
t:;_,,y441J,G©!m~~iffl.Ji2 6;lSJ;tf3 21={:zi;jl9{,J;-3i=, T-{A:it,,,( · ;/]1'\-2 OO)Jg;J'lllf=ili:tll--C!li1•) 
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ftltGn{,a ll+acL<lt, Jill:lmffi26, 321t:!=t:I::, 7;1.,""=-?L, ffl, act.:lt·'.i'577-1' 1--IUlHi~'i'tt::c©lm 
{ia;l$t1ci't,iHI-TJt~nlt2n, :::i;.., I:: .:::i.-51 · T 1 .::Z -:1 L,,( 2 4 c T 1 .::Z -:1 L,,( • 7)/\- 2 0 ©Fa'lf::I. 7- · T-\'*}I., (a i 
r channel) 34~Jt~nlt9°0a ::.0)2-:>©Jill:lmffiFa'l©llliMl::l:, I7-•-r-l.'-1'-Ji.,34~Jttnlt9°0f.:d.>l::O 5J'J~1 
O mmTd':l{,o 1-lct:i-:i ·c 4 -=>O)m9rZ··ctJ'lm{ia;i$t1'i't;!!ll-TfFnlt 2nb~7 ;zx:-7 l--l:t©ftnJt~51·-7 1-- f::J:-:, -CI 
?-•7-\7*~~BnJt9{,::.ctT~{,oB20)~~A~, 77;..,16~GI7•Y?l--42~A[-CI.7•Y? 
l--4 2 c'T1 ;:z -:;fL,,( • :fJ1\-2 O©Fa'I©-'¥-\'·;,, -:14 8 ~fili-l;JJ,J, 2 -=>©Jill:lmffi2 6 c 3 2©Fa'l©-r-\'-1"-Ji.,3 4"-

0)~Jm©fllffi:~::r-L -CL'0, i 7 • 51·-7 1-- 4 2 rt, i 7 • 51·-7 1--©:±ln•iiilt.i'An•iiilJ: LJ t$.<t;;:{,J:-31::T-,,t.i, 
-:>It Gn, Hae L < f;;J:, t©:±l;/Jil:i/ilt.J,Jill:lmffiFa'IO)-r-\'-1'-}I., 3 4"-©Ai::l 1::M L -cw Lftlt Gn0J: -31::. ~tl!:tt© 
d'){,X:o-•J:i©mffi~l::J:-:i-CJttnlt2n{,, i7 · 51·-7 t-,'l:l;/Jil:i/ilHlf~l::-r-\'*Ji.,3 41::l'f[o]2i±{,f.:d.>©~~(l<J 
ffi~{*l::l:B::r- L -CL'fJ:L'" ~~1::l:. 'T1 ;:z-:;fL,,( · ;1:i,-;-2 O©ffMi/ilT-r-1.'-1'-Ji.,3 4t.J,G:±l-C, -E-nl::J:-:i-C'.1 1J 
Ji., (■ ::r-i±"ef') ~~ll:lt{,::.ct.i'T~{,o 

[0020] &1:,0L'l::l:. ~Jt~Lt.:JtH11l::J:nli. Fa'lllra~~L'-Cll2~2nf.:2-:>0)Jil(Jmffi2 6i!SJ:V:3 20){.Jct;JLJI::. ii'Ut'T1 
.::z -:1 L,,( 2 4 ~xts¥9 {,~ 1 ©Jill:lmffic. ;1:i1-;- 2 a ©r,/;Jmoo 2 2 t.::1t1:-r-\'*JL,-=>ac LJ alffi: 3 4 ~JttnJt9 0 = c 
t.J,1:~. -E-nl::J:-:i-C. ■ 2©■001::::r-9~2©Jill:lmffi3 2t.i,,r-~.tt::{,a 

[00211 M©~lii!iMfillc ffi1l;l. act.:1t~-©l'lll:frt.i,~ Lwt!!H&"F1:~mrn112n0■ 3 n~■ 5 ©~lii!iJttfi\l1::J:n1t. :tJ ,.,_ 2 
o ©~oo~~x -c~~t.J,~~t±l L. -E-n1::J:-:i -c. l;.l"""Fc:iiJ!rZ0J: -31::Jill:Jmffi2 6 t.J,-r-~c tJ:00 

[0022] ::.O)~/ii!iJttfi\lTlt. 7 7;.., 1 6 t.J, G ;( ,(;.., · ,I{'>'? .::Z 1 2 O)~iffi-fJ!IJl::~~tJ,~~t±J{,o I 7 · 51" ,( /\-51 5 0 It 
, :::i;.., I:: .:::i.-51 O);( ,(;.., · ,I{,;,,? .::Z 7 2 0)~$il:i/ilm5 2 O);r\-fltiJl::112.~ 2n. I 7 • 51· ,( r,-51 5 O O)Jg;i[w$5 41::l: 
, ■ 41::::r-9 t:;f{,;,, t- 5 6 ~ I'll L '-C ;( ,(;.., • ,!{,;,, -7 .::ZO)r,/;Jf!l\1::@l:iE 2n0a I 7 · 51· ,( ,-;-51 5 o l;;J:, 'T 1 .::z -:;f L, 
4 • 7J /\- 2 0 O)lfflr.J"Jcj:,I:: ::_ 0) l::;f{•;,, j,- 5 6 O)Pc'J LJ l::@li;9 {, ::_ Cf.J'C: ~{,o 1'fl::B 4 ~Wfflii9 0 C • I. 7 • 51• 4 
1,-51 5 O c T 1 .::z -:1 L,,( · ;1:i,-;- 2 O O);r\-iffi c ©Fa'll::Mi.~I:: 9 ~Fa'l (c I ea ranee) 6 2 ~Jttnlt9° 0 J: -31::, I 7 · 
51·,r,-;-95O0)...t.itwf!l\6Ol::L,<-=>t.J,O).::Z9;..,f-:':;,j-7 (stand off Mllra~itw's-) 58tJ,~ll:ltGn-CL'{,a I.7· 
51· -1', ,-51 5 a ~"f" .::z -:1 L,,( . ;1:i ,,- 2 a 1::fi,J 1t-cs1-:i 1~{, t.:d.>1::. L, < -=>t.i,©s11~ LJ 'i:/0)1,-t- 6 6 ~ m L ,{, = 
C t.J,T~{,o Lf.:t.J,-:, "C • T 1 A J L,,( • 7)/\- 2 0 t.J{r.J"j [ f.:t'[~[::d'){, C ~ • /\* 6 6 l;;J:I. 7 • 51" ,( /\-51 5 0 
~ 51 ~~ l,, ■ 5 r::::r-9 J: -31::;( -1';.., · ,!{,;,, -7 .::ZO)~oom 5 2 ctt,i!l:9 0o L,t.J, l,, ;b L LJ 'i:it:: c'lliJ0)9 ,( JO)!\ 
*t::. 0) El (l<JTW~l::/'ll L ,{,::. c t.l'T ~{," ■ 4 O)~~n B It. 'T 1 .::Z -:1 L,,( · ;l:J;-;- 2 O t.J,lfflL 'f.:t'L~f::d':l0c ~ 
r::i!S ~{,,!!ll,'i:/(l<JtJ:~Jmr,51-;.., ~::r-9 0 ■ 3 ~wfflii"9" {, .t. ■ 1 i!SJ: u:~ 2 ©~lii!iJt~fillc ~~r=. 1:- 1-- • ,,,( -:1 
46t.J,. 77;..,7 6c, :::i;..,t:.::i-90);(,(;..,-;f{,;,,-7;:z7 20)~iffimO)r,/q{!l_l]l::llr.~2n0Jmt:;_.,-y44cO)Fa'lf:: 
ttffb'c2n -CL ,{,o )ll]O) 1:- 1-- • /\4 -:14 6 a ~{\!':I'll l, -C. !m I:;..,-;; 4 4 ~Jill:lmffi 3 2 r::*'5~9 {,o ::. ::. TJill:lfflffi 3 
2 l;;l:, T ,{ A -:1 L,,( . ;l:J /\- 2 0 C 0) Rll+t::lffl(l<Jtt,i!I! ~M!_,¥9 0 J: -3 1::, ttiH1'I] ~{\!':I'll l, -c T ,{ A -:1 L,,( • 7] I\ 

- 2 0 O)r,/qf!l\~im 2 21::ll)! LJ {tit Gn{,o 

[0023] l;.l...t.t.J,G, Jill:lm~<l!i:R 9 {, t.:d.>©~i'l t::n;!i!S J: V:ffinltHIIJJ.~,t,-~/.l t::~Jii!iMfilltJ,, :::i;.., t: .:::i.-51 r,/;JO)~"i'-l'lll 
~ act.:1::l:lm~1cfflnltf!ll~t.J, GPc'lll!l"-©. 3t'lil!ic:f.l'-=>-1iint.: 51 ,( -:;fO)jffl{ia;l$H~{tt1:~{,::. c 1::l:W~ 1::B.Jl Gf.l'c fJ: {, 
C:d':l-:>?o 

[0024] ;$:~SJlO)Hac l, L '~Jii!iJt~fi\ll::M~ l, -C;:$:~SJlHH*(l<J1::■ ::r- LmaJJ L, t.:n'. ;$:~SJlO)f,\1'$}.;J: V:ii'ill!it.l' G~HR9 
0::. ct::< • ...t.~2.i!S J: U:-t ©-ffu©Jttfi\l i!SJ: U:R,!11$0)~~ ~fix 0::. c 1::l:~~~1::1::l:I~rnli;c: ~ {, T d':l-:> -3 a 

[0025] $ c d.> c L, -c, ::$:~SJl©ffiniGl::M L, -c l;.l """F©•JJi~lffl::f-9 {," 

[0026] ( 1 ) :::i;.., I:: .:::i.-51 O)tlJf'ecj:,1::lm~~1:9 {,j.>tJ: <ct 1 -:>O)~"i'-ffiniGf!ll~ ~~,t,-~{*c. M~c~i*O)~imil:i/ill'llll:: 
ili:tt L -cM~2.~1*1= 1: ;..,-;;rt1::ttti2nt.:"f" .::z -:1 L,,( • 1,*11.,~~<t·M~c.~i*fflO)tJ 1-;-c ~~9 i,;f{-51 -::i11., 
· :::i ;.., I:: .:::i.-51 ©Wi":liPtir;/J ~~d.>{,f.: d.>©ffinltT d':l-:> -C. 

M~21>t::< ct 1 -=>©~-=r-mn1tl'lll~t.i,Gn□!ffl2nt-=~~©1>tJ:< ct-l'lll~Jll!LJ:±J9t.:d.>1::. 1:-1-- • ,,-1'-:1~ 
ir L -CM~2~1*c :fJ 1'.-©Fa'l©lffl I:;..,-:,:; ca L -CL,{,. M~21>tJ: < ct 1 -:>O)~"i'-ffiniGJ'lll~l::ili:tt L -Ct'L~9 i,M 
2~~r,/q0)77;..,-7t;..,:i~.1::, 

M~21>t:: < .1:: t 1 -=>©~-=r-mn1tl'lll~t.i, Gn□ !ffl 2nt-=~~O)lJ1JO)J'lll:,-i'-~lll! ,J t±J9t.:d.>1::. M~2 7 7;.., . ?t ;..,:, 'J 
cMi21:-1-- • :.--;..,-7m~~-=>t::'E. -E-n1::J:-:i-cMi2n□ im2nt.:~~©;§-f!ll:5-,"~mll!lr::Jill:Jm2tti,i7 • 9·-7 1--
c HU 0ffinlto 

( 2 J M:2;1:i1-;-©M~21:- 1-- • :.-- ;..,-7 m~t.i,. -E-©f'ioo1::M:2"f" .::z -:1 L,,( • 1,*11.,t.i,Jll! LJ ,tit Gnt.:~ 1 ©Jill: 
lmffic. 13:~~t.R. T, M~2~ 1 O)Jil(Jmffic N,Mf,I_IJO)~iffi c Fa'lllra~~L 'f.:M-!WtTfiltt L, M~2;1:J /\-O)r,l;Jmoo1::~,E 
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¢nt3112 O)JN!t/H.&c: ~1.iix, -'t-nI::J;-:i-cWJtci 7 • /f 'J 1--ti,1:,~It!lll-:it=~~~iffi~¢1±9f=roO)WJtc'i§-JN~ 
:llYle'lO)-r-1?-t,;1.,~ili'.lE'.99--Uc C 1) I::tctiO)mnlta 

(3) WJtcI.7 · ,,PJ 1--ti,, iiiiti:77:., · 7-tz:.,::J' 1Jti,1:,0)/±li::lc:. WJtcJN!t/HRO)Fe'lO)illJtc-r-1?-t-J1.,"-0)Ai::lc:O) 
Fe'll=~~¢;.h,9~t.)(1'10)iv.)9X:P-•i:Mitfi;Ja.t~iiffx 9 .. Uc ( 2) I::tctiO)mnlto 

(4J WJtcIY • ,y·'J 1--ti,, WJti:77:., • 7-tz:.,-:J' 1J "t'O)~L'1'.i::iti,i:,, WJtcr,-t-11.,c:O)tiffb'citf\"t'J; •JJ1.L,JNl±:I 
;lii/;A.,!:-y--/\7J\"'J(t1:,.n,9...ttc (3) I::tctiO)mnlto 

(5) WJtct:-1-- · -;.,:.,'Jm~ti,, 7)1.,:'c;=-?1-, fit acf=lt'J'-5774 I--MMlHi-@i;J,;ttJ,1:,fJ9;j,,t)jiifO)'J'11.,-:;ftJ, 
':,nim ¢;.h,f=~{ia;iA!.1'11-1,fl-il' 1:,mnlt¢;.h,9...ttc ( 2) I::tctiO)mnito 

( 6 J WJtcJN~:i.&0)-'c".n,-fntJ,::t t,,- 1--itfi;Ja.t~iiix, WJtc-r-1?-t,;1.,tJ,. WJtc :1 t,,- 1--itfi;Ja.tFe'll::~§Jl.i\8 o 5 n~ 1 
o mm~1'l9 9:iffill§~ilj,£9 9...ttc ( 2) I::tctiO)mnlto 

( 7) WJtcT -( 7. :1 L,4 . / \-T-)1., .!::WJtcT -(;,. :1 L,4 . / ,-t,JL,iJ{!IJl LJ 1t It 1:,;.h,9WJtc~ 1 O)JN~:I.&.!:: O)Fe'l l::ltfi~li 
tJ,tJA ¢;.h,9...ttc ( 2 J I::tctiO)mnito 

cs J WJtc;iJ 1,-0)WJtc t:- 1-- • -;., :., ., m~ti,. WJtc;iJ 1 ,-O)pq~iffi um,lli ~~L ,t=M~ "t'!lll •J 1tIt i:, nt= :1 L, 
-1--itfi;Ja.t~iiffx. -'t-nl::J;-:i-C. iiiitc;/J1,-0)pg~lilJ.!:::1t,,- l--$;!';t.!::O)Fe'll::. iiiitcI.7 · ,y·'J f-tJ,1:,JJD~¢;.h,f= 
~;;'[~~lt!fll9f=rol::. iiiitcI.7 · ,y·'J l--.!:::iffil::-CL'9~;;'[:iffill§~l!acnit99...ttc (1) l::tctiO)mnito 

C9J WJtct:-1-- • -;.,:.,'Jm~ti,. WJtc;iJ1,-0)WJtci;l;J~iiiI::;&-:i-c~~¢n9~1JJ1ac,y·., 1--~1.iix. WJtc~1'fl!ac 
,y·'J 1--ti,, iiiiti:77:.,. 7-tz:.,::J' 1JtJ,1:,JJD~¢;.h,f=~~~~lt!lll•J, iiiitc~~~Follffll::jjj/:~90f=rol::, iiiitcI.7 
· ,y"'J l--.!:::iffil::-Cl'9~mt-r-1?-T-Ji.,~J1acnit99...ttc ( 1) l::tctiO)mnlta 

c 1 o J :::i:., t: .:i--Y O)jjJfp:pI::~~~1c9 9:'.J.>tJ: < c: t 1 -=>O)~rmnititfi,f,,~~,t.'~,.:tc:. WJtc~f.:tO)~iffi;liMitfi 
I::ili:tt L- -cWJtc~1*I:: t: :.,-;;;:1::I::mac¢ nt="7'-<;,. ::t t,,4 • , ,-t,;1.,~ ~t,•WJtc~1*m O);/J ,,-.t ~1'i"9 9 ,1s-,y :i 
11., • :::i:., t: .:i--Y 0))%;1;p11gt.1 ~ ~ c11:,9 t=roO)mnlt 1:zv.,-:i -c, 

WJtc&tJ: < c: t 1 -=>O)~rmnititfi,f,,tJ, 1:,JJ□~ ¢nt=~~O)'.J>tci: < c: t-itfi~ !Ill •J /±l9f=roI::. t:- 1-- • ,,4 ::t~ 
ii"- L- -Ciiiitc~i.:t.!:: ;iJ r,-O)Fe'lO)~ t: :.,-;; .!:: :iffi l:: -Cl '9. iiiitc:'.J.>tJ < .!:: t 1 -:>O)~rmnltitfi,f,,I::ili:tt L- -C-(![~9 9illJ 
2~~pg0)77:.,-7-17:.,7~,!:. 

JJ□~ ¢nt=~~0)5JIJO)itf\5-i'-~. WJtc&tJ: < c: t 1 -=>O)~rmnltitfi,f,,tJ, i:, WJtc;iJ,,-O)Y!-itfi~iiiii'iJ ItI::!fll •J 1±J9f= 
roI::, WJtc77:., • 7-tz:.,:::f 1J c:WJtcIY • ,y·4 ,,-,ym~~-=>tci:~, -'t-nI::J;-:i-cWJtcJJ□ ~¢nt=~~W:§-.itfi5-i'­

~FoJ!fflI::JN~¢1±9I. 7 · ,y·'J 1-- .!:: ~1.iix-bmnlto 

c1 1 J WJtcI.7 • 9·41,--Ym~ti,. WJtc~1*I::@,i"t'~-bJ;-3I::ttffb'c¢n9TuiMit!ic:. WJtc;iJ,,-1::Mii'iJ9-b 
7.9:., !·:':,J-7"t'l!acnlt¢;.h,9Hii/;$.!::~1'i"9-b...ttc ( 1 O) I::tctiO)mnlta 

( 1 2) il1Itc7.9:., l-°;;f-7tJ,. il1Itc;/J1,-0)iml'f=i!l~"t'. iiiitc;/J1,-c:WJtcIY · ,y·4 ,,-,y:m~c:O)Fa'll::~~ 
7.X:-7. ~~ll:lt, iiiitc;iJ1,-.!::WJtcI 7 · ,y· 4 1,-9 m~c:WFe'lil' i:,yf.itfi;/J 1,-~iffil::;i:}-:i-CFoliffll::~J,ttJ,:iffi9 =: 
.!::~<iJ1igf::90...ttc (11) I::tctiWmnlta 

c1 5J WJtcIY • ,y·41,--Y=¥-mti,. WJti:~1.:t...tO)WJtc;iJ,,-~00~. r,iit:-b=:c:I::J;-:i-c-'t-n-fnEljjJi'.r-:11::jjJ 
ff:9 9...ttc ( 1 O) I::tctiO)mnlto 

c 1 6 J :::i:., t: .:i--Y WjjJff:cj:,I::~~~1c9 0'.J>tJ: < c: t 1 -=>O)~rmnltitfi,f,,~~t,-~,.:tc:. WJtc~f*W~iiiuiMit!\ 
I::ili:tt L- -cWJtc~1.:tI:: t: :.,-;;;:1::r::mac¢ nt="7'-<;,. :1 L,4 • , ,-t,;1.,~ ~t,•WJtc~,.:tm O);iJ ,,-c: ~1'i"9 -b ,1s-,y :i 
JI., • :::J:., t: .:i-,Y 0))%;i;p"/igt.J ~ ~ cll)-l, 7Jj1;;"('ZV.,-:, -c. 

WJtc&tJ: < c: t 1 -=>O)~rmnititfi,f,,ti, 1:,JJ□~ ¢nt=~~w'.J>tci: < c: t-itfi~ !Ill •J /±l9f=roI::, t:- 1-- • 1\4 ::t~ 
:iffi l:: -Cillitc~i*.!:: ;iJ 1{-WFe'lO)~ t: :.,-;; .!:: :iffi l:: -Cl '-b 7 7:., · 7-17 :.,-:J' 1) ~. iiiitc~{*i;l;JO)iiiJtc'.J>fJ < .!:: t 1 -:>O) 

~rmnltitfi,f,,f::ili:tt L- -clic~9 -b:r~c:. 
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AA:2:'J>;/J: < ct 7 -:>O)~Tm'.1£i!ll~;IJ, G:/JDAA ¢;h,f=~~O))ll]O)ifll7i'~llii: I) l±:l"9"bibl:.. AA:2 7 7;.., · 7-lr ;..,-:;f ') 
cAA:2t:-1-- • .:;,:..,:1m~~-:itJ:<'ir- • 1f:11--~Jlil:,J1t1t-b:r~c'd.)-:i·c -fn1:.J:-:i-cAA:2:1J□AA¢nt=~~ 

O)§.ifll7i'~Jsllffll:.Jii(AA¢ii"-b::::. c ~~<t•nJ!o 

( 7 7 J AAt2:h r,-O)AAt2 t:- 1-- · :., ;..,:7m'~iJ,, -f O)r\"ool:.AAt27'-1 ;::t. :1 L,,( • ,,;t.;1.,;1J,Jll1 •) 1tlt Gnf3ii" 7 0) 

Jii(AAffic. ffie:i1HR-c. AAt2~ 7 O)Jii(AAffic&:M-fR1JO),aoo cra'il\'1\~1U'f=M~-c~UE L-. AAt2:h1,-0)p:;J~oo1:.1E,1 
'.lE¢nt=ffi20)Jii(AAffic~1J1u.. -fn1:.J:-:i-cAA:2ir • 1f:11--;1J,i;~1tllii:-:it=~~~;.mi@¢ii"-bbibO)AA:2§.Jii( 
AAffira'i0)7'--'t'::t-J1.,~ii!lJ'.lE"9"-b.U2 ( 1 6) 1:.t2ti0)1'i"J!o 

(7 8) AAt2I.7 · 1f? f-;IJ,. AAt277;.., · 7-1z;..,:f 1JiJ,GO)l±\ □ c, AAt2Jii(AAffiO)ra'iO)AAt27'--'t':Z•Jl.,A.O)}- □ c 

O)ra'il:.fil:&¢tl--b~U;\::'110)d.J9..-<P-:~Mifll;Jc;f"~-l.lx-b..tt2 ( 7 7) r:.t2tiO)nJ!o 

( 7 9 J AAt2I 7 · 9·? f-iJ,. AAt2 7 7 ;.., · 7-lr ;..,:f 1J -C0)3'JtL 'A□ iJ, G. AAt21 ,;t.J1., c O)tffJ'ci!ll-c J; •) $L ,Jii(l±:l 
!li//;"-cT-,,;IJ,-:>ltGn-b..tt2 ( 7 8) 1:.t2ti0)7JJ!o 

(2 OJ AAt2t:- I--· .:;,:..,:7m'~iJ,, 7Ji.,;;=-'7.L., ffi. ilcf=l1~577,( 1--Mil:;f.i'if-@;;Jc;t;IJ,i;tJ:-bWri-O)~Ji.,-:1 
iJ,G~tR¢tl-f=AA{ia;~tt;Jc;t,1(4iJ,Gm'l£¢;h,-b..t:2 ( 7 7) l:.t2tiO)nJ!o 

( 2 7 J AAt2Jii(AAffiO)-f n-f'niJ,:t L,- 1--i!ll;!c;t ~-1.l x. AAt2 7'- -'t' ;t.J1.,;1J,. AAt2 :1 L,- 1--i!ll;Jc;tra'il:.~eJI~ o. 5 l'l ~ 
1 0 mm ~1'!9 -b;.mlffi:~ii!l))E9 -b..tt2 ( 1 7) 1:.:2ti0)7JJ!o 

(2 2) AAt27'-1;::t.:f1,,,( · 1,;t.J1.,cAAt27'-r;::t.:1L,,( · 1\;t.J1.,;1J,Jlil:,)1t1tGn-bAA:2~1 O)Jii(AAfficO)ra'il:.lffiAA 
~iJ't~A ¢;h,-b..t:2 ( 1 7 J r:.t2tiO)nJ!o 

(2 3) AAt2:hi,-O)AAt2t:- I--· .:;,:..,:7m'~iJ,. AAt2:h1,-0)p:;J~oocra'il\'1\~1U'f=M~-cllii:•J1tltGnf=:1v 
-1--ifll;Jc;f"~-l.lx. -fnl:.J:-:i-C, AAt2:hr,-O)p:;J~ifflc:1v- l--i!ll;Jc;tcO)ra'il:., AAt2I7 · 9':7 f-iJ,G:/JDAA¢tl-f= 
~mE~~ltllii:-bbltl:.. AAt2I7 · 9°? 1--t;.ml.-CL'-b~ff,E;.mlffi:~l!i.1£"9"-b..tt2 (1 6) 1:.t2tiO)nJ!o 

(2 4) AAt2t:- I--· .:;,:..,:7m'~iJ\ AAt2:h1,-0)AAt2p:;J~iffll:.;fb-Cfil:&¢tl--b:&1'i"lfi9·:7 1--~1.lx. AAt2:&1'i" 
11i9·:7 1--iJ'. AAt277;..,. 7t;..,:;f 1J;6,G:/JDAA¢tl-f=~~~~ltllii: 1). AAt2~~~Jsllffll:.Jii(AA"tj""-bblt.il:.. AAt2I 
7 · 9·:7 l--c;.ml.-CL'-b~mE7'--'t':Z•Ji.,~M/£9°-b..tt2 ( 1 6) l:.t2ti0)7JJ!o 

( 2 5 J :::i;.., t:: .::i.-9 O)lJJfp:j:q:.AAH~~"9"-b:'J>fJ: < ct 7 -:>O)~Tm'.1£i!ll~~~,t,·~{*c. AAt2~{*0)~iffl!li//;i!ll 
1:.ilitt L- -cAA:2~{*1:. t ;..,-;.;;crt:1:.ttfJ"c¢nt=-¥-r A :t 1,,,( • ,,:z.11.,~~<t·AA:2~{*fflO)n1,-c ~1'l"9-b,N-9 :i-
11., • :::i;.., t:: .::i.-9 O))i;-;l;P"liE:t.J ~~cib-b f=&?0)7JJ!°Cd.J-:, -C. 

AAt2:'J>fJ: < c t 7 -:>O)~Tm'.1£i!ll~iJ, G:/JDAA ¢ nf=~~O):'J>fJ: < c t-i!ll~ !Iii: •J l±:l 9°f= cibl:.. t:- 1-- · 1,,( :1~ 
fl-L--cAAt2~1*c:h1,-0)Fa'iO)AAt:;..,-:.,,!:;,m[.-cL'-b77;.., · 7t;..,:J 1J~. AA:2~1*p:;JO)ll'Jt2:'J>fJ:< ct 7 -:>0) 

~Tm'.1£i!ll~l:.i/iti L- -Cllc~9 9I~c. 

AA:2tJ>tJ: < c t 1 -:iO)~Tm'J£i!ll~iJ, G:IJ□ AA ¢ nt= ~~O)Jl1JO)ifll71'~ !Iii: ,J :±: 9f=cib 1:.. AA:2 7 7 ;.., • rt :..,-:;;1· 'J 
tAA:2i r • 9· ,( ,,-9 m~ ~-:>tJ: <•i r- • 9· :1 1-- ~ !Iii: ,J 1t1t-b:r~-c d.)-:i-c. -fnr:.J: -:i-cAA:2:1:J□ AA ¢nt=~ 
~O)§.ifll7i'~Jsllffll:.Jii(AA ¢ii"-b::::. c ~~tnl!o 

(2 6) AAt2I7 · 9",(1,-9m'~iJ,, AAt2~i*l:.@1'i;-C~-bJ:-31:.:fUJ'c¢;h,,b""Fui//;i!llc. AAt2:h1,-1:.Mii'iJ"9"-b 
;::t. 9;.., f-'.;t 7 -C!li.i£¢;h,,b..t!li//;i!llc ~lJ"tj""-b..tt2 ( 2 5) l:.t2i!(O)jj"J!o 

(2 7) AAt2A9;.., f-'.,t-7;/J', AAt2:h1,-0)ifflL'f={;'[~-c. AAt2:hi,-cAAt2I.7. 9',( 1,-9m~cO)r.,1:.~~ 
;::t...-<-;::t. ~~ll:lt. AAt2:hi,-cAAt2I 7 . 9· ,( 1,-9 m'~cO)Fa'i7J' Grl-i!ll:h ,,-eaoo1:.;{:}-:,-CJsllffll:.~ff,E;IJ,;,m -b ;::_ 
c ~i5J"IJEI:. 9° -b..tt2 ( 2 6 J l:.t2tiO)nJ!o 

(2 9) AAt21,::t-'¥-W'.iJ', c!l~&1,::t-ilcf=i1;b.L•J1,;t.~~tRl¥-Jl:.~,t,•_tt2 (2 8) r:.t2ti0)7JJ!a 

(3 0) AAt2I.7. 9',(1,-9'¥-W'.iJ,, AAt2~i*..tO)AAt2:h1,-~lffl~. Ml-b::::.c1:.J:-:,-C-fn-t'n~iJJi'.t-Jl:.iJJ 
fl':"tj""-b..tt2 ( 2 5) r:.t2ti0)7JJ!o 
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[0028] 7 0 7•;,:1/--•;,:1· :::i:..,t:::.:i-9 

7 2 j. ,(:..,. ,J{•;,? A 

7 4 CPU ( tj:, ;:R;;]if~-:'mim~~) 

7 6 77:.., · 7-tr :..,-:J'•J 

20 7)/\-

2 2 i;l;Jll'!i~im 

24 ;/i~ f' -r ;.. :t t., ,( 

2 6 ~ 7 O)J&lm-t& 

2 8 i!li-M;t.:t*4Jli!i 

3 2 ~20)J&lm-t& 

34 I 7- · 'r-V"f-Jl, (jm~) 

40 X',;l;p 7 7 :.., · 7 -tr :.., :i ') 

42 I7 · 9•'.7 r-

44 Mt::..,-;; 

46 1::- 1-- . ,,,( :t 

46a l::-!--•1'\,(:1 

48 "r-\7 ,;, :t 

50 I7·9°1'1(-9 

54 Jg~$ 

5 6 t::,J{ ,;., 1--

5 8 ;.,9:..,1-';,J-7 

60 ...t.~$ 

6 6 /\Of-

[5,:j"3<.I& 1] 

:::i:.., 1::: :i.-12 ©I/Jf'Fc!='i:::M'a:~~9-ti'.Pt,; <ct, -=>©~rm•ll'!i~'a:~<t•f!rn,c. M~c.~f*©~im~iillll'!il:::ilitt 
L 1:"ll'J~c.~i;ji;I::: I:: :..,-;.,:;il:::tl*,/c¢:;/1,t.:f'-r;.. :1 t.,,( • 1,;t,Jt,'a:~<t•M~c.~i;ji;fflO)n J\-c_ 'a:1'i"°9 0,J{-9 :t;i, · :::i 
:..,t::.:i-90);\',~ft~'a:-Y:l-ti~Y:lO):ff/iJj)t~~~"C. 

M~c.1-'fJ: <ct 7 -:>O)~rffiJj)t$~;1J,i;;1JoM~nt.:~~O)'.J,>f,; < c t-ll'!iHi1 •) ili°9f.:Y:il:::. 1::- I-- • ,,,( :t~ 
ft- L 1:"ll'J~c.~f;ji;c 1J r(-©Fai©M I:::..,-;; c im t. TL '-ti. M~c.'.PfJ: < ct 7 -:>O)~rffiJj)tll'!i~l:::ilitt L Tift~9 -t>ll'J 
E~~pg0)77:..,-7-tz:..,:t~c. 

M~c.1-'tJ: < c!:: t 1 -=>©~rm•ll'li~tJ, G;JJoM ~nt=~~O)Jl1JO)ll'!i,-i'-~l!il: ,J :±:°9t.:Y:ir:::. M~c. 7 7:.., • 7-tr :..,:;r •J 
cM~2.1::-1-- • s,:..,'.7:ffli~'a:-=>tJ:~. -fn1:::o1:.~1:"M~c.MM¢nt.:~~©=i§-ll'!i:H'a:FcJ!ffl1:::1&M¢-t±--ti:r:Y • 12·? 1--
c!:: ~,fijt-t,:ff/iJj)to 
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rnniu& 21 
Mic:h1{-0)Mict:- )- . :,,:..,'7ffi~IA tO)#lilJl::MicT-( A :1L,,(. /\Z-JL,/.){11)1 LJftlti;tif.:M 1 O)nl{lt/¼ffi 

.1::. if~~t.R.c.'. Micffi 1 O)nl{lt/¼ffi.1:: N,,;sj-1,l_ljO)~lilJ .1:: r-'i~=a::~~ 'f.:lffi~c.'filtE L. Mic:hr,-O)pq~lilJl::~>E:¢tl, 
t.:M 2 O)nl{lt/¼ffi.1:: =a::{;;x, tnl::J: -:i -.::Mic.I 7 · ,y·-7 )-1.),.; :¾:ltlll1-:it.:~~=a::~i@¢t!-Qf.:d)O)Mic41-:¼lmffir.'l 
0)7-1?-'i',)l,'a:iffii'.lf:9,Q~:,jZJJi 11::ictiO)ffi/iJto 

rntil<:r& 3] 

Mic.I?. 1f'7 )-f.l{, Mic77:..,. 7t:..,:i 1Jf.l,1c,O)/±J □ .!::. Micnl<lt/¼ffiO)Fa'IO)MicT-\'-'i',)l,r..O)}.D./::O)Fa'II:: 
filft ¢tl,-Q§i'ft\:t10)iv:,-Q"'- P-~0)$;j,;J-=a::1];x. -Q~:,jZJJi 2 1::ictiO)ffi/iJt" 

rnnl<.r& 4] 

Mic.I?• 9·-7 1--f.l{. Mic77:..,- 7-t:..,:i·,;-t'O)~L'A □ t.i,.;, Mic,,-t,JL,./::O)tiffiimc.'J:'Ja;:t,nl<l±l•iiil"-.1:: 
7'--1 ,I.){-:> It.; tl,-Q~:,jZJJi 3 1::ictiO)ffi/iJt" 

rnniu& s1 
Mict:-1-- · :,,:..,'7ffi~f.l{, 7)L,=':.=-?L., ffi. acf.:li'.17771' HrM1l:fi-81'.:tf.l•1c,fJ:-Q1';t,¥;l-O)'.:fJL,-:tf.l,.;~ 

tR. ¢tl,f.:lmi~l$t1Wl!ll-f.l• 1c,ffiliJt ¢tl,-Q~>l<J:Ji 2 1::ictiO)ffi/iJto 

rn1r;xrffi[ 6] 

Micnl<lt/¼ffiO)tnt'tif.l,:fL,- 1--$;j,;t=a::1J;x, MicT-1?-t,Jt,f.l{, Mic:tv- l--$;j,;J-Fa'll::~e~$-'.JO 5l'l~ 1 Om 
m'a:1'J9-Q~~'a:ili>E:9 ,Q~:,jZJJi 2 1::ictiO)ffi/iJto 

ci,1r;xrffi[ 7] 

MicT-(?. :1L,,( · ,,;:t,Jt,.1::MicT-(?. :1L,,( • I\Z-)L,/.){11)1L)itlt1c,n-bMicffi 1 O)nl{lt/¼ffi./::O)Fe'il::lffilt/¼Fiiif.l{ 
tll!A ¢ ti,-Q~;;J<:J:Ji 2 1::ictiO)ffi/iJt" 

U,ir;xr& 81 
Mic:hi{-O)Mict:-1-- · :,,:..,'7ffi~f.l{, Mic:hr(-O)pq~lilJ.1::Fa'l~'a:~l'f.:lffi~L'llll'Jitlti;ti,f.::1v- 1--$ 

;j,;t=a::{;;x, tnl::J:-:i-.::, Mic:hr,-O)pq~lilJ.1:::1v- l--$;j,;t./::O)Fa'll::, Mic.I?· 9·-7 l--f.l•1c,;/JQlt/¼¢tl,f.:~mt=a:: 
:¾:ltllll-Qf.:d)f::, Mic.I 7 · 9·-7 1--.1::~l: 1:l'-Q~;nt~~'a:!ttnit"9-Qt~>l<J:Ji 11::ictiO)ffi/iJt" 

ci,1r;xrffi[ 9] 

Mict:- )- . :,,:..,'7ffi~f.l'. Mic:h1{-0)Micp;j~lilJ[::;{:}-:,1:filft¢t1-QftlJ!tt9''7 1--=a::{i;x, Micftn!tt'Y''7 
1--f.l{, Mic::;,7:.., • 7t:..,:i· 1Jt.i,i;Mlt/¼¢tit.:~~=a:::¾:1tlll1,J. Mic~~=a::fflllffll:::¼lt/¼"9-bt::<ibr::. Mic.I?• 9· 

'7 1--.1::~ l: 1:l'-Q~mlT-\'-'i',Jl,'a:fftnit"9-Qi~>l<JJi 1 1::ictiO)ffi/iJt" 

ci,1r;xrffi[ 10] 

:::i:.., t:: :i.-9 O)i1.JfFq:,r::lt/¼H!::':l:."9 M>fJ: < .1:: -t 1 --::>O)'.iH·ffiliJtim~=a::kt,·~1*.1::. Mic~i*O)~lilJ•ii\liml::ilitt 
L -.::Mic~i*r:: t: :..,~rtr::mJ¢tit.:7' -( A :11,,,c • ,,z-Jt,=a::f&-t,•Mic~i*fflO):h ,{-.!:: =a::1'l°9-Q;f--9 :,;1., • :::i 

:..,t:::i.-90)*~ft~:a:•<ib-Q~<i/)O)ffi/iJtc.'iv:>-:i1:, 

Mic'.'.J>t: < .1:: ct 1 "'.)O)~-'J'-ffiliJtim~f.l• .;;/JQ!!/! ¢tl,t::~~O)'.J,dJ: < .1:: 't-im=a:: lll1 L) /:1:19f.:<ibl::, t:- 1-- • /\,( :1:a: 
-fl- L -.::Mic~i*.1:: :h 1{-0)Fa'iO)!!/! t: :..,-;; .1:: ~ l:-.:: l '-Q, Mic'.'.J>fJ: < .1:: ct 1 --::>O)~-'J'-ffiliJtim~l::ilitt L -.::-i:!l~"9-bM 
~~~pq0)77:..,-7t:..,:i~.1::. 
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ilbl:., iiiiic:77 :;_,. 7--t::.,,:::f•J .1::iiiit2:r:7 · ~l-11,-:,,tit~~-::,fJ:~, -ttLl:.J:.-:,-CWJi21JDlm¢nt=~~0):;'§-$5-,'­
~fflllml:.~lm¢1±,?,:r:7 · :,,·1J I- .1:: HIU.7.Jtitnlt, 

rn1n)<:rj:i 11] 

iiiit2:r: 7 · :,,· -1 ,,-:,, tit~tf, iiiii2~1*1:.@1'i;T~7.JJ:.'31:.:ft$91¢t1,,?, ~~;$.1::, iiiit2:n1,-l:."1r,'iJ<J- 7.J;z:,z::.,, 
F,t" :7Tfftnlt¢t1,,?,_U;$.1:: ~:ff9 Q~:;;/1:J:ili 1 O l:.t2ti©titnlto 

rnnl<rj:[ 12] 

WJ~27-$z::.,, F,t-::,;IJ,, iiiit2:n ,,-O)~L 'f=i!L~-..:.', iiiI~2:n1,-c WJ~2:r: 7 · :,,· -11,-:,, tit~./: ©Fa'lf:.~ ~ ;zx: 
-;z ~~ltlt, iiiit2:n 1,-.1:: WJ~2:r: 7 · :,,· -11,-:,, tit~./: ©Fa'lti,i:,?'f-i!ll:n ,,-~oor:.;B--:i-Cffl!!mf:.~mtil'@Q::. .1:: ~ 
ciJ"liE 1:. 9,?, ~~:;;/1:J:ili 1 1 1:. i2ti©titnlt, 

rnnl<rj:[ 13] 

1,;t,cj=-~f.1,, WJ~2:r: 7 · :,,· ,( 1,-:,, tit~~il!Ii2:n 1,-1:.r,'iJ lt-C-fi ':>i±Q~:;;/1:J:ili 1 0 f:.~2il\O)titijlt, 

rn1n)<:rj:i 14] 

iiiit21 ,:t,cJ=-~f.1,, iml,,:t-*f= i;J::t, L •) 1,;t, ~~tRB'-Jl:.~,t;~:;;/1:J:ili 7 3 l:.t2ti©titnlto 

rnnl< rj:i 1 s 1 
iiiit2:r:7 · :,,·,1,,-:,z:ci=-~t.i,, iiiii2~i*...t©iiiit2:n1,-~~~- Mt:.Q::../::1:.J:.-:i-C-ttL-ttL!3t1J(t-Jl:.t1Jfe9{, 

~:;;/1:J:ili 1 01:.tcti©titnlto 

U~*r& 161 
:::i::.,, t: :i.-:,z ©t1Jfeq:,r:.!mHt~9° MdJ: < .1:: -t 1 -::>©'.iH·titnltilll~~~<t-~1*.1::, WJ~2~1*©~ml~iliillll:.ilitt 

L -Cil!Ii2~i*I:. t: ::.,,1/rtl:.ti*91¢nt=T 1' A ::1 v-1 · r::;t,Jt,~~<t'iiiii2~i*fflO):n ,,-./:: ~:ff9 7.J,J-<-:,z :::f;1., · :::i 

::.,,t::i.-$z0)$~ft~~-ilb7.Jn$T~-:i-C, 
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Back Pan Cooling Assembly for Electronic Display 

Cross-Reference to Related Applications 

[0001] This application claims priority to US Application No. 61/714,381 filed on 

October 16, 2012 and is herein incorporated by reference in its entirety. 

Technical Field 

[0002] Embodiments generally relate to a cooling assembly for the back pan of an 

electronic display. 

Background of the Art 

[0003] Electronic displays are now being used for a variety of applications, in addition 

to the traditional in-home viewing applications. It is now desirable for electronic displays 

to be used as restaurant menu boards, advertising, and general informational purposes. 

Each application may require a different set of electronic assemblies, in order to drive 

the electronic display and provide any ancillary services related to the electronic display 

and its purpose. Electronic displays are typically manufactured in standard sizes, 

shapes, and with standard electronic components. 

Summary of the Exemplary Embodiments 

[0004] One exemplary embodiment provides a cooling back pan that is positioned 

behind the rear pan of an electronic display, where the space between the cooling back 

pan and the rear pan defines a gap. A fan is preferably positioned so as to cause a flow 

of ambient air through the gap, cooling the rear pan and the cooling back pan. 

Electronic components for operating the electronic display can be mounted to the 

cooling back pan and preferably are placed in conductive thermal communication with 

the cooling back pan. 
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[0005] The foregoing and other features and advantages of the present invention will 

be apparent from the following more detailed description of the particular embodiments, 

as illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0006] A better understanding of an exemplary embodiment will be obtained from a 

reading of the following detailed description and the accompanying drawings wherein 

identical reference characters refer to identical parts and in which: 

[0007] FIGURE 1 is a rear perspective view of an exemplary back pan cooling 

assembly. 

[0008] FIGURE 2 is a sectional view of the embodiment shown in Figure 1. 

Detailed Description 

[0009] The invention is described more fully hereinafter with reference to the 

accompanying drawings, in which exemplary embodiments of the invention are shown. 

This invention may, however, be embodied in many different forms and should not be 

construed as limited to the exemplary embodiments set forth herein. Rather, these 

embodiments are provided so that this disclosure will be thorough and complete, and 

will fully convey the scope of the invention to those skilled in the art. In the drawings, the 

size and relative sizes of layers and regions may be exaggerated for clarity. 

[0010] The terminology used herein is for the purpose of describing particular 

embodiments only and is not intended to be limiting of the invention. As used herein, the 

singular forms "a", "an" and "the" are intended to include the plural forms as well, unless 

the context clearly indicates otherwise. It will be further understood that the terms 

"comprises" and/or "comprising," when used in this specification, specify the 

presence of stated features, integers, steps, operations, elements, and/ or components, 

but do not preclude the presence or addition of one or more other features, integers, 

steps, operations, elements, components, and/or groups thereof. 

[0011] Embodiments of the invention are described herein with reference to 

illustrations that are schematic illustrations of idealized embodiments (and intermediate 
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structures) of the invention. As such, variations from the shapes of the illustrations as a 

result, for example, of manufacturing techniques and/or tolerances, are to be expected. 

Thus, embodiments of the invention should not be construed as limited to the particular 

shapes of regions illustrated herein but are to include deviations in shapes that result, 

for example, from manufacturing. 

[0012] Unless otherwise defined, all terms (including technical and scientific terms) 

used herein have the same meaning as commonly understood by one of ordinary skill in 

the art to which this invention belongs. It will be further understood that terms, such as 

those defined in commonly used dictionaries, should be interpreted as having a 

meaning that is consistent with their meaning in the context of the relevant art and will 

not be interpreted in an idealized or overly formal sense unless expressly so defined 

herein. 

[0013] FIGURE 1 is a rear perspective view of an exemplary back pan cooling 

assembly where the rear cover 100 has been removed. An electronic display 15 is 

provided on the bottom with an exemplary cooling back pan 45 positioned on the top. 

The electronic display 15 contains a rear pan 22 on the rear surface of the electronic 

display 15 (i.e. on the side opposing an intended observer). The rear pan 22 is often a 

component in mass-manufactured electronic displays and typically provides mounts for 

electronic subassemblies or housings to go with the electronic display. In some 

embodiments, the rear pan 22 is metallic. As used herein, the term 'rear pan' does not 

require that the pan is actually the one that came with the originally mass-manufactured 

display, as this component may be upgraded from its originally mass-manufactured 

form by downstream manufacturers. 

[0014] Here, electronic components 10 and 11 for driving the electronic display 15 are 

fastened to the cooling back pan 45. In an exemplary embodiment, the electronic 

components 10 and 11 may be placed in conductive thermal communication with the 

cooling back pan 22. The electronic components 1 0 and 11 may contain any one of the 

following: timing and control boards (TCON), power supplies, video 

cards/drivers/players, input/output interfaces, antennas, wireless receivers, modems, 

local electronic storage, and CPU/microprocessors. 
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[0015] The space between the rear pan 22 and the exemplary cooling back pan 45 

defines an air gap 25. The fan 30 is positioned so as to cause a flow of ambient cooling 

air through the gap 25, in order to cool both the rear pan 22 and the cooling back pan 

45. The fan 30 preferably draws ambient air from around the display housing, without 

letting the air enter other portions of the display housing, especially the portions of the 

cooling back pan 45 which contain the electronic components 1 0 and 11 (i.e. the 

portions sealed off between the cooling back pan 45 and the rear cover 100). In other 

words, the fan 30 is preferably placed in sealed gaseous communication with the 

surrounding ambient air and the gap 25 such that ambient air can pass through the fan 

30 and gap 25 without entering the area sealed by the cooling back pan 45 and rear 

cover 100. 

[0016] In at least one embodiment, a port 150 is provided which provides sealed 

gaseous communication between the ambient air surrounding the display housing and 

the fan 30. Once forced through the gap 25, the cooling air can exit any portion of the 

perimeter of the rear pan 22 and cooling back pan 45 assemblies, and eventually is 

exhausted out of the edges of the display housing. In other words, the gap 25 

preferably extends to all four edges of the display housing and allows ambient air to 

enter/exit the gap 25 along all four edges of the rear pan 22 and cooling back pan 45. 

[0017] FIGURE 2 is a sectional view of the embodiment shown in Figure 1. 

[0018] As can be observed, the cooling back pan 45 can be used to mount any 

number of specialized electrical components 10 and 11 which may be required for the 

end-use of any electronic display. At the same time, the cooling back pan 45 can help 

remove heat from the electronic components 10 and 11 as well as the rear pan 22, 

without exposing the sensitive components to ambient air (which may contain dirt, dust, 

or contaminates). 

[0019] It should be noted that although a single fan 30 is shown, this is not required 

by any embodiment as there can be multiple fans positioned on the cooling back pan 45 

in other embodiments. Also, although an exemplary embodiment uses the fan 30 to 

push the cooling air into the gap 25, alternative embodiments could also be used to 

draw air from the edges of the display housing, through the gap 25, and exhaust the air 

through the port 150. It should also be noted that additional fans may be positioned 
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within the cooling back pan 45 in order to circulate air around the interior of the cooling 

back pan 45, without mixing with the ambient air. 

[0020] It should also be noted that it is preferable to place the fan 30 near the center 

of the cooling back pan 45, although this is not required. It may be preferable in some 

instances to place the fan 30 closer to the horizontal top edge of the cooling back pan 

45 (as shown in Figure 2), as the heat generated by the display assembly tends to rise 

where additional flow rates of cooling air would be beneficial in this area. In most 

cases, if using only one fan 30, it may be preferable to place the fan near the vertically­

drawn centerline of the cooling back pan 45. 

[0021] As used herein, the term 'electronic display' is any electronic assembly for 

generating an image to a viewer. The term specifically includes, but is not limited to: 

liquid crystal displays (all types), OLEO, light emitting diode (LED), field emitting display 

(FED), light emitting polymer (LEP), organic electro luminescence (OEL), plasma 

displays, and any other type of thin/flat panel display. In an exemplary embodiment, the 

electronic display 15 comprises an LED edge lit LCD display where the LED backlight is 

placed in conductive thermal communication with the rear pan 22. In another 

exemplary embodiment, the electronic display 15 comprises an LED direct backlit LCD 

display where the rear pan 22 is provided as the rear surface of the direct LED 

backlight. 

[0022] Having shown and described a preferred embodiment of the invention, those 

skilled in the art will realize that many variations and modifications may be made to 

affect the described invention and still be within the scope of the claimed invention. 

Additionally, many of the elements indicated above may be altered or replaced by 

different elements which will provide the same result and fall within the spirit of the 

claimed invention. It is the intention, therefore, to limit the invention only as indicated by 

the scope of the claims. 
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CLAIMS 

We claim: 

PCT /US2013/065264 

1. A back pan cooling assembly for an electronic display having a rear pan, the 

assembly comprising: 

a cooling back pan positioned behind the rear pan, the space between the 

cooling back pan and the rear pan defining a gap; 

a fan positioned to cause a flow of ambient air through the gap; and 

an electronic component for driving the electronic display, placed in conductive 

thermal communication with the cooling back pan. 

2. The cooling assembly of claim 1 wherein: 

the fan is sealed within the cooling back pan such that ambient air is not 

permitted to contact the electronic component. 

3. The cooling assembly of claim 1 wherein: 

the electronic display is in conductive thermal communication with the rear pan. 

4. The cooling assembly of claim 1 further comprising: 

an LED backlight within the electronic display and placed in thermal 

communication with the rear pan. 

5. The cooling assembly of claim 1 wherein: 

the rear pan and cooling back pan each contain four perimeter edges which are 

substantially aligned with one another. 

6. The cooling assembly of claim 5 wherein: 

the gap extends to all four perimeter edges of the rear pan and cooling back pan. 

7. The cooling assembly of claim 5 wherein: 

ambient air is permitted to enter the gap along all four perimeter edges. 
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8. The cooling assembly of claim 1 wherein: 

the rear pan comprises the rear surface of a direct-lit LED backlight. 

9. The cooling assembly of claim 1 further comprising: 

a port in gaseous communication with the fan such that ambient air is drawn 

through the port and exhausted out of the gap. 

10. The cooling assembly of claim 1 further comprising: 

a port in gaseous communication with the fan such that ambient air is drawn 

through the gap and exhausted out of the port. 

11. A back pan cooling assembly for an electronic display having a rear pan, the 

assembly comprising: 

a cooling back pan positioned behind the rear pan, the space between the 

cooling back pan and the rear pan defining a gap; 

a rear cover positioned on the cooling back pan to define a rear compartment 

which is sealed to prevent ambient air from entering the rear 

compartment; 

a port which accepts ambient gas; 

an open loop gaseous pathway defined by gaseous communication between the 

port, fan, and gap; and 

a fan positioned to cause a flow of ambient air through the open loop gaseous 

pathway. 

12. The cooling assembly of claim 11 further comprising: 

an electronic component for operating the electronic display, placed within the 

compartment and mounted to the cooling back pan. 

13. The cooling assembly of claim 11 wherein: 
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the rear pan and cooling back pan each contain four perimeter edges which are 

substantially aligned with one another. 

14. The cooling assembly of claim 13 wherein: 

the gap extends to all four perimeter edges of the rear pan and cooling back pan. 

15. The cooling assembly of claim 11 wherein: 

the fan is oriented such that ambient air is drawn through the port and exhausted 

out of the gap. 

16. The cooling assembly of claim 11 wherein: 

the fan is oriented such that ambient air is drawn through the gap and exhausted 

out of the port. 

17. A back pan cooling assembly for an electronic display having a rear pan with a pair 

of vertical edges and a pair of horizontal edges, the assembly comprising: 

a cooling back pan having a pair of vertical edges substantially aligned with the 

vertical edges of the rear pan and a pair of horizontal edges which are 

substantially aligned with the horizontal edges of the rear pan; 

a gap defined between the cooling back pan and rear pan which extends to each 

horizontal edge to define a pair of horizontal edge gaps and to each 

vertical edge to define a pair of vertical edge gaps; and 

a fan positioned to cause ambient air to flow through the vertical edge gaps and 

the horizontal edge gaps. 

18. The cooling assembly of claim 17 wherein: 

the fan is positioned near a center of the cooling back pan. 

19. The cooling assembly of claim 17 further comprising: 

an LED backlight within the electronic display which is placed in conductive 

thermal communication with the rear pan. 
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20. The cooling assembly of claim 17 further comprising: 

a rear cover positioned on the cooling back pan to define a rear compartment 

which is sealed to prevent ambient air from entering the rear 

compartment; 

a port within the rear cover; and 

an open loop gaseous pathway defined by gaseous communication between the 

port, fan, and the edge gaps. 
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tion operation is simple, and the difficulty of installation during the arrangement of the outdoor 
display screen is reduced. 

(57) ... : -frp~JirB~MNm{l§~¼' ~JirB~M@tisJ'i:1z!s: ( 1) ' B~M 
c2), t~tutltk: (3), ~tMltk: (4), E~J1iH~ii11:t (5); J'i:1t c1) ~~ffi-ll£ 
~5¥□ ffi=.!l£~. B~M C2) , !~wLli:'l:t:k: (3) l2J,N~~tii14 (5) ~~fffi-,~~~ 
~; ~~~tk: (4) ~~rffi=,~~~~; J'i:1* C1) _ti&~i!~JL (131) ; Jtq=r: 
m-~~~~~~ffl~m~A~ □~moom~ □ ~~~ffl~m~m~ □~mooA 
~□ l2),ffl~~ffl~ft~~m; ffi=ll£~W:~~~ □~m~ □ l2),ffl~*ffl~ft~~ 
mo_t~~*B~Mq=r, X1*C1)~ffl~~~OOft~~~. ~Wfifflmffi~4~ 
~~oo~~~Dl2J,Nmffi~D~~~~~ffi~~--~*fifflmffi~4~$l2J,N 
7J(YJblHlflOOffmjE~ePm~:E,½\{l§Ja}{t•' **~11'!'§1-1¥' ~lf11£~JirB~M wllat 
sfJ**xll!to 

SEC et al. v. MRI 
SEC Exhibit 1022.5169 

IPR2023-00221



W o 2016/12 7 613 A 1 1111111111111111 IIIIII IIIII IIIII IIIII IIII I II Ill lllll lllll 11111111111111111111111111111111111111 

(84) flijEl;!B <~-~ 1'H~ ~, ~*&~#1=1Jtl.r:1~s<Jj:fu!K ;ftHlffilJJtg 4.111¥1:JiflJJJ: 

1*tf'): ARIPo (Bw, GH, GM, KE, LR, Ls, MW, MZ, _ *r$iwA1'f:tx.$iw#i~1Jt--I-~tu(~Hl9!u 4.17(ii)) 
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), @-: _TIE 
(AM, AZ, BY, KG, KZ, RU, TJ, TM), @-'.1fM (AL, AT, *l;!i~*,ffl": 
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, - '§Jj§gf p;if;i'&i,:t[t ti(~&'.J.:lffi 21 ~(3)) 0 

HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, 
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, 
CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, 
SN, TD, TG)o 

SEC et al. v. MRI 
SEC Exhibit 1022.5170 

IPR2023-00221



WO 2016/127613 PCT/CN2015/086971 

,,(f.1:Jr £ iF.tl?J(4flr.t~, 1:>'r £ -;'F»f-% ~~Jt,{f.A.ffi. 5f;-i}J $i ff;:av IR.t~, m --t-itl1-t r ¾'ti 

#-~o 

JJl~ .tl?J( t, 1: Jr£ iF * 1At-Jti©.i± t 1J11if~~ av-tJLie¾~, A:tt ¥-f 1: Jr£ ,'F»f-ff;:Aiu 

/A'-5e-$-.:1t, 1t$-.itL1~51'1J,15, *.:ffl~~~A~Jt, 1-Am~JYl~-r r-¼av~jko 

1P )t, 1:>'r £ iFhti©.i±J:.~~ Ai~Jt at, % ~7) 1: >'r £ iFht--t fli~it AC Jfx.. ~:foi@.1't 

i©.ilt, ,,tf.¾~JYl~% ~itl1-t~Jt ~ av ..I..:tX~..I.., ~t~a1Jz5JL~li:l:, :t ilt.±:£t\, ~ x. ¾~ ~, 

:i!!.A 1: Jr£ iF Jit~Jt at av~ ..I.. ~Jl ~ o 

!El JI:t, ~o1'ff~1~1= Jr£ iF Jit~Jt at av~..I.._xif-£Jt4'--4flr.t~.tl?J(A.ffi. * %M~ av.tl?J( 1oJ;,¥[ 

.z.-0 

4'--¾t aJ]JJt.~ T -# jk-f-i©.1"ti~4,-av 1: >'r £ iFJit&.i©.1"ti~4,-, i~1= Jr£ iFht JiA~:il'1JftJ i©. 

1"t~4,-ii9 J!-~ avi©. ~t~J$-v:1-&.i©.1"t fc,tf~1--~, I-Am ~1;4Jjf~1~1: >'r £ iFJit~Jtatavi€,..I.._xif­

Jf_o 

~ - ~ drJ , JJt. ~-# 1: >'r £ iF ht, ~-iE" it*' £ iF Jit, -i~ t 1J ilJk., ~;i:tdlJk., ~ ~ ill 

1t; J.t:-t: 
flr~ie*¾~ -f-i©.1"ti~4,-av>'r'ftJ:., Jl_~~~ -Jtt1::to~-=-Jj~j:' pfj--i?F £ -;'F}jf-, -i~t1J 

«Jk.~&.~~tt#¾~-f-ffl~~-~1:ii9,Jlffl~it*J:.~~~ffl~£iFMilifLdrJ~~~ 

.illliF~O, Jl_ffl~.illl-;'F~O~~~~~~~; ffl~~~«Jk.¾~Tffl~~-=-~1:179~,,(f.~ 

-=.jj~j: 179 Jfj A-tfl 1L F~ ~ av ii91m J~i@.1$-:to>'r~J~i@.ff$-; rfj-~'ft*_t. ~~ ftJ -f-~ ~ t\:t0i©.1"tt\ 

i,t7f i±v:1-1~rfj-~£ iFJit, -i~t1JiJJk_i,:-,;_ &. ~ ~fll1t~i©.1't-tJLie>'r'ft 179 av~~;}~ o &.i©. 1't.f~ o 

~.:t~avi±t~.:JL; J.t:-t: 
ffl~~-~j:~~~ffl~/79~~!.@.~~A~O~i@.~ili~O:fO~ffl~/79~~!.@.~~ 

ili ~ o ~i©.avA~ o v:1- *3 A ii9 ~i~~,~~ilt; rJr~~ -=-Jj~1:i~~ ~i©.rJr~>'Hmi~jji1$-~ Jr 

~J~J;tavitl~ 0 :fP ili~ 0 v:-.1-Jfjfe\~ 179 ~J~~,~~ilt;JcfJJLF~ ~ av>'r{JlfJ~~,~~ilto 

~¼J:.~~-~drl,,,(f.~-#~~~~~~A~, ~~~¾~-f-ffl~ii9~~~~~ilt 

1 

SEC et al. v. MRI 
SEC Exhibit 1022.5171 

IPR2023-00221



WO 2016/127613 PCT/CN2015/086971 

179 fr!; 179 ,f}lj J~fil~ tlL ;;fi1¾¾t r fo}f ~>'r1Al .f~-Hx_/Afililt 179 a1 >'r1Al J~fil~ tJL 

M¼~~*-~~.~*~#~~~~m~~o/, ffl~X~~~ffl~~~~~zM~ 

~~fil.M~.Kffl~X~~~~ffl~~~~~~~~~~~~*-~~~~~zM~~~ 

fil fs 1 ft¥- o 
ft¼~ -i~ * -~~, ~* 3..#~~Ga{J ~JJl~ ~ o/, P}f~'fc#- e~AE nG 'fc, J~A,&.1,).&.F~{,&_, 

* o/: 
fir~ nG ie ;;fP A{,&.;rl="J Ii. ilie.¼-Jfj A 179 ~ ~t ~; 

ffl~~~~-t-ffl~179~~~179~~ffl~179~~~179~~M~~~ffl~*-~~;;fP* 
~~t~; fJr~ -Hx.lAil:tJt~ fJr~A{,&.i,:J,&.fJr~F.~{,&.iJie.¼-JfJ AfJr~1791AJJ~~1i'$-;;fi1fJr~>'r-1JliJ~~ 

Ji'$--o 

M¼~~*-~~~*3..#~~~~m~~.~*~#~~~~m~~o/. ffl~A~ 
~~Jt:--+~~~#~¾::tt-t-ffl~ij'fc. 

M¼~~*-~~~*~#~~~~m~~.~*k#~~~~m~~o/. ffl~~~ 
~~¾::tt-t-ffl~ijie~*-~~~;;fP¾::tt-t-ffl~A~~*~~~~. ffl~x~~¾::tt-t-ffl 
~*-~~~. ffl~~~~~¾¾trffl~X~~~~ffl~A~~~~. ffl~~~~#¾¾t 
rffl~A~; Jl:..o/, ~ffl~A~~Jt:--+~~~#ti~~~iliffl~X~~,~~~~~a 

~~~#. ~ffl~A~~ffl~ijie~¼~. ffl~*-~~~~ffl~*~~~~~¼~~ffl 
~ijie;;fPA~~¼~A~l79~~~~~M~~~Affl~*-~~~*~~~o 

M¼~~*-~~~*k#~~~~m~~.~*~#~~~~m~~t. ffl~*­
~~~-t-ffl~-Hx.~~~~~ffl~A~~-~. Kffl~*~~~o/: 

fJr~ -Hx.1Ail~-¥JJ ~ fJr~A{,&.a1-19!~~ foJr~>'r-1m.r~~ilt. foJr~ -Hx.lAil~"'FJb ~ fJr~A{,&.a1 

-19!~ ~ 179 ;fm .f~ ~ ilt 0 

M¼~~*-~~~*~#~~~~m~~.~*~#~~~~m~~o/. ffl~*­
~t~ d7 foJr-i~ * -~ F~{,&., * ~~ F~{,&., nG 'fcf,( &.A{,&.~ A, fJr~* ~~t~ d7 fJr~* -~ F~ 

{,&., *~~F~{,&., nG ifGi,:J..&.A{,&.~Ac 

M¼~~*-~~~*~#~~~~m~~.~*A#~~~~m~~t. ffl~*~ 
~~~I~ilifilo~-t-ffl~ijie, Kffl~*~~~~I~*filo~-t-ffl~A~o 

M¼~~*-~~~*A#~~~~m~~.~*~#~~~~m~~o/. ffl~ijie 
a1 %J ~-Jfj At~ili fJr~A{,&.i,:J..1t.foJr~A{,&.~ fofj-~~ 1"t~¼>'rie.:t..fsl-Jf3 A~filfsl f.~ a1 jj1..J~~, 

KfJr~~t~~i~~itJt' Jl:..4Ji½~li_i,:J..~~A{,&.~ ~ 1"ti~¼>'r-ieZfaJ ~filfaJ f.~ ~ >'r~J~:t,t 
a1 ~fil.:JL. 0 

ft¼~~*-~~ a1 * ~#~~sa1 ~JJl~ ~. ~* -t-#~~sa1 ~JYl~ ~ o/, fJr~A{,&. 

"'pf~ P}f~X ~~a1-1Y11Ji~~ F~filtll 14' P}f~F.~filtll 14 m T F~ ~ P}f~~ 1"ti~¼>'r-iei~I a1* 
2 

SEC et al. v. MRI 
SEC Exhibit 1022.5172 

IPR2023-00221



WO 2016/127613 PCT/CN2015/086971 

fit o .:fP tl: fit o, .il..r!rii)~*g__~J[ av:itlfi.t o Ei:rli 1-ti~¼5lr -tt~I av-i#- fit o 1±-t-F~fi.tin 1tav ~ 

-19110 

M¼__t_~*-~oo. *-~oo~*-#or~~~m~A-*-~oo~*~#or~~~ 

m~A- *-~oo~*--==--#of~~~m~A-*-~oo~*~#or~~~m~A-*-~ 
oo~*~#or~~~m~A-*-~oo~*~#or~~~m~A-*-~oo~*~#or~ 

~~m~A- *-~oo~*A#of~~~m~A- *-~oo~*~#or~~~m~A-* 
-~oo~*~#or~~~m~A.~*~-#or~~~m~Ao/,ffl~~~~~~~~x. 

ffl~~~X~~~Eiffl~*~§~~§~~#~¼8~ffl~*~§~~~~~M¾~~ 

~ 1m J;r-:rJi1t$-{-1 57 Hm J;r- :rii1t$- o 

1-t¼__t_~*-~oo. *-~ooav*-#of~Gav~JYl~A- *-~ooav*~#of~Gav~ 

JYl~A- *-~ooav*--==--#of~Gav ~JYl~A- *-~ooav* ~#of~Gav ~JYl~A- *-~ 

oo~*~#or~~~m~A-*-~oo~*~#or~~~m~A-*-~oo~*~#or~ 

~~m~A- *-~oo~*A#of~~~m~A- *-~oo~*~#or~~~m~A- * 
-~oo~*~#or~~~m~A.~*~~#or~~~m~Ao/, ffl~-tt~~~.il~ff~ 
~ ,t--1911 ~ o/ , -,t--191•J ~ i~~ m -t- Ei :rii 1-t ~¼av 57r -tt 4~ # av 1~ til, jJ -,t--1911 ~ i~~ m -t-Ei :rii 

1-t ~ ¼av 57r-tt49iil:.. av 49iJl:..;t,nA1:J 0 

1-t¼__t_~*-~oo. *-~ooav*-#of~Gav~JYl~A- *-~ooav*~#of~Gav~ 

JYl~A- *-~ooav*--==--#of~Gav~JYl~A- *-~ooav*~#of~Gav~JYl~A- *-~ 

oo~*~#or~~~m~A-*-~oo~*~#or~~~m~A-*-~oo~*~#or~ 

~~m~A- *-~oo~*A#of~~~m~A- *-~oo~*~#or~~~m~A-* 
-~oo~*~#or~~~m~A.~*~--==--#of~~~m~Ao/, ffl~-tt~~~-t-ffl~:rii 

1"ti~¼av7r-tt__t_o 

* ~~oo, .tlt.*-#:rii 1-ti~¼. ~Jfr7r1t. ~ ~rJie, ~ill 14-. :rii 1-till 14-}Y.l:l_~IA -~deft., 

ffj-~ ~ ~ rJje, ~ill 14-. :rii 1-ttll 14- }/. a ~IA~ ~Jt.1.i. T p/j--i?F 7r 1t ~ , :it ~.;rf;-1.i. T p/j-~7r ,tc57H911 . 

.il~A-t-f!r~>'r-tt__t_av. -:ko_l-i?F.ji_,t._~~ o/ Jlt.*av1±~-#~57r liE-FJ#-o 

1-t ¼ __t_ ~ * - ~ oo .tlt. * av ~ >'r liE ,F J#-{-1 * ~ ~ oo .tlt. * av :rii 1-t ~ ¼. __t_ ~ ~ 57r liE ,F J#­

o/, ,tc~~~*A*-§~~*~§~. *.iL*-§~~~tl:fi.tO~Afi.t08Ej*~§~ 

Ej~;'J:A:tl~rJie,¼-JfJ Aav ~ 1/iIJJ;[-:rJiff$--JfJ A~ ;fmJ;f-~IAfi.tilt, * .il*~}J~~~~ ~:rJi_,1lf'1)\IJJ;f-:rJi_ 

1$-1:j 57r-¾F J;r-:r;t, av :itlfi.t o .:f P tl: fit o } :;. -JFJ A Ei ~ 1m J;r-~ ,A fi.tilti:~ x F~ ~ av 7r 1m J;r-~ IA fa.tilt; ~ 

1m J;r-~1Afi.tilt{-1,1lf'11iIJ J;r-~1Afi.tilti:~ x F~ ~ • :itl itii or f.J. ~ JJl ~ 1m J;r-~1Afi.tiltav VJ 11<-, VJ.'.£. 

VJ 3¥-4h;f F~ ~, ___t.~~57r liE -FJ#- ~ -JfJ AT ;)';!u1- av~IA ,i ~it.. J-l:-~Al1J:rii 1"t~¼57r,!t__t_at ~ 
½ Ej :@_ 1-t i~ ¼ J!j; ~ av~ IA ~ ~it. ~lt}l] , :itl itn 1J: ~ 5lf iiE ,F )#-xt :@_ 1-t i~ ¼i½.A av ~ R Jj P{;J ~ I j' 0 

* .il, __t_~~j,r liE -FJ#-o/. -tt~__t_ ~~:i±f~AL, y:J.1J:__t_~~5lr liE -FJ#-~A~:rii1-ti~¼av7r 
3 

SEC et al. v. MRI 
SEC Exhibit 1022.5173 

IPR2023-00221



WO 2016/127613 PCT/CN2015/086971 

,ft __t. at }JS ~i@..i±t~}Jt5t1J Jt] ~ 11; i~ ~>'r ,ft 179 i~~ {r!J It!, ~14 0 YA a_~ 1"t 14 0 ~ J:Yl* It!. :tP1"t ½ 

##~ifn Jt-,w; 31 >'h~It\1i'$-, A~, _n_145t1JJtJ i@.1"t~~179-¾1H,v kJ\'1f m_i,::J-Ri@.1"t~~¾~at 

~JL av 1J(.5JUi .. li:t: av 1f iltkJ\ ~ J:Yl 1"t ½ 1t #~, ¾ ~tt1t ra11¥-, F~1~i: >'r l& -F hti~JL at av~ .i 

JJiJX.o 

7) T ~;t1l1~iYLsJJ ;f..£ 8JJ ~~1f1J i:r av.ti:.~~~, r do¥f){f ~~1f•J i:r fok'ct ~1~m av r1t m 
~~1¥-~¼~, i&ifn~~~, rdo~~i:r~mru~~~;f..£~~-~~~~,){fT;f..~~ 

¾i@..tJ:.~A.w *-i*, 11-_:r:1t ili--€1J:1!!A:t'.1}.;;JJ,t:i av n~ -t~ r, J£ orv::1-ti.t~i!..i1:..1::. r1t m a.1fJt111:,av wt 

m 0 

m 1 7J ;f..£ 8JJ -# ~ ~1f•J-t~ *av i: >'r l& ,F hf-av it ¥;i ,F ~ m; 
m 2 7J m 1 rk-F it ¥;i av i: >'r l& ,F * 179 av 1791m .f~*t~fililtv::1- R>'r1lin .f~*tAfililtav ~ .fl?. ,F 

m 3 7J ;f..£ 8JJ-# ~~1fH~*av i: >'r l&-Fht~A11-~ 1"ti~~>'r ,tt__t. avit;tti-F~ m; 
ru47Jru3ffl-F~~~i:~l&-Fht-1t*i:rij1t~A~#~~~~~,F~ru; 

m s 7) ;f..£ 8JJ ~~1f1J-i-l*av i=>'r l& -Fht i:r*tAil:l:k:av-#iti'ti-F~ m 0 

r do¥.fit¼;f..£8JJ ~~1fiJ i:r av r1t ru, xt ;f..£ sJJ ~~1f1J i:r av.tJ:.~~~:itrA'htJ!. 1c.~1~ 

;J¥J~, i&?.-L rJr;J¥i~av ~~1f1J1x..1x..~;f..£8}]-~~~~1frJ, ifiJ _:f~~~av ~~1fL £ T ;f.. 

£~i:r~~~~,;f..~~¾i@.R~A..w1f-~~~ili~~~'.1}~ij-iJt.Tffla.~~ffl~Jt~~ 

~1f•J, ~~$, T ;f..£ sJJ 1~-tt av~ ffil 0 

it~~ ru L ru 2 i 0 ru 3, ru 1 7J ;f..£ 8}] -# ~ ~1fH~ *av i: >'r l& -F ffi-av tt ;tti-F ~ ru ; 

m 2 7J m 1 rk-Ftt;tti av i: >'r l& -Fht 179 av 1791m.f~*tAfililtv::1-R>1r1Jin.f~*tAfililtav ~ J.f. ,F~ 

m; m 3 7J ;f..£ sJJ-# ~~1f1H~*av i: >'r l& -Fht~A11-i@.1"t~~>'r1t__t. avtt;tti-F~ m 0 

-:koru 1 P!r-F, ;f..~~1f1Ji~*avi=>'rl&.-Fhf-er,.f;s·,/t* L i&.-FM- 2. -1~-if,1]il:l:k: 3. *tAil 

#c 4, It!.~ fll 1!:f- 5; Jt 1t7: 

,It* 1 ¾~T~1"ti~~av>'r1t 10__t.. _g_~~1tt-JJti:io1tt-=.Jtt>:i:, l&.-Ff#-2. -1~-if,1Jil 

:l:k:3~Rlt!.~tt#5¾~T1tt-§i:179, _li,ft*l_l~~~l&.-Fht-2ili~do~){f~l&.-F. 

o, _Ri& -F. o ~i~~F,7}--ti'Jk~ 11; *tAil:l:k: 4 ¾~ T1tt-=-JJti: 179 v::l-1f.1tt-=-JJ~i: 179 Jfj Ai'~ 

X F~ ~ av 1791AJ.f~~1i'$-:tP>'Hm.f~~1i'$-; -:ko ru 3 r!r-F, ,It* 1 __t.~~ Jl] T It!. ~t\io~ 1"tt\i'Jt'If 

i±v::l-1~l&.-FI#- 2. -1~-if,1Jil:l:k: 3 i,::J-Rlt!.~fll1t 5 ~i@.1"t~~>'r1t 10 179 a{Jlt!.~14o Ri@.1"t-:t4o 

4 

SEC et al. v. MRI 
SEC Exhibit 1022.5174 

IPR2023-00221



WO 2016/127613 PCT/CN2015/086971 

~..t4av:i±t~.::;L 131; J.t:- t: 

~-§~~~~~~~~~~AJ'A.O~~~iliJ'A.o~~~~~~~~iliJ'A.o~~~ 

AJ'A. 0 f)3fj A~ ~J~-Mt1AJ'A.ilL -:ko 00 2 'f P}f,Fav A; *-=-li~~i~~ ~~)'H/i1f J~~Jf$-~ "r-¾F 

J~]Jt:, av:ittfit O b ::fP ili J'A. 0 a y/-JT,,; ffi._)'HAJJ~-Mt1AJ'A.it B, ~ 1m J~-Mt1AJ'A.it A ::fP)'r~J~-Mt;ttJ'A. 

it B ..:t.. fa} 71'~ 1i. F.~ iL 

L~~~X,T-}jf-"f, ~#-l~~~A~-§~~~-=-§~, *RiliJ'A.O~AJ'A.O~~ 

~-=-1i~~~-Mt1AiJt:l:k.:.@ie,¼JfJAav ~ ;fMJ~~Jf$-JfjA~~J~-Mt1AJ'A.it A, * n~-=-li~~i~~"r 

,1Af J~~Ii$-~~av :ittJ'A. 0 b ::fP ili J'A. 0 a i,:J_ Jfj A~ ~ 1Af J~-Mt1AJ'A.it,+~ _§__ F~ ;% av )'H/i1f J~-Mt1Afitit 

B; ~ 1M J~-Mt1AJ'A.it A ~)'H/i1f J~-Mt1AJ'A.it B ;f~ 1i. F~ ;% , :rttrfn of i,:J- :%-JYl ~ ~J~-Mt1AJ'A.itav ~ 

1j(_, ~-1:, ~ -:ff-4h~F.~ ;% ; i~~"r X ,T-)jf-~~AT 1~iL av-Mt1A fdft., J.t:-#:A.fU~ 1-ti~¼ 

"r~ 10 iat ~½~~ 1-t~¼Jir-~av-Mt1A fdft.~tt.JtJ, :ittr7n1~~"r X ,T-}jf-Jt~1-ti~¼~Aav 

~RiJ"~~-J,o *R, i~~"r£7T-}jf-"f, ~#- 1 Li~~:i±~.::;L 131, i,:J-1~i~~"r£7T­

)jf-#:A,tf.~ 1-ti~¼av"r~ 10 iatit~3~:i±t~!Jt11JJtJ ~1-t~¼~ ~~av l£,~J,fd4 o i,:J-a~ 1-t 

..t4 o :%- JJl~ l£, ~1-t ~##ti-, Jt ,m; J5 "H~I ~Ii$-, ¾ ~A~11= rai if , f,}1~ ~ "r X 7T-)jf-~I at av 
'k- J_J{cl= ,iF 
~ P'-/_x.._o 

-# 1/L~ :%-~~ A. 'f , 71 T 1!t -t-FtUt ~ 1m J~-Mt1A J'A.it A ~ ~;j,L av~ foJ ~ "r ~ J~-Mt;tt J'A. 

it B ~ ~;iLav~foJ, L~~)'r X ,F}jf-j£ ~A;;-¾:%t -t- ~ 1AJJ~-Mt1AJ'A.it A~ av~ ,1AJJ~J'A.~ill. 6, 

::fP¾:%t T fo]f-i;¥ "r~J~-Mt1AJ'A.it B ~ av)'r~J~J'A.~tll. 7. 

-#~~:%-~~A.'f,X7T-)jf-2~~~~~11..:t..~*~~J'A.~~.RX7F)jf-2*;%~ 

-tf ~~ 11 av1Yl1i:iJ ~,+~xtav ~ -Ji~~ avli~1£..:t..ful *~ ~J'A.fs} Fl¥- o 

-:koOO 2 P/f"iT-, i~tt¥;iav~"r£7T-}jf-'f, ~1AJJ~1!t1AJ'A.it A ofi,:J-xt£7T-}jf- 2 avrJi1--1Y11J 

i:iJ~~:itt~~~,~~T~X"iT-)jf-2~-Mt~~*-

-#1/L~:%-~~A.t, -:koOO 3 fo/f7T-, ~#-1 ~;J-,s-~~ ~ 12, AtJi 13 i,:J,aF~tJi, J.l:-t: 

~~ ~ 12 ::fPffi.tJi 13 ,t~_§__@ie,½JfJA~~]~~; 

~~~-J-ij~12~A~13~A~~~§~~. :ittr7n~~~§~~~~~~~7JL~ 

~-,li~~::fP~-=-li~~; -Mt;tt;j:j:l:k.:_ 4 ~AtJi 13 i,:J_J)t__f~tJi@ie,½JfJAi~~~.f~~fi$-:3fP)lHAJJ~ 

~1$-0 

*#-J{k., -:ko 00 4 P/f"iT-, L~~#- 1 'f, AtJi 13 of tJtJ.l:--/i'--1Yl11!LiH.$}J~¾:%t-t- ~~ ~ 13, 

~ AtJi 13 t;tJ.l:-1Yl11ZLiH4t.:tr-ff-at, of i,:J-~~ "r X ,F}jf-"f av--1tt::.:r}J iE:Aj:l:k.:.~ili, 1!t T~~"r 

X ,T-)jf- ~ av :rJJ ittll 14:itt,f-ftfi-tfiP ~.:l~.o 

~*#-~, i~~#-l'f, ~~~~¾:%t-J-ij~12~~-~~~~¾:%t-t-A~13~ 

~-=-~~~. ~004ffl7T-,£7T-}jf-2¾:%t-t-~-~~~.tt~~:l:k.:.3¾:%t-t-X7T-)jf-2MfoJ 

A~13~~i:iJ, l£,~tt#S¾:%t-t-A~13L; J.l:-t, ~A~13~J.l:--1--~1ZL•#~-fr 
5 

SEC et al. v. MRI 
SEC Exhibit 1022.5175 

IPR2023-00221



WO 2016/127613 PCT/CN2015/086971 

~~ili~~M2.~~~~3~a~~~#s; *A~13~ij~12~¼~. *-~~~ 

:fP*~~~~~¼~~iij~12:fPA~13~¼~A~~~~~~~~~~~Ai~~~~ 

117 -tJt..ftl M1 * -A'.<l~i0 *~A'.<l~ o 

**~• ~001:fP003ffl~. *-~~~T-~~~4~~A~13~-~. R*~ 

A'.<Z~lf: 

•1t;tl~ 4 i¥JJ foJAto.. 13 a1-1mt;l; >'r~J,1'im.ill, •1t;tl~ 4 ·lr ~Ato.. 13 a1-1m1JJ ~ ~ 

3:,1' i@. ill 0 

~**:1:~. i~*-A'.<Z~tIJ*-~FrlHo.., *~~Frlhto... iij ~ 12 ►:-J-aAto.. 13 ~A. R 

*~A'.<Z~tIJ*-~Frlhto... *~~Frlhto... iij ~ 12 fJ,aAto..13 ~Ao 

ff--R, * ~A'.<l ~ ~I a{i Jr,1Jli J,1' • 1t filill B a{i :itlfil o b of 1± T Ato.. 13 • R ili fil o a 1± T 

i;l~ 12Lo i~t-titJa1~>'r~~MjjGJJ31#:~>'r~~M~A.f1Jim.1"t-i~~a1>'r~ 10i~. ;4-­

fil m Ato.. 13 ~ im.1-t ~ ~ a1 Jr ~ 10 z faJ a1 faJ FIR~#- A>'Hm .r,1' • 1t filill B ~ , ft filtA ~ * 1 ·l'f 

~ im.1-t ~ ~ a1 Jr ~ 10 a1-1m1 "'k ili , :itl ifr7 :itl--ffe A, J, ~Jr~~ M• it at xt im.1-t ~ ~ a1 JJ ri~io 

**:1:~. i~~>'r~~Mlf, iij ~ 12 a1fiJ:itl..-lfJA~iliAto.. 13 ►:-J-1#:Ato.. 13 ~im.1-t~ 

~>'r ~ 10 .z.faJ-lfJ Aim.filfsl Fir- a1 :itl..tt. ~, R:itl..tt.-%r-i~~$~ Jl:.i"Ji.½ !¥-Ji. ►:-J- ~im.Ato.. 13 ~ im. 

1-t~~>'r ~ 10 _zfsl im.fil/sl FIR~ >'r~J,1':!,ta1im.fil-1L. 123 o im.fil.Jl.. 123 a1-i~I jjGJJ31#:>'r~J,1':!,t 

117 a{i 14-" ~ q, iG ~3 :itLA.f1J Ato.. 13 ~ im.1-t i~ ~>'r ~ 10 -Z 101 a{i im.fil fa] f,\f- ~ ' * ifr7 im.ii:itlfil O a 

:itlA~ Jr~ ~Ma1 >'Hm ;1:,1'•1tfilill B 117. :itl..tt.-%r a1~I jjG~3A~Y >'r~J,1':Jt. 117 a1JJAAh:itlA.ftl 

Ato.. 13 ~im.1-t-i~~>'r~ 10 .z.faJ a{iim.filfaJ FIR~ a{iofjjG, :itlifr7-tJt.~ ~>'r ~ ~M>'HJliJ,1'•1tfil 

ill B ~ a{i 5f ,'-t ,t1. o 

37 >'I--' i~Ato.. 13 3jef ~ ~ ~* 2 a{i-1911Ji~~ Frlhfil~JI.14 14, Frlhfil~JI.14 14 Jtl T Frlh ~ im.1-t 

~ ~>'r ~ 10 -i~j[ a{i :itlfil o 104 :fP ili fil o 103, RA to.. 13 ~j[ a{i :itlfil o a ~ im.1-t-i~ ~>'r ~ 

10 -i~j[ a{i :itlfil O 104 1± T Frlh JA.~JI.14 14 a{i M -19110 

Frlhfil~JI.14 14 a{i~j[' jjG~3f55" Jl:..im.1-t~~>'r~ 10 -i~j[ a{i ili fil O 103 \'.f;R_ili a{ift q,@7 .f1Jim. 

1-t~~>'r ~ 10-i~j[ a{i:itlJA. o 104 :fP~ >'r ~ ~MAto.. 13 ~j[ a{i:itlfil o b ~; pi] at, i;l ~ 12 

-i~Ia1im.fil-1L. 123 jjG~1#:im.1"t-i~~>'r~ 10 a1ilifilo 103 "'kilia{iftq,aat•ili. ff--RjjGJJ3 

1#:.4--~ q,aat :itLAim.1-t i~ ~>'r ~ 10 ~j[ a{i :itlfil o 104 :fP ~ >'r ~ ~ M Ato.. 13 -i~j[ a{i :itlfil o 

b ~ , tA ifr7 jjG ~3 :itl--ffe A, J, ~ >'r ~ ~ M a{i 42-it){tim.1-t ~ ~a{i •1t !f- fit.r€.A a{i JJ ri~ o 

**~.-~~~4JJ~~#. i~~~X~fiJ:itl..~*~~~~~~~#~¼~~* 

~A'.<l ~ a{i ~ -%F ~ fa] ~ Frlh Ji ~ ~ J,1':i@.Ii'i--:fP >'r ~ J,1' im.Ii'i-- o 

**:1:~, -:k0 00 5 Hr~, i~-t~ft X *~ :iL@Jt-titi, :itlifr1 jjGJJ3.tf :k.-t~ft X ~ Jr,1JliJ,1'im.Ii'i-­

~ ~ q,_z~ ~~~ ~~:fP~~ X ~ ~ ~~im.~~ ~ q,_z~ ~~~ ~~o 

~L~~~~~~£~i. ~003ffl~, -#~~~117, ~*l~xtR~ff~~+~ 
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.iiL o/ , -1---1m1.iiL ~~ m -t-Ej i@. 1~ i~ ¼ av 1'r it 10 ~ .t~ av~ ii! 121, 37 -1---1m1.iiL ~~ m -J- lcj i@. 

1~i~¼M11'rit 104J1L1J:..M14J1L1J:..,fJL¥;; 1220 MJl:, i@.1~~¼a{i1'rit 10J:.M:t-ti~~,tl:"1,&a{itt¥;;, 

-:ko 00 3 o/ f Jr -F a{i 4Jli 10 L 

* '.i: 1'r ~-F J#-i@.:i±J:.:i£_ft t~ *A ri@.1~i~ ¼av 1'r it 10 J:. at, JV,t ~+t4Jli 101 Jcj 4JlL1J:.. 

,fJL;t~ 122 zisJ a14JliJ.I:..* ,i .:tr7f rlpof xt'.i: 1'r ~ -F h}:iltA-ttj.tf ~i~1-i= o 

371'r, J:.:i£_'.i:1'r ~ -FJ#-:iE ~.tE7f n ti.tr J.Aftt 102, * '.i:1'r ~ -FJ#-av it#-- 1 .:tr7fat, 

fJr:i£_7f n ti.ti' ~#tt 102 av-~ ~-tf-tE-i@.1~~¼a11'rit 10 J:., 37 -~ ~#-tE-'.i:1'r ~-Fhl­

a1 it#-- 1 J:., j,:J-1~'.i:1'r ~ -FJ#-ff#.:tr7f ~k~ o 

37 -# ~~1frj o/, it#-- 1 ~ ;t -f-i@.1~~¼a{i 1'r it 10 J:.o -A#--J:~, '.i:1'r ~ -FJ#-~ ;t,tE. 

i@.1~ ~ ¼a1 te. n J:. 0 

371'j--, ~~a}] ~~1f1J:iEJJt.~ T-#i@.1~i~¼, ~JE1'rit 10, ~WrJil~tiI.14, i@.1~iiL14 

j,:J- 2l 1Jt !~ lf- tft. , J:. :i£_ ~ w rJie, ~ tiL 14 , i@.1~ iiL 14 j,:J- 2l 1Jt !~ lf- tft.1ir.. T fJr :i£_1'j-- it ~ , i£ ~JE 1ir.. r 
1'r it 10 1'Hmtl , n *Ar 1'r it 10 J:. av -:k0 J:. :i£_ ~ ~ 1fHJt. ~ a{i 1± ;f;-# '.i: 1'r ~ -F ht-o 

~it, ~4~J:~ av i~;,j(_A _W of j,:J-xt ~~ a}] ~ ~1f1J :itt 1-'r ~# ?k -i.}J:fa ~ ~ r7iJ -:f:JJ,i ~ ~~ aJJ av 

{t:t£P:fi.1ti!. l±l o i!.A-t, 1~* ~~ aJJ a{ii!,Jtt:.1~?k:f0 ~ ~~r ~~ aJJ {x.:f1J~*ll*~ M i~;,j(_a{i ti!. 

I±} _z ~ , yJrj ~~ a}J ~ ;f; 00 ~ ¼i!. Jtl:. ?k-i.}J :fO ~ ~ ,tE. ~ 0 
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1, -#~)rl&-Fht, Jt-4t1JE1f.--f, ~Afr'ft*, l&.-Fht, ;J~tl,1J;l:j#t, *;tA;J:j#t, ~~ 

iJI.14- ; A i:t : 

fJri£1t*¾~ --ti@.1-tnt ~a{i )r 'ftJ::., nnt~ ~ -Jt~~;fP ~ -=-11~~, fJri£l&-Fht, ;J~t1,1J 

;J:j#tvY-&_~~ill 14-¾~ --t f!j-it_Jr;-A't>:~ ~ , _Rffj-it_,/t*J::. nt~ EJ ffj-it_l& -F ht ili Jc,i:i, i'flJf a{i 

I& -F W o , _Rffr 1JG I& -Fl, o :9ti~~ ~ -tf JJt~; ffj-it_ *;i:A;J:j#t¾~ --t f!j-it_Jr; -=-At>:~~ vY-1f.Jr; 

-=-At>:~~ -lfJ ffi.Afl Ii. F~ ~ a1 ~ 1M J;f-i@.Ji'$-iP)r1MJ;f-i@.Ji'$-; fJri£1t*J::. nt~ m --t ~ ~ t\;fPi@.1-t~ 

ic,tJf i±vY-1R.f!ri£l&. -F ht, ;J~tl,1j;j:j#tv:I, &_~~ill 14-EJ i@. 1-t;J:JLie.)r 'ft~ a{i ~ ~.t~ o &_i@.1-ti~ o 

i!A~ a{i i±~ .JL; A i:t : 
fflit_~-~~nt_~Ejffli£~1M~i@.$~A~O~i@_~;:B~O;f11Ejffli£~1M~i@.$~ 

i:B ~ o ~i@. av A~ o vY- Jfj A~ 1/tf J;r-*;tA~ilt; fJri£~ -=-At>:~ nt~ ~i@.fJri£)Hllf J;f-i@.Ji'$-EJ "r 

~ J;r-J:t a1 ifr~ o iP ili ~ o v Y- -lfJ A EJ ~ 1M J;r-* 1A ~ilti'fl Ii. F.~ ~ a1 "r 1/tf J;r-* 1A ~ilt 0 

2, ;J:f¼.JJl,{x.t1J~;J<. 1 ffj-it_a{i ~"r l&-Fht, Jt-4t1JE1f.--f, :i£ ~Jfr¾~ --t fJrit_~ 1/tf J;r-*;tA 

~ilt ~ a1 ~ 1MJ~~JiiiJI., iP¾~ --t fJri£)r1MJ;r-*;t~~ilt~ a1)r1/tf J;r-~JiiiJI.D 

3, if¼-tll,{x.t1J~;J<. 1 fJri£a1 ~ )r I&. ,F ht, Jt-4t 1JE1f. --t, fJrit_I& ,F htEJ fJri£~ if Jit~z 

M~~i@.~M~,_Rffli£l&-Fht~~fflit_~if'JJt~~~i:i7EJ~Jt~Jr;-~~~~~.:t..M~ 

~ i@.~ fa] F* o 

4, if¼-tll,{x.:i¥ 1J~;J<. 1 fJrit_av~"rl&-Fht, Jt-4t1JE1f.--f, ffj-it_,/t*~Jfrn~ 'ft, ffiAA.vY-&_ 

f~tA., * i:t: 
fJri£ n~ 'ftiPAtA.i'fl !i.flic.¼-lfJ A~ ~At>:~; 

fflit_~~~--ffflit_~~~~~~~fflit_~~~~~~~M~~~ffl~Jr;-~~;fPJr; 

-=-At>:~; f!j-it_ *fA;j:jJk. EJ ffj-if_ffi.{A.vY- &__ffj-it_F,~{A.ffic.¼-lfJ AfJrit_ ~ 1M J;f-i@.Ji'$-;;fP ffj-it_)j--1/tf J;f-i@. 

Ji'$,-D 

s,~~~~~;J<.4ffli£~~~l&-Fht, Jt-#~11---t, fflit_A~~~A-+~~•# 

:1:~¾~ --t ffr 1JG n:1 1e 0 

6,~~~~~;J<.5ffli£~~~l&.-Fht, Jt-#~11---t, fflit_~~~~¾~--ffflit_ij,/t 

~Jr;-~~~;fP¾~--ffflit_~~~Jr;-=-~~~' ffli£l&.-Fht¾~--ffflit_Jr;-~~~' fflit_ 

~~~#t¾~--tffli£l&-FhtM~fflit_A~~~oo, fflit_~~~#¾~--ffflit_A~; Jt-i:t, 

~ ffj--iJG AtA.~Jt--+191~~:ffiH~t.Jrfr at .1t ili ffj-it_l& -Fht, ;J~tl,ij;j:j#t}A &__ ~ ~iJI.14-, ~ ffj-if_ffi. 

~Ejfflif_ij,/t~¼~, fflit_Jr;-~~~;f11ffli£Jr;-=-~~~~¼~~fflif_ij'ft;f11ffi.~~¼Jfj 

A~~~~~~~M~~Jfjffi..fflit_~-~~;fPJr;-=-~~-

7, if¼-JJl,{x.:t1J~;J<. 6 ffj-it_a{i~)rl&-Fht, Jt-4t1JE1f.--f, f!j-it_Jr;-A't>:~1i.--tfJri£*1A;J:j 
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~~~ffl~A~~-~. Kffl~~~~~~: 

P}f~ 1ft;i:A;f:Jt~-¥JJ foJ P}f~Ji~Afi-.av-1911 jJ P}f~9r;fmJ~i@.ilL P}f~ 1ft;i:A;f:Jt~ .:lf=lb ~ pfr~A{fi-.av 

-1911 ;lJ v9 :fm i~ i©.ilL 

8' :,j{l{Jl,{x.{1j~;J<. 7 P}f~av ~ 5lf' J& iGht, Jl:-4t-f_iL{f. T' P}f~~ -At~ tI1 P}f~~ --t- frih 

;f)R.- ~ ~-t- frih{fi-., n:i it i,:/4 ll_A{fi-.~ A' P}f~~ ~At~ tI1 P}f~~ --t- frih{fi-., ~ ~-t- frih{fi-., n:i 

it v::J. aA{A. ~ A 0 

9, ;tRJH,{x.{1J~;J<. 8 P}f~av ~ Yr i&. iG ht' Jl:-4t-f_iE,,{f. T' P}f ~~~At~ ~I av ti:: fat i=J1.i_ 
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The exemplary embodiments herein 
provide an electronic display assembly 
having an electronic display surrounded 
by a front panel and a housing. An 
ingestion gap may be placed near a 
portion of the perimeter of the front panel 
while an exhaustion gap may be placed 
near an opposing portion of the perimeter 
of the front panel. A buffer zone may be 
defined between the ingestion gap and 
the exhaustion gap. A fan may be 
positioned to draw open loop fluid into the 
ingestion gap, through a channel behind 
the electronic display, and out of the 
exhaustion gap. This fan may also draw 
open loop fluid through an optional heat 
exchanger. A circulating fan may force 
circulating air through an optional heat 
exchanger. 
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1m ic.: :t-s ti, -c J: u ~ im i,L tl~ s)3 ~r ~ ii· " ~ )1/ ---- ~ 1;1114, 4 o o c f:fLl ?t_ !,~r . 5'l t=t~ 5<~ ) ii ~ ~ ~~ ~ 
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o ict " -t~' ~? ,;; ~7° 4 5 JJz. cf ff t~ Ji~ tK~ Ve JS ~ ::ij ti~ -t~' ~t ,;; 7° 4 4 ~~ ;tr- L -c " 7 ·t: :/ 7~, 1J 5 iJ' G tti 
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1J: , J- ·\· :z, iv 1 0 2 [J: , V .... Jli ~ Zl T , ~~ ;J.; -·· 7° tfrt rt 4 0 0 t} ::_j-" .( 7, 7° t/ ,( · T t.c Y 'f 1) 
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[ 0 0 7 l J !;1'J 1 4 ti , .:f -'f' '1/ -;.t 4 5 & 1'.Y '~ 
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I 0 0 72 I ~ l 5 ii , §1 tr Cf) .., ;;z ~f 1,, -{ • ; , r) :) > tf 1 5 tf lfx 1'.) 5'} ~ Zl t:: T -t: Y 7" 1) 5 ~ ~ 
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··J iJ' o) '% !Jl~ wu r~: ts v' T , FT :J:~11ffi gr; 1,1 1 2 o ti, rrn im l\ .t- 11, 1 o o) "ikr rHi &,: tf:< 1'.J f,J- iJ 0 c ~: 
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7J' ·c: t~ .:;, 0 F 7 1r:ll 1ffi gr; ti 1 :2 o ti , 11: !1 ~';_r i= , ~•l 11!3 1" 3,', ;J.; 1 o c0 ill 12 & .;;;~ c t: h"' -c ~ 0 40 

" F T till 5ffi f,[3 tf 1 ;?, 0 ti , :!.Jz' 1~ ~ T' ;t,, 0 iJ' , x. ti , T --t: Y 7" 1) 5 Cl) +r,; ~ i'[f;_J w.JIJ tt & ff 5ffi f}t <i:: 
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MOUNTING STRUCTURE FOR PANEL TYPE DISPLAY DEVICE 

lnventor(s): YAMAMOTO KOICHI ± (YAMAMOTO KOICHI) 

Applicant(s): SONY CORP± (SONY CORP) 

Classification: - international:G06F1/16; G09F7/18; G09F9/00; H04N5/64; 
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as: US6480243 (82) 

Abstract of JP2000010501 {A} 

PROBLEM TO BE SOLVED: To easily mount a panel type display device into a 
recessed part or opening of a wall surface of a condominium, etc. SOLUTION: A 
mounting frame 12 is previously rnounted and fixed to the portion of the rectangular 
opening 47 of the vvall surface 45. When the panel type display device 28 is disposed in 
the mounting frame 12, the power source juncture 33, coaxial cable juncture 34 and 
cable television juncture 35 of the panel type display device 28 are respectively 
eventually connected to the power source terminal 21, coaxial cable terminal 22 and 
cable television terminal 24 of the mounting frame 12. Even more, the panel type 
display device 28 is held down by a pressing cover 56 from tt1e power source side, by 
which the jumping of the panel type display device out of the mounting frame 12 is 
prevented. 
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;:O)J:: 3 t::-t 6 t, fff:'A:Y. :7 r- 1 1 O);r.l!lffi$iJ•GUX~ tl:l6lwWffil,~IJjj7J<1N 1 2 b 0)~$ 
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~ v'J J: -3 t:::fftrot ~ ht-: ~J~ Jijjiljjfm*jf;~rif 1 B t:: J: .htf , i#'W Jil.O) II&\. \ib h-~ Plr & t.FII& 
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·:;O)~ifL$*!!-?ffilr~=-.i -::z ~ll)(~T 6 ~ c t::J: 0, :Bfr50'§f~:Xb~~~?i:>6f8llJ!fflO)* 
jf;~~ t L c.tlF;@t::ffl\.'16 ~ t iJ"t·t!!- 6" 
( l;filjjijO)ffi¥'d'."~JlBJ! J 
( 0042) 

( l:ml ] *9EBJ!O)ffi-~.lifliIDJi£t:: f;R 6 ~J~ ffljiljjfm*lG~~ O)f;HJlEfilc• if> 6 o 

( Em2] *9EBJ!O)ffi-~.lifliIDJil1t::f;R 6 ~J~ffllmlffi*lG~~0)7.J\.fi!4iHIEmc·«:i 6 ◊ 
( l;fil3] *jEBJjO)ffi-~.liffiID:@(;:fj 6JID'~ffllmlffi*lG~~t:::B ~ ,'(, ~~F9$0<%:tfJffl.O) 

ifft.h ~ lG9:i:EffiEmc·ib 6 0 

( Em4] *.JEsJ10ffi-~1ifliIDJi£t::1;R 6 ~>'~ffllml1m*~~~t=:B Pc, ~l:3CT< □Jfflmo:i:.mrot~ 

jf;9-$\1J:7:t!!-3¥-ffiEmc·:n6" 

SEC et al. v. MRI 
SEC Exhibit 1022.5234 

IPR2023-00221



( 1 1 ) ~ey'!ffl2010-102227 (P2010-102227 A) 

( l'Rl5] *~BJ30)ffi-~:fjf!ifffi'i&l=1* 6J£5T~ffllilifiiff*jj;-MH~l=:t31, 1-C, ~l:m.DJ\'rHllO)ffiff!t!i:­
jj;-T A - Alffiffil'Rl'(\n 6 ◊ 

( l'Rl6] *~BJ30)ffi-~:fii!iIDJ'i&l=1* 6J£5T~ffljj!jjoo*jj;-~iif t=:t31, 1-C, ~l:m.DJ\'rlillO)ffiff!t!i:-
-jj;-T A - A!ffiffil'RI-C' d) 6 , 
( l'Rl7] *~BJ30)ffi-=~:tii!iIDJ'i&l=1* 6 J£j~ffljjjjjffi*-jj;-~@'.O)j1*Jll:mt··d) 6 o 

( !'RIB] *~BJ30)ffi-=~:tii!iIDJ'i&l= 1* 6 J£j~ ffljjjjjffi*jj;-~iif O')ii"miHJll:IBT ;½ 6 ◊ 

( l'Rl9] *~BJ30)ffi-=~:tii!iIDJ'i&l=1* 6 J£j~ffljj!jjffi*jj;-~iif l=:t31, 1-C, ~iiif-9$0){#MJJE.O) 
im:h. 2'.' jj;-TIEffil'Rlt\:b 6" 
( l'Rll0] :;$:~B.l30)ffi-=~1ii!iIDJ'i&l=1*6 J£5'~ffljj!jjffi*;,f,~iift=;tjl, 1-C, iJ&'A□JWlillO)mff!t 2'.' 

-jj;-'t"li~oo!'Rl··etb 6 0 

( t:f-ry-O)fjtBJ3] 
( 0043] 

1 J£5'~ffljj!jjffi~-jj;-~jii 
2 1'Z-:Z 

2 a ll&'A□ 
3 L!JJJ$7v-k 
3 a IIJ1'AfL 
4 l::.$7v-k 
4 a ~F'Ail 
5 ~-'i'"A?' 

6 ~?}ff 

6 a ?%"!117 -11/ 

7 WJ 1ifll~t!x 
8 ~jj;-J,:t,,i-

8 a JfUt~Jl. 
9 JE./im 
1 0 .itsJll.7 T 1/ 

1 1 ~f:'A:'.>"' :7 r' 
1 1 a tfrlil:JJ:, 
llb %J:, 
1 2 ffllJi'ljt:ryJ\-

12a y-JviJJ 
12b IWJf<t!x 
12c ID;$ 

12d ~$ 
1 2 e ll]km_D 

1 3 ~BA{!?Jlt!x 
14 1::.$;.QJ\-

1 4 a y-Jl--iJJ 
14 b Hf:m.D 
1 5 !t+:Fs'J 
S ~?}ff • ~t/xffiI[IU~$ 

SEC et al. v. MRI 
SEC Exhibit 1022.5235 

IPR2023-00221



(!'Rll] 

( l'Rl3] 

l4b 

12b 

12 

ii iiii 11 

12b 

·--3 

12 

1 2) 

12b 

12 

( l'Rl4] 

~ey'!ffl2010-102227 (P2010-102227 A) 

I 
l4b 

t--13 

I 
11 

4:J:Jm7v-L 
ll:J,t:30.-;lf'.71' 

3:JJ!iil!l7v-A 
8a ®:lt1l:;!, 

/8 
12":e1/-;l,j# 

12b:ltti;i<:t!i 

12 

_.,····12b 

A 

-1 

SEC et al. v. MRI 
SEC Exhibit 1022.5236 

IPR2023-00221



1la:l1i"i!l!n 4a 11 
I ) 

10 

( 
12d 

3 

( lsl7] 

14 
{ 

( 
12b 

i 
i 
l' 

1 3) 

( lsl6] 

lla:tfil!;Jt 

( lsl8] 

121> 

12 

~ey'!ffl2010-102227 (P2010-102227 A) 

11 
I 

( 

14 
f 

l 

12b 

11 

l'L--1 lb; js"J, 

''-'---·rM~. 

/ JI,; 

~:/,--/ vl4b 
.. _.JJ 

\ 12 

12c 

141> 

13 

4:J:/;!17v-.l. 

11 :Ms:!!f.Y71' 

3:i!l!ltl!\:7v-.b. 

/'":::a:J&1,1i1:;!'!. 

12a: V-iv//il-
12b:§/;'1(.*,!i: 

12 

SEC et al. v. MRI 
SEC Exhibit 1022.5237 

IPR2023-00221



( l'Rl9] 

14b 

12b 

12 

3a 

12e 

12b 

rn,i.,;,J!ll.77/11 ;tJl::l<ielf:71--

iiif 

t 

' 

14b 

12b 

12e 

12b 

·,s '1Cl!il. £~~-4}[~fll; 

( 1 4) 

( l'RllO] 

3a 

12d 

I 
\ 

12b 

~ey'!ffl2010-102227 (P2010-102227 A) 

/12 

SEC et al. v. MRI 
SEC Exhibit 1022.5238 

IPR2023-00221



( 1 5) ~ey'!ffl2010-102227(P2010-102227A) 

(72) J'EEIJI::ffi- *7]< Il[B~ 
**ffiHN:tt!Kt&:tt-T§ 2 4 :W= 3 {} ~:rt~t±~t~-=f-pq 

F :7-L(~~) 5C094 AA15 AA35 M38 BA29 BA43 DA08 HA0l 

5G435 AAll AA12 A413 AA18 8B05 8B12 EE02 EE09 EE13 GG43 

GG44 LL19 

SEC et al. v. MRI 
SEC Exhibit 1022.5239 

IPR2023-00221



Espacenet - Bibliographic data Page 1 of 2 

Applicant Manufacturing Resources !nternationa!J Inc. 

Espacenet 

SYSTEM AND METHOD FOR THERMALLY CONTROLUNG AN ELECTRONIC 
DISPLAY 

lnventor(s): 

Applicant(s): 

Classification: 

Application 
number: 

Priority 
number(s): 

Also 
published as: 

- international:G02F1/1333; G09F9/00 
- cooperative: G02F1/133382; G02F1/133385; H05K7/20972; 

G02F2001 /133628; G02F2201 /36 
JP20100534262 20081117 Global Dossier 

US20070941728 20071116 ; US20080033058P 20080303 ; 
US20080033064P 20080303; US20080039454P 20080326; 
US20080053713P 20080516; US20080057599P 20080530; 
US20080076126P 20080626; US20080191834 20080814; 
US2008023430720080919; US2008023436020080919; 
US2008023520020080922; US2008023736520080924; 
US20080115333P 20081117 ; WO2008US83792 20081117 

BRPI0820231 (A2) CA2705814 (A 1) CA2705814 (C) 
EP2225603(A2) EP2225603(A4) EP2225603(B1) 
ES2493592(T3) JP5351898(B2) KR101573505(B1) 
KR101764381 (81) KR101853885 (81) KR20100119746 (A) 
KR20150139625(A) KR20170091176(A) KR20180043849(A) 
RU2010124380(A) RU2493575(C2) WO2009065125(A2) 
WO2009065125(A3} less 

Abstract not available for JP2011503663 (A) 
Abstract of corresponding docurm.mt: W02009065125 (A2} 

Embodiments relate generally to various thermal control features for electronic 
displays. One feature comprises a closed loop isolated gas chamber, where a first 
chamber is in contact with the display surface and transfers heat between the isolated 
gas and tt1e display surface. A second chamber is in gaseous communication with the 
first chamber and is adapted to heat or cool the isolated gas and reintroduce the 
isolated gas into the first chamber. Another feature uses constricted convection to 
facilitate the cooling of the backlight assembly for the electronic display. Anott1er 
feature uses an air curtain to further heat or cool the exterior viewing surface of the 
display. Another feature uses a linear polarizer with an insulating gap to reduce the 
solar loading of the display stack and provide insulation from the arribient air 

https://worldwide.espacenet.com/publicationDetails/biblio ?DB= EPODOC&II=0&ND=3&adjacent=tme&locale=en _ EP&FT= D... 8/14/2018 

SEC et al. v. MRI 
SEC Exhibit 1022.5240 

IPR2023-00221



Espacenet - Bibliographic data 

temperature. Another feature uses a fluid 
system to contact fluid coolant with the 
display surface in order to cool tt1e 
display. Each of the features may be used 
alone, or in combination to provide the 
proper operating temperature for the 
display depending on its desired 
operating environment. 

Page 2 of2 

https://worldwide.espacenet.com/publicationDetails/biblio ?DB=EPODOC&II=0&ND=3&adjacent=tme&locale=en _ EP&FT= D... 8/14/2018 

SEC et al. v. MRI 
SEC Exhibit 1022.5241 

IPR2023-00221



JP 2011-503663 A 2011.1.27 

(19) B*lilM~f.f (JP) (12) ~ ii $f ff ~ fl (A) (ll)~~lli.li~~ili~ 

~a2011-503663 
(P2011-503663A) 

lllJ:123~ 1 J:I 278 (2011. 1. 27) 

(51) Int. Cl. Fl 
GO 9 F 9/(X) (2(X)6. 01) G09F 
GO 2 F 1/1333 (2(X)6. 01) G09F 

G09F 
G02F 

9/00 
9/00 
9/00 
1/1333 

(43) :Zd~El 

304B 
350Z 
366Z 

7-7:::1- F (~if) 

2H189 
5G435 

(21) llilft~-i} 
(86) (22) lli Ii B 
(85) ifi~::;Z: t!! 1±\ El 
(86) OO~llilftili~ 
(s1) oo~~oo•~ 
(87) OO~~MJB 

~li2010-534262 (P2010-534262) 
Sj!$;201:f.ll.J=J 17B (2008.11.17) 
Sj!$;221¥7J=J 9B (2010.7.9) 
PCT/US2008/083792 
W02009/065125 
Sj!$;211:f.5J=J22B (2009.5.22) 
11/941, 728 

(71) lliliA 510135614 
7~i7Y?+~9 ✓~·9Y-VX-~ 

✓~-~Va~~-~ ✓:::1-~v-7,yF 

7~9nft~OO 30005 9a-97 
. 7 Jv7 y v,y ~. :i.~;t ✓ • ~Jv • o­
F 1600 

(31) ffi%fl±~~~ 
(32)ffi%El 

(74) ttf.!A 100067356 
#J.!± Tffi 'H-Jl~ 

(33) ffi%fl::l::~OO 
(31) ffi%fl±~~~ 
(32) ffi% El 
(33) •%fl::l::~OO 
(31) ffi%fl±~~~ 
(32) ffi%El 

Sj!$;191¥11J=J 16B (2007.11.16) 
*00 (US) 
61/033,058 
Sj!$;201:f.3J=J 3 B (2008.3.3) 

*00 (US) 

(7~H~* ~~97h·7-~·¥✓· 
7~9ftft~OO 30005 9a-97 
• 7 Jv7 y v,y ~. :i.~;t ✓ • ~Jv • o­
F 1600 

61/033,064 
Sj!$;201¥3J=J3B (2008.3.3) 
*00 (US) 

F ~-h (~if) 2Hl89 AA52 AA70 AA72 AA84 AA87 
HA05 HA06 LAOS LA17 LAZO 

(33) ffi%fl::l::~OO 

(57) (~i18) 

~M!i%!l~ta:-~lC~-rr-< 7- 7°v--r' OJt.:.Y>OJ~,q tJ:~ 
llilJOO~tc009 00 .t',0 I ""JOJ1M'~ta:, ffi I OJ'fp_tf•'T·-1 
A7°v--r'~oo~~~L-~~n7-~r-<7-Jv--r'~oo~ 
OJ Fa'l1:~~{~J£9 0 Ml v-~~jj' 7-¥ ~ fmf ;t 0 o ffi 2 
O)~ti, ffl 1 O)~~mtt.:~JffiL P~ll1t:tf7-~im~£tdJ: 
~tfJ L ~fflt;#7-~ffi 1 OJ'fp_"-fl:f~A T G J: -5 -nx~ :tl 
Go ijljO)~fl{~j:, ~-r'T'-1 A/v--(O)f;:&)O)J'\-y-:77--( 

1--~:u:i*OJ~W~~m LJ?>9 <: 9 0 r.:01>':ltamr1:tnm~~m 
90,, J.lrJOJ:WJ:Ui. "?'-< A Jv..f OJ:$1.Br~~oo~~ Gtc 
tJa~£tdi~WT 0 t.::ODI.7:iJ--r:'.//,f:~JflT 00 .81JOJ 
:W1'%!ti"?'1 7- Jv--r' A -!,l »,170) BOO~~~J!frJ~L, 91-m 
ml'tMiJ) G OJ~~fi-j tdh, Im~~"\' •:; Jit~ OJw[~ffil 

W:f-~~9 00 jjlJOJ~fflti, r,, 7-Jv..f J,£-ft1.;f19 0 
t.:: OD tc mttt.:fttrigJ J ~ "?'-< A JI.,,,--(~ oo c: mJlll ~ -tt 0 t.:: OD 
ffrt{;$:YA T b.~fieffl9 00 ~ffl(JJ-'t-tl-t:tHi, 7'"'--r A J 
v..f O)~* Lv•j/Jf'f~.lj!~C{N1¥L Tr-< A Jv--(OJtc.OD 
O)J@-l;IJtJ:jjJf'frH.~~mm.r 0 tc.bti, ~1:, £ tda:. ~JI 

.;t;J.15";b,;i-T~ffl~ n T f> ~ 1., 'o 

120 

tUCI 

Fig.4 

SEC et al. v. MRI 
SEC Exhibit 1022.5242 

IPR2023-00221



(2) JP 2011-503663 A 2011.1.27 

( * Wf !i :j( OJ ili IHI ] 
(M:j(JJl 1] 

1{y75~rfflft~&rr~~A7~~aoo~~~~-~~~A7~~0smmvATL 
1: ts -:) 't' , 

oo~~~A7~~aw0oo~~~•~n-rs1J, A □ ~w □ ~nmaw~~~~0m1 

M~MlOJflA~OJM2A □ &rrM£WD~m~~~L. lru~~~A7~~aw0•~ 
~~•~:n-rslJ, ~•aoo&rrn•aw~~~0M20JflA*~­

oo~m20flA~~~<Z>~, flA~WJ~ffilOJtiA~~&rrAA£MZOJflA~~1:8~ 
~tt0 1 "'.J}l..tt::ttLtC1:::.0JiJA~77Y~, IO 

~~-20JfiA~~~~3~hk~~flA~~w~~~m~. 
~■ x0C~~~~~~0~~8VATL.o 

( !JL1< JJl 2 ] 

AAE~MflA~~~~G~mli, ~m~-ffi~~AAEM20JflA~OJAA£nSaffiL~ 
*01"'.JXli::th~LOJnffi77Y~ ■ x0M*JJll~EU0MmBVATLo 

(a*~ 3] 

~EMmul'IJVATL.li, ~~-AA~-~~~A7~~~~~~tt0l"'.JY..~::ttL~~O) 
-~-~~•x-r~IJ.AA~l"'.JXli::ttL~~O)-~-~liAA~M20JflA~~~ws~ 
tL 't' i.,, 0 M * JJl 1 ~;:: a2 ix OJ M ffl!J ul'IJ ::,, A T L. o 

(!I*~ 4] 20 

tiH2 m 2 0 tJ A ~ 0 AA t2 :1f- s a w ~c ti 1 -:_) x ti ::e: n .L::{ L OJ a oo m * s tt n~ ID m c': .n --c l, 
0a*~2~~-0J~ffiul'IJVATL.o 
( a 3JUJ'i 5 ] 
M~MmMVATL.li, ~~.AA~M20JtJA~~~~3c':nktJA~~M~0~m~ 

{,m x 't' i.,, 0 !IL1< JJl 1 ic a21< OJ~ ffllJ M::,, AT L. o 

(a:s1<JJi 6] 

AAEM20JflA~~~WS~tLkflA~~M~0AA~~m~. AA~M20JflA~~~l 
"'.JXli::th~LOJ~~-r~ ■ x0M:51<JJi5~£BOJVATLa 

~ ti:: m 2 0 :JJ A ~ OJ AA ac n m a oo tt M l'tc , , '1/ 7 5 ~ r Jr-JI ft ~ ic ~ ili: L --c ~ a c': n --c s v 30 

, M t2 1 { 'Y 7 5" ~ r *_§ 11. ~ ~ AA l'\2 ffi 2 OJ i:f A ~ OJ AA !c n $ * ffi ~ OJ FJI ~.: ti ~ FJI i'J~ ITT fix c': -h 
-rs~. 

M i2 ~ ffi!J M V A T L. ti , J! ~;:: , AA ~2 ~ flcr, tJ, 0 ~ m ~ 5 [ ~ W ~ J:: -3 • fix c': tL tc. l --::> X Ii ~ 
:n ~ L (JJ 51 ffl!Ht w. 7 r :.,, ~ • x -r i,., 0 11 * JJl 1 i.: ac • co M m11 mi ::,, A T L " 

(a*~ s] 

~EMffiM:/ATL.li, ~~- ~m~-ffi~~AA~ffiIOJiJA~OJM~n•*ffi~*Q 
J:. -5 • m ~ tL tc I 7 TI - T Y ~ 8 ~ {Im x 't' v' 0 a * JJl 1 fp G 4 J3 J:. rJ 7 OJ v ' -f tL ti• - JJl ~.: 
!2 B (JJ M ffl!J ul'IJ V A r b. o 

M t2 M lfilJ M ::,, A r b. ti , J! ~c , M !2 M 1 OJ fl A * OJ AA Jnc mt It c': tL t.:: mt tlliHffii 3/G r ~ {im ;t 40 

-r t,, G a :51< ~ 1 fp G 4 .$ J:. rJ 7 * t.:: ~i 8 OJ t,, -f tL tJ, - lJ{ ~c l'\2 ti OJ M ffllJ mi ::,, A T L o 

nw*JJl 1 o J 
~ !2 M lfilJ M V A r b. ti , ~ t.: , 
ME~~A7~~aoo0Jmffl'.~~~~0J::-5•mc'::nkmffl'.~~~•~-
~ t2 rla ffl'. :.Wi m ~ tit M u tc AA i2 ~ & u AA l'tc n tm 7 r ::,,, ~ ~ ffi L --c 1.,, 0 A .--( •y =r ~ , 

~fix, 
1ru !c. 9' ~ A 7 v .--( a ffi OJ tlfil lit. i./• L ~ v' fl K .i¥: L ic ~ ~ tz: AA !c. n $ 7 7 Y OJ A ~ •y =r if• A 

Q • * ~ 2 7J' G 9 0) l,' -r tt TJ' - :r~uz: ~c tit 0) ~ ffl!J • V A T L 0 

(il*J]i 1 1] 

M !2 M ffi!J ~ ::,, A r b. ,± , J! ~;:: , AA !2 ffi 2 OJ t.J A ~ ~ ~= ~ ~ $ ~ 1Jiu ;t -r i.,, 0 M :J< JJl 1 iJ, G 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5243 

IPR2023-00221



(3) JP 2011-503663 A 2011.1.27 

1 0 0) l' T tt iP - JJi ~c: ic iioc 0) ~ ffi!J 1JW V 7. r b o 

(~>J<JJ{ 1 2] 

AAEl~X~~tt~~O)n$7YY~.~-~~~ttkAAEffi20)fl7.~0)AA~~~~ 
00 tc ~ 1<( ~ ~t ffi!J Efl;_J ~;: 1li :ti ffi 3K JJi 2 fJ• G 4 $ J: rJ 7 fy, G I 1 0) I.• T tt fJ• - JJi tc. Ile i.tt 0) ~ IM ill 
V7.rb.o 
(ffi>J<JJ'l 1 3] 
~~1JW~ttkffl-rr,,7.7°v,-f~~~z. 
r,, 7.7"v-1' 7.~ 'Y 7 c:, 
l '\ 'Y 7 7 4 r ffl. .li. f.$: C: , 
iMt ffi!J :t·&rtit 7° v - I-- c: • 
l~X~~tt~L0)9~Mffl7YYC:. 
&M~ttfl77.~Gfflt.:tiffi10)7°v-I--c:, 
®: • wni r c: • 
&M~ttfl77.~Gfflt.:tiffi20)7°t.,,-J--c:. 

~·ft..Z$1J. 
AA le , , '1/ 7 7 ,{ I-- iji.l=[ :v: f:~n± • AA ~ r' -{ ;z, 7" v ,{ 7. ~ '1/ 7 0) 1& 1nc: re • ~ :h , f& 15 ~ 00 ~ 

ffl,---C$1), 
AAE~~Nffl7°v-I--~ .. WI~''o/774rti.tr~O)M~•15~oo~•~c---crea~tt 

---C ts 9 , AA ID:! st ffi!J .:t.f mt 7° v - I-- c: M g2. 1, •y 7 7 ,{ I-- *!I .tr {;$: 0) M g2 1& 1i ~ 00 c: 0) Fdl le t;t ~ffi Fdl 

IO 

n" m mt ~ n z $ 1J • 20 

tiH2 1 ~ X t± ~ n J_.:J_ L 0) 9 $11:t.f ffl 7 Y Y t± , WI g"c ■ M t;, G ~ 3K ~ 5 I ~ l±'r '9 J: 5 • $. ~ tt 
---C $I). 

AA~ffi107°v-J--~ .. ~~T-{A/v4A~o/70)wJ15~i"E ■ ~:h---C$~. AA~ffil 
0)7°l,..,-J--O)AAffi:!&:M~ttfl7;z.,::OO~r-{A7°v,{7.~o/7C:O)M~~MB ■ M~ITT~ 

~t1.---C$1), 

WIE@:•W~r~. M2ffi10)7°v-J--0)0015~i"E ■ ~nz~~-
AA 5C ffi 2 0) 7" v - I-- t;t , AA i\2. @: ~ iffil ft r 0) 00 1J ~c. i"E ■ ~ ti. ---C 1, • :ti c. c: ~ ~ W c: '9 .:fu ~ ffirJ 

1JW~ttk.Crr',, 7.7°v4o 
(ti'f>J<JJi 1 4] 

WI 5C:: C r r' ,, ;z. 7" v -1' ti • ~ tz: • 00 ilc &: M ~ tt tJ 7 ;z. fJ) G $. :ti WI l'lc ffi 2 0) --:f v - J-- f;: ~ 30 

~~-~~~JlSGd:'?·~~:hkIY~-rY& ■ ~-ft..0ffi>KJJil3~~-0)-r7-{ 
7.7"v-i'o 
(ffi>KJ& 1 5] 

M 52 J\ 'Y 7 7 --{ I-- ¥.El .tr f1: tl. 
AA15~oo&r1m15~oo~•;t.:ti7"0Yr@Mawc:. 
WIE7°0Yr@MafiO)llrfJEM1i~OO~~~M~Gnk.ftO)LEDC:, 
WIE7°0Yr@Mafi0)00Em1J~jjij~-$~t1.k~-tt~-r-{Y3/ttc:. 

~ • it 0 ffi >JUJt 1 3 $ J: rJ 1 4 0) v • T ti. il' - JJi tc:: tc ti< 0) ffl -r -r' ,, 7. 7" v -1' o 

(~:j(JJ{ l 6] 

AA t2 ffl -r -r' ..-( 7. 7° v ,{ ti • ~ t;:: • 

ME~B ■ M~ ■ ~---C~IJ. A □ c:1±'r □ c:~ff9Gffi10)fl7.~c:. 

AAEffilO)fl7.*0)002AD&rJOO~l±'r □ ~~~~~L. OO~Crr'..-(7.--:fv-i'O)~@ 
0)•1J~~•~nt~1J. ~$~OO&Un$~OO~ff9Gffi20)fl7.~c:. 

M~ffi20)fl7.*~~~9. fl7.~M~ffilO)fl7.*~&UM~ffi20)fl7.*~~8~ 
~~.:ful~X~~tt~~O)fi7.~7YYC:. 

AA~ffi20)fi7.*~~~S~:hk00~fi7.~~~'90~mc:. 
~ • ft. :ti ffi >f< !]{ 1 3 t;, G l 5 0) i, • T :h fJ) - !]{ i.: ~ ti< 0) C -r -r' -{ 7. 7" v -1' o 

(~:j(JJ{ 1 7] 

,,o/77-i'rffl..trf.$:&rJr'-{7.7v-i'~OO~ff9GC~r'-{7.7v~~•~•9G1i$ 
~ ~ -:J ---C. 

40 

50 

SEC et al. v. MRI 
SEC Exhibit 1022.5244 

IPR2023-00221



(4) JP 2011-503663 A 2011.1.27 

1W !2 -r -< A 7 v ,{ =& ffi c: ~ M!I!. L T v • 0 ffi 1 0) iJ' A ~ .!::: AA ilc ffi I IJJ jj' 7. ~ .!::: ~ ·f* W ii!! L T 
i, • 0 ffi 2 IJJ jj' 7.. ¥ .!::: ~ {mt 5t 0 ~ /Im -JJ 7.. -V 7.. -r L. ~ ~ it 0- A f- '.'I 7 t. , 

~Mfl7..~~~~~M2ffil(J)fl7..~r3~~07..-ro/7.!:::. 
1ru2-r-17..7"v,1'=&ffi~Goo2~ ■ fl7..~M~ea90-7..-ro/7"c:. 

JW~~Mfl7..~M2ffi20)fl7..~r3~-r3907..-ro/7.!:::, 
~ :aJ ti~ ~ * L i.-, ti/J if tz: , iif,J ~ m 2 0) iJ ;z.. * r3 1JJ oo ac ~ • fl A ~ r% t;f1 9 0 A f- '';/ :t c: ... 
JW~~Mfl7..~M2ffil(J)fl7..~r3~~97..-ro/7C:, 

~fsOni't;;o 
(ffi.s:JUJ 1 8] 

00~~ ■ fl7..~~t;;fl907..f-o/7~. 

JW~~Mfi7..~GM~ffi20)fi7..~IJJm~M~~m907..f-o/7C:. 
~~~~~~~M2ffi20)fi7..¥0)M~~0Af-o/7.!:::, 
JW~ffi21J)fi7..~IJJ~~G002~~~M~~-907..f-o/7.!:::. 

~ ts o • * :1& 1 1 ~z: a2 • 1JJ 11 1* o 

(ffi.5"Kl!l l 9] 

1W !2 :n it; ta: , J! ~z: , no ~ h" ~ * L v • ~ if , M ~ ffi 2 0) -JJ A ~ r3 IJJ M !c ~ M fl A ~ i.Jo ~ 9 
07..f-o/7~f1i0ffi*l!l17~~-0)7J~o 
(ffi.5"KJ& 2 0] 

1W i2 11 ~ ti , !ii! ~z: ... 

IO 

1ru i2 1 ,_ ",J ,:,, 7 ,-( t- fF_§ tL «,; 0) 1~ n iz. si ffi!J ;tt vn 7" 1,,- - r- :{? ~ it G A -=r •y 7" c: ... 20 

tiJ ~2 %i mi1 :M t:m 7" 1,,- - r c: tiJ ~ 1, ,,,, 7 7 ,-( 1-- ~JI ft it c: 0) M ~z: Mm~ .tL t.:: ~~ M iz: ~ ~ :{? ~ trJ 
~ tc: ~ ? -c AA ~2 1 \ •y 7 7 ,-( r ML ft tt: 1,t r% w 9 0 ;z.. -=r •:1 7" c: • 
i,tf1i0ffi.5"KJ&l7~GI9~~-0n~o 

( §£ 1:!JJ IJ) ~ m tJ: im 1:!JJ J 
( a: viii 5:t ff ] 
(0001] 

oo~~tJ:~~M•~-- -~~-- ■ rr-<7..7"v,1'1J)k~IJ)~ffi/~W-v7.f-L~ ■ 9G 

(~:.ftvHltr] 
( 0 0 0 2 ] 30 

ffl~r-<7..7v,1'~. -~~~-- ~r31J)M~ ■ D~.ttk=m~~ffl~.tLGo r-{7..7v 
,1' 0 )i!l] IHI 0) tlfil M ti J:t ~ ~ 3C '..<E L T v, 0 ( ~ ilfil ft ifi: ~ ® 0 ) .!::: t,, -5 ~ ~ iJ{ ® 0 t} • -r ,r A 7 
v ,1' OJ :1 Y ;f- - * Y 1-- ti -j::_ ii OJ M ~ :'i€ ~ L 1~ G a JJi -lfil ~z: Jfx'. ~ ~ h· .tL iJ: t, • iJ: G tf . i:. OJ M ta: 
, r' -< 7.. 7" v ,1' ~ ~El ~ 9 0 tJ, , * tc:. ti , r -< 7.. 7" v ,1' OJ ~ ~ ~ '.@. ~ 9 0 i:. .!::: tJ{ ® f:J :fl;j, G a 

ewttMemv;z..f-L.~J:.attimMem-v;z..f-L.~r-<A7°v,1'f1'31J)fflr:1Y;f--*::,.,r­
~G~~0~~~<1J)r-17..7"v,1'0)•m~DLTM~~~•<k~~*~G~m~.tt-c 
\.,• 0 0 

( §£ l:l}J OJ ffi{ ~ ] 

( J£ 1:!JJ h) fW ~ L J:. -5 c: 9 0 m! m ] 
(0003] 

c OJ J:. -5 fJ: ~ {~ m v x -r L. a . ~ ;t;.' iz. ~ 1> OJ m 1/1 « ft T v • G tJ~ • ➔ B IJ) ffl r r' -1 7.. 7" v 
,{ ti • J:. fJ -J::. ~ iJ: r% tn ( .:r- L t ... ~ ~ iz. J:. -=-> t ta: 1J□ ~ ) 1m 1J ~ .:z it &,; ~ .!::: 9 0 o ~ ~ OJ ~ 

~r-<A7°v,1'~, ➔ ~~n•~~t. ~mm•~~MJ:.~L~J:.a~~mLffl0~1JJ~ 
i5r. ~ 'E, ~ m ~ .tL L l.,) G O n ~ ii' G (5) ~ 1~ m tz. JJ□ 5t L T -{ A 7 V ,{ =& rm « Jfli G * ~ tJ• G IJ) fr{ 

.t,t ~ 1~ m it * tc .i: ~ fJ: ~ !El ic: fJ: IJ ffl 0 o l--' < --:> fy, IJ) ffl ~ ~ J:. tr ~ ?Jr ~ ta: , C IJ) J:. -5 iJ: -r -< 
7.. 7 v ,{ =& ffi ~ D 0 2 0 0 TJ 'Y I-- 1,X L IJ) ~ jJ ti - ~ iY-J ~ ® G o ~ G ~c: • $ ~ ~;t , J:. IJ -J::. ~ 
< , J:. IJ l:!ij 0 < • -t' L t , ~ ~z. ti ~ ffl ~ M IJJ r ,1 7.. 7 v ,{ i,t ~ ;fr L t v' 0 o ~ ~ -r' ,r A 7 
v ,1' OJ -it ,1' ;( il· !fl :/Jo 9 0 OJ ~z: --:> .tL T , J:. ~ ~ < (5) M ff, :k ~ h· G IQ}: IN ~ tL , J:. f:J ~ < IJ) M iJ' 
r-17..7"1,,-,1'r3~~~~.tL0C.!:::~fJ:00 :k~~GIJ))i!l]fflft.!:::. -t"/J)Lnmaoo~GIJ)& 

40 

.t,t t. mt ~ 9 0 tc ~ • T -< 7.. 7 v ,{ ti J:. IJ ~ < (fJ ft ~ ~ t.; 0 &:;, ~ h~ ;t; 9 • !II! ~ 8~ ~c: r· ,{ 7.. 7 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5245 

IPR2023-00221



(5) JP 2011-503663 A 2011.1.27 

v ,{ ~ J:: r.J- / * tc. ,j: -t 0) r, ':/ 7 7 '1' r *l=l ft «,; t.: J:: '? --C ~ 1:. t; h 0 J:: iJ ~ < 0) ~ ,t, Fi'u ~ Ii: :± 
I; Q 0 

(0004] 

t; .; tc , v, < -:::, i.J• 0) m ~ 7! ti , m 8l ti , * 1:liil J:: tJ tJ' :tJ: 0 {ff < ~ ~ 9 .t=i c. c: iJ' 2'f> .t=i o • r 
.::r' ,< 7- 7' v -f 0) v • < -:J 7J' 0) ::I Y ;J{ - -t- Y r ti: ~ i'J fl= 9 0 C l: '/J' 2!f> I) , * tc. tt • C 0) J:: '5 tJ: 
{ff m tr:: lljl§ t; n 0 L. l: tr:: J:: '::) L 71< 1A tr::: &t * t; tL 0 L. l: '/J"- 2lf> 0 0 tc. l: ;t t;f ' 7#l ~ .::p: ,{ A / V ,{ 
(LCD) ~O)&A~MO)ttftUfttlla~J::'::)--C~kGt;tt0mfttt~S0a 
( ~ ~ « M" ~ "9 0 tc. 6b 0) -¥ .@ ] 

(0005] 

w,1 ~ fr:1 tJ: ~ JTI!i m it~ t;t , 2fs: l=!.IHHI IPP ~L lffl ~ t; .n --c 1,--. .t=i 1 -=> t-LI:::. 0) ~ ifjlj 1ilJ ~ ~ « 'a' A., -v ,t, J:: IO 

1, \ 0 fl~ 0) ~ ffill 1lflI w ?i!o"J'> lffl ~ t; .:h , L_ tL G 0) w 1'tt 7J~ ~ ~ -v , * t:.:. tt , m fl Ef tH± L ;flj m t; 
.:h Q L. c:: il· ® 0 0 w 1'tt 0) al;_] fit tJ: ~Jl fl Et b tt ti ' FJ.l lffl ~L tJ: J --c t \ G r ,-( A / V ,{ 0) w ~ 0) ~ 

~ / no ~ 0) £, ~ ti ~;: ft< 1¥ 9 0 c l: tc :tJ: 0 • .:t- .:h G ti r .-r 7- 7' v -f 0) ffl !UL f-' ,, 7- --:I' v -f 0) 

~1~, ~J::a. r.-r7-7'v10)W~O)=m~fi<:f¥90cl:~tJ:.t=io~•m•u. m~t; 
.:h0Cc::tJ:<, LCD, ~769"'1'::t-F (LED), fl;tti3£769"'1'::t-F (OLED), 
•w~l±lf-',<7-:t'v-f (FED), ~ffi~~ cc RT), /77 . .'x, ~J::tf, ~~~7,{ 
A/ V 1 « 1t ts E 0) J:: '? tJ: m 0). r f-' 4 A/ V 1 « ~ J L ~ 1i't!i t; .:h L {., J:: 1,, O WU~~ :tJ: ~ 
JTI!i%-~LCDr.-r7-7'v-ff,f:~-::-,--C~fft!i~.:h0C.l:~:tJ:00 
(0006] 

1 -::> 0) ~ fr:] W U:t ,j: , ~ • iJ 7- ~ lq] V 7- r L.. "'c .i:i 0 o jJ 7- ~ 1-;[J V 7- r L.. ti , fjf * L < Ii , 20 

~~tt~:tv-t-« ■ x0ffi10)iJ7-*c:, ~lq]:t'v~L..« ■ x.t=iffi20)-JJ7,~l:«1to 

m~-7'7!.i:>00 m10)-JJ;z,~~, ■ rr.-r7-7'v-fO) ■~@O)M~~®9. ~-=>. Fi'rl-
0)~~1)«~-=>o ~~ME7'v-r-U, ■ rr,,7,'fv-fa@O)M~~~o/r~.:h--C{.,J:: 

<, ffiIO)fl,7,~0)Wfi~J,f:~~00 ~W~7YY, *kU, Fi'r]~O)-=p,@~~i_;f]7°v~L.. 
~~m~90i:.l:~~I), ~■ fl7-~tq]~~-7'0)~9~fiA«.660k66~ffl~tl--C~ 

J:: t,, 0 jJ A t/i. 1 0) j:f A~« m tJJ Q l: ~' jJ A tl. r r -( A/ V ,{ a ID l: ~ Mt L' f-' 1 A 
7'v-fa00~0~«~~900 iJ7-l:, ffilO)iJ7,*0)M.Lka@c:U~~-V~00)-C 
,Wm~ ■ tlk~B0)**7!~00 fl7-~~~:tJ:ffilO)fl7-~«GW?km. fl7,U. tJ 
7- fJ" ~ lq] ~ .:h 0 ft E ~ W 7' v T L.. ""- fPl tt G .:h --C b J:: 1, • o 

(0007] 

BIJ 0) ~ It'] * 1Jt'Ot , ~ ~ jJ 7- V 7- r b. « .:t 0) 1ii lq] ff!§ 1J ic {-\'.; ;t --C • * tc. ti , :JJ□ ;t --C • :JJ□ ~ ~ 

fi!l l: L, L f!J m L, L ~ J:: 1, \ 0 ~ M fl A tro ~ :> A T 1,,, ~ * r~ ' r ,{ A / V ,{ a 00 0) AA n ~c ® 0 
ffi10)fi7-~l:, ~M~v~L..*kU~lq]/~M7'v~L..« ■ x.t=iffl20)~l:«~~M~ 

- / y A T 1,,, l: l., \ '? L l: tc tJ: Q O fJO • ~ lUi ' ffi 2 0) ~ pq 0) tJ A « tJa ~ 9 0 r~ 60 / V T 1,,, 

173 tc ~ ~ t; tl --C b J:: t,' o jj' 7- fJ'; ffi I 0) ~ 173 ""- sm ffi!J a',J ~;: * G .:h 0 l: ~ , jj' A ti -t 0) ~ « r -i 

7-7'v-f*ID~~m"900 tJ7-U, ~O)m, mO)~M~-f~~O)k6b7'v~b"'-~?--C~ 
J:: V) O / V T 1,,, ,i , ~ tq] w m / V T b. , :IJO • w m / V T L.. • * tc. ti • :bo ~ / ~ 1-;[J m. ,tj. Ef b 
~/v~b.l:L--C ■ ~L--CbJ::<. 9«--C~~fl0)"7,-(A/V1~~tfr,{A/V10)~ 
fl 0) jfJ {'I= ijJll m l: tc 1N ff 9 ,Q 0 

(0008] 

It\ < J 7J' 0) ~ 1i't!i ID 1t1Hj: • ffl r 7' ,{ A / V ,{ « jfJ fl= ~ tt G fc_ 60 ~ m ~ h G • r ::I y ~ - * 
✓ r « ~ M tJ 7- * 0) 7' v T b. ~ h:: ~ ~ L --C ~ J:: l, o ffl -=f- ::.1 Y ~ - ;f, Y l-- tJ , ~E! ~ ~ tL 0 i:. 
c: tJ: < • ~ 1± ff c: • @] IE§ ~ :t& c: • :r o ~ ,y ,Jj- c: , :fff =m: ff c: , ::i Y r Y ~ c: , 1 \ ,y r 1J c , 
-E--,$!l:, fflimi:l:, ~llJI~~c:. ffa~~J::tfffc~fflr,--7--7,l:_, 7,,f,y=f-l:J,f:~A.,-VliJ:: 
l., • o 7' v T .L. t/• ~ W 7' v T L.. c: L --C flJ ffl ~ .:h --C 1;, 0 ±g Et , 7' v T L.. pq 0) Ni tc. t,, n' A ,i , ifJ 
f'I= ~ tr:: ~ ft ic ~ ~ 9 0 ffl r ::i Y ;.f> - * Y r 0) ~ lq] ~~ ~ G ~c: 19: }L -=> PJ fl!§ ,r~ n" ~ 0 c ~ G ~c: • 
7' v T .L. tJ" T, ,, ;z :r v 1 0) • IDR c: L --c f1J m t; n --c 1,, .t=i ~ ir . • r ::i Y ;.f> - * Y i-- -JJ, .; 1:11 0 
M~7'v~L..1730)fl7-«t;G~~M90PJfttt~~~- ~---~~;tGh0«~i_;t~ 
--¥ - 0) m « ~u ~ 9 0 a 

30 

40 

( O O O 9 ] 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5246 

IPR2023-00221



(6) JP 2011-503663 A 2011.1.27 

~-ffi:n:rli, Sr74A7V/4..L(!_JB§~~f,£-~6~~-9Gklf0v'(-:J~(!_J~-m 
ft~ -v -fie m ~ h L b J:: t,, O C (!_) ffi 7C T ~j: • ~ • jj' .A ¥ C: iJ=L ;;t;. ,g- b -t± L ~ m ~ h G C C: , * t:::. 
li. ffi:n:rC:Y4A'/v~c(!_JM~ffiR.:f~o/7f,£-~~L-~-TT-i'A7v/4(f_)Mn~ 
~ ~ ~ h --C t J:: v' o WT ~ .:f °" 'Y 7 ti • ffi :n: r c: Y 4 7. 7 v /4 c: (!_) M -V ~ §ii] ~ h 0 R (!_) :it « 
j!flj ii\;9 0 o 

(0010] 

t:::. c x. ~;I' • L C D (!_J J:: -3 fJ: v' < -:J iJ' (!_) S r r -, 7. 7 v /4 ti , r -, 7. 7" v /4 * oo ~;: Il!fi f~ « 
'.±. m 9 0 tc. lsb 1, ,y :1 7 /4 1- IJLv:. tt: « ~ ~ c 9 G o , , ,y 7 7 /4 1- fJI * tt: ti • c!fl! ~ur~ ~c: • :.·p 4 
7. 7 v /4 (!_) t.: lsb (!_) * ~ fJ: R ~ -V ,ii_"i G o J:: "":J --C • v' <. -:J ts, (!_) ~ .ti!!i % ft~ ~j: • 7' 4 7. 7 v 4 (!_) t.:.. 
lsb (!_) J \ •y 7 7 /4 J- 1 =- 'Y I- « m ti] 9 0 t.:.. lsb ~L gm jij!J t.f mt 1/ A T b. « ;f;lj m L L -t J:: V '\ 0 gm /fjlj :tt I 0 

mt 1/ 7. r b. ,i. .:f °" 'Y 7 i,r Il!fi 1E 9 G t:::. lsb /\ 'Y 7 -5 /4 l- mil II f~q;:: lli: :m L --r ~ It ~ ht:::. gm ffilj tt 
rm 7 V - I- f,£- {Im X. L 1b J:: v' 0 jj' 7. ti' J\ 'Y 7 7 /4 J- *!l :u: f* (!_) J:: IJ ~h $ 8/;J fJ: Rf ti] f.f:- ~ :ija L Sp 

9 < T G t::. lsb 5fli ffi!J a"J tc: .:f ~ •y 7 (!_) '+l i,r Jffl ~ h 0 a v' <. -:J fJ) (!_) ~ • ITT ■ -V tt , 7 v T b. (!_) ~ 
iJ1 ~ jij!J :t-t mt 7 v - l- ~ ,ffl m L --C 'b J:: v, o 

( 0 0 1 I ] 

v' < -:J JJ' 0) ~ :imH~ ft~ ,;1:, ( Ill f.p v' * tc tt ~ tc v') ~ ~ f,£- gm ffirJ l'8 ~;: 7'-, .7. 7 v /4 ffl :u: f* (!_) 
n B!H!~ oo _t ~:: $ G x. Y tJ - r ::.,, ~ 1t -t * t= iu m L --r t J:: 1., 0 

( 0 0 1 2 ] 

--~. v'(-:J~(!_J~ft%8li. y47.7v/4*®«0rt!J90klsbffi#:~f47.7v4 * cm ~c :m M ~ -t± G mt #: irJl :u: #: 1.r -fie ffl L, --C <t J:: v' a mt 1* kl , 7' 4 7. 7 v /4 * oo 1.r ~ 0 AA n ~ 20 
i1oJ $ Pl t:: $ I) ~ * h G ~ it a") t:: ~ llJ1 fJ: {i1 ti] tfl -v 'S J:: V 1 

O 

( 0 0 1 3 ] 

~ffi~fJ:~•mn(!_J~6fJ:09Mli. ~T(!_J~BfJ:~IJJ1~J::U~-(!_J#OOR~~~-(!_J 
$~~-m90.M1Zf®i,r~Occ:~J::IJ~6h0-V~~-30 
( IZI oo 0 ffif $ fJ: ~ SJI ) 

( 0 0 1 4 ) 

(IZ!l]~~a"JfJ:Srr47.7v/4~M•L~Mffl~fJ:~ft%8(!_Jaffl!ZI-V&')00 
(!Zl2].Mfl7.Rttll1/7.Tb.(f_)~ ✓ M-*::.,,J-J,r~9M~agfJ:~-m•(f_)~--m~-v 

&> 00 
(~3]ffit!J~(!_)M~a"JfJ:~ti!!i%8(!_J•oo~-V&')0c 
(~4J•■ ~n~~w~.%~. m1(f_)fl;t.~(!_)•1JJ1Mn*oo(f_)~•m•(f_)Mnam1Z1 

-V &') 0 o 

(IZ[5) 7vTb.~m~~h~ff•(f_)•~~ ✓ M-*::.,,J-f,£-~9~-~h~RttlJ~(!_)~­

%ft~(!_)f?knf4mlZI -i:,ii_"i 00 
( IZI 6 ) 7 v Tb. ~L *_§ ;;t;. ~ * tL t it J:: l_,\ * oo Jf3 t~ ~ ~ f,£- ~ 9 m ■ ~ h tc:: ~ W ~ (!_) ~ nffi ITT~~ 

(!_) t& n *~ m IZI -i: ,ii_"i 0 c 

( IZI 7 ) 7 v T b. ~:: *_§ ;;t;. ~ j: h --C it J:: v \ * oo ITT ;fx ~ ~ f,£- ~ 9 1~ W ~ (!_) f:711 ~ ag fJ: ~ ti!!i ITT ■ (!_) 
• iffi IZI "l: ,ii_"i 0 o 

(IZ[B)MS~V~-~~ffl;;t;.~*-hk• ■ ~hkri'rt!J~(!_)~-m•(!_J•naffl~-VS0 

30 

40 

(IZ!9)MS~V~-~~ffl;;t;.~*-hk~t!J~(!_)M~ag~~ti!!i%8(!_J•oo~-VS-=5a 
(IZ!lO]~ ■ fl7.~tll1/7.TbO)~::.,,~-* ✓ l-~ffi9Mffi~fJ:~--#:(!_J~mam~ 

'"V®00 
(IZ!l l]~M¥0)M~~~~•mn(!_J¥iffi!ZI-V&>00 
(1Z112]Ga(!_J•~~YM-*::.,,~~J::U~M••1.r~9~M~(!_J~•m ■ (!_Jmnam 

IZI -i: &') -=5 o 

(IZ!13]- ■ fl7.V7.-rb.*kliffiR.:f~o/7C:~~~-~:n:r~~mi"""-=5M~~~~ 

• m#: 0) ffi iffi IZI -V ® 0 o 

(IZ!14]- ■ fl7.V7.-rb.*kliffiM.:f~o/7~~~~-~:n:r1.r~ffiTGMffi~~~ 

• m #: 0) WT iffi 1Z1 T .if, 0 " 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5247 

IPR2023-00221



(7) JP 2011-503663 A 2011.1.27 

(~15A]B~nffl'fv-rM~OJ-~Mffl~~VATbOJMffi:~fJ:~-m ■ OJMffi~ 

c'000 
(~15B]B~Mffl7v-rM~OJ-~Mffl~~VATbOJMffi:~fJ:~•ID ■ OJMffi~ 

t:00o 
(~16]~~7v~b~-~Mffl7v-rc:LT~ffl¢:h0Mffi:~fJ:~-ID•OJ~ffi~ 

c' a& Q 0 

r~11AJ~~'fv~b~•~~ffl'fv-rc:Lt~ffl¢:h0~•m ■ OJffioo~1:a&0 

(~18]I7fJ-7Y~~~~fflT0T-1'A7v-1'0Jrrffi~-Ca&0a 
(~19]I7fJ-7Y~m~~fflTGT-1'A/v-1'0Jffiffi~-Ca&00 
(~20]&~~T--t'A7v-1'0J::IY~-*Yr~~T~~~-Ca&0a 
(-j£f:l}J~~·'90 t::360J%•] 
(0015] 

lffl ffi: ¢ tL tc ~ • m 1t~ 0) ,m §' ;t5 J: rf ii! lffi tt ' L C D ~ 'a <CT i:i" C. tL ti: ~ J.E ¢ tL fJ: V l ~ ffi!J tl1I -r' 
--t'A7v-1'~'a"OC.t:~R~¢:h0~~1:a&Go D•fJ:~~OJ~36, ~-ffi ■ ~LCDT 

IO 

-1 ;z., 7 v -1' OJ ::I Y ;}{ - * Y r ~i: 00 ~ L T m f:lf] ¢ tl T <t J: 1,' o - f71J t: L T , L ts• L , mt! J.E'. ¢ 20 

:hi5C.t.fJ:<, ~ffffiffi!l~tL LCD, -j£;Y(;ff-1'7.l"-F (LED), ~ffl~;Y(;fJ'-1'7.l"-J--:' ( 
OLE D), ffi:W:lr{/:tl7--( A/v-1' (FED). ~ffitJi{~ (CRT). 'f5A"'<', :t3J:u 
' t9: ~ ~ -r' --( A 7 V .,( 0) g::t ;ti, G ~ tR ¢ tl t:: 7' --( A 7 V .,( t. ;I=!; ~L M.! ffl ¢ tL T 'b J: 1, l O ¢ 6 ~;::: 
, W f{ffi % ft~ M: , * tt ·~ ft tJ, tL T v • fJ: v' T -1 A 7 v -1' ~ B" <CT -=t OJ {fil OJ fl ffi OJ 7' -1 ;z., 7 v -1' t: 
;I=!; tc M.! ffl ¢ tL 0 C t. iJ' ® i5 o !M: ic , ~ mfi % ■ tt , 7 iv fJ 5 - , 7 5 'Y r- rt ::t-. Jv O L E D -r' 
--t'A7v-1't.;!=!;~~mT00J~ff--Ca&0c:~~Gtl00 ¢G~. ~-m-~. ffl~. It 
-~*~OJ, ~MBMLCDT-1A7v-1'c:;!=!;~~ffl¢tl0t:~~6tl00 *~--~~ 
ix ~ tL k. ~ Ml! ffi • tt .~ 9l ffl ~ ~L ff • 1: a& 0 tJ, , c. tl G OJ ~ ffffi ffi ft~ ti: , :p -1 A 'f v -1' OJ ~ R 
J.Ett~~~~¢G¢tl0~~tt~a&0~~ffl-(tct.~~- IWffl~. ~--/~--fJ: 
.!:: ) tc <E> ~ L, ti 0 o 30 

~/117JA{i1~VATb 
(0016] 
~ 1 ti: ffi: "¢ tL T v • 0 J: '5 i;: , -r -1 7. 7 v -1' 1 0 ;tit l.¥. 9i-~ ~ ~;: I!! ~ tl G t. ~ , -r' -1 7. 7 v 

-1' 1 0 ~ OJ t'fil ff.t ta: , d6 0 fm OJ ~ ~ ~ mi fJ' fJ: t t tL ti , ~ L, ( ~ ft L, 1i 0 o L, tc if• -:J T , ;:_;-· -1 

7. 7 v -1' 1 0 tt iii t;iJ ti: ffl 1fl§ l, fJ: v ' , * tc tt , ~ L < l£ia ~ ¢ tL t.:: ~ 1ir1 1.r ~ l, ff 0 o @: ~ * ~ 
;Yt ,i , ~ ~ 1 o OJ ~ gp tliil m OJ _t n 1.r 5 I ~ ~ c. T OJ -c * ~c rpi ~ iJ, as 0 o 

( 0 0 1 7 ] 

~ 1 tc :ts v' T , ISi ffi: ¢ tl tc ffl r f-' -1' A 7 v -1' OJ * ffi: ffi ~ ia: , ffl r ;:_;-· -1 A 7 v -1' * ffi OJ ITTf 
1i tc a& IJ • tJ, -:) ' ffl r 7' 4 A / V .,( ~ ~ t. l1't] ~ 0) rt:. iJ~ I) 1.r b J ~& 0) I~ 1, \ jJ A ~ 1.r 'a <CT O ~ 

ffi: ¢ tl t.:: c:;-· ,{ A 7 V .,( ti ff: 'Jiff, 0) I 7 fJ - T y ~ • 1 1 4 ~ ¢ G re ~ fliu l, T t,' Q O .:r: 7 fJ - 40 

fYH■ l 14li.-Cff~¢tloo -~~J::-:Jtli, ~-1A7v-1'~. ~-1A'fv-1'aoo 
c' OJ * IWi ;Y{; OJ fi. M ~ '1 ti£ T 0 t:: 36 fi. M V - ,1,, F 1 1 9 1.r fl L T 'E> J: 1, • a "¢ G ~c • ~ 71- f.l;;! m 
~L :.ts \,,' T • t!r ft 7 0 ti • ff * L < tl • X 1W; 3/6 ~ fi. f.f 9 0 'ES ~ L T 1, l 0 0 

( 0 0 1 8 ] 

ISi 2 tc :1R ~ tl T v • 0 J:: -:5 ic • ~ r T -1 A 7 v -1' 1 0 OJ fJIJ :1R ~ fJ: ~ 8 ffi fl~ ~;t • 7' -1 7. --;/ v 
.,( ~ ft 7 0 P1 tL !Ix '.@ ~ tt T I:' 0 ~ .. iJ 7. (% !fJ * 2 0 ~ ft <CT o ~ 13}1 iJ: ffi 1 OJ tJ A * iJt 7. ~ -

~ 1 0 0 C: ~ f:l}J WJ n 7 V - r 9 0 C: ,c J:: "":J T liffi JE ¢ tl 0 0 ffi 2 OJ ~ ~ WJ 1i 7 V - J--. 1 3 0 
li. 001i7'v-r9oOJ••~oo¢OJ1.rM0. -r-1A:f'v-1'P1~~•T0tc~~M1i:tv 
- l-- 9 O re ffl I\! ~ tL T 'E> J: v • o m !11 ~ 2 O tt . T -1 A 7 v -1' ;z., 5! "/ -7 8 O c: 00 ~ N H 6 tL 
tc.1>;. "/ ':I 5-1' r ffl:U:{;,t.: 1 4 0 C: ~I& IJ lffi<CTo 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5248 

IPR2023-00221



(8) JP 2011-503663 A 2011.1.27 

( 0 0 1 9 ] 

7--fA/V~lOO~, ffi20)tJA~p;)~~3~nkflAli:~WT0¥mli:3fu~'6J: 
v • o C 0) ¥ ~ tt , T -1' A 7" v ~ m'. tf;: 7 0 0) ± 15' li: 1ft & 1t ~t G tl -C '6 J: v' 1 15' .L~ J:: OJ 7 7 Y 

6 o Ii: 13 fu ~ t. J: v, " 7 r Y s o ti , fil 5<C Ii: I& iJ Jb 'J-J. , J: iJ ~ t.: 1.,, I& 1J 36 * n t.: fi1 5<C Ii: iJ!i 
ffi!J ~ tc: 1! 1i (# W 7" v T b. 4 5 0) '.'.!> iJ: < c: <& 1 -:J 0) 9i- $ '1k oo 1E: tf;: ~c: * Q o ® ~ ~;: /;t; 1: -C , ~ 

-~-(~~~g) ~7"vJ-b.450)9}$*00c:fflMT0~m~filW~Qk~~G~~ffl 
~ n --c if:, J: v, o 1-tt w ~ ic: , 7 r :.:.,, 6 o tt n m Ii: If>! iJ Jb u ti ~t ~ t. J: 1.,, o 

(0020] 

~ 3 ~¥!lijT0 c:, ~jljfJA~:tfJ~ 2 0 0~~Jf0!ilHt, ffi I OJjJA~ 3 0 :.taJ: tfffi 2 OJ 

fl A ~ 4 o ~ -a u M ,1,, - 7" ~ -Om x --c t. J: 1.,, C ffi 1 0) jj' A ~ tt ~ flJi 7" v - 1-- g o ~ -a u o a Io 

20flA~~mW7"vJ-b.45/i:3~a m~r~~flAJ ~, ~ftflA~W~20p;JOJfl 
A ff, T -1' A / 1,., ~ 0) f;f tf;: p;j 0) n m i:P G * Jlt l'!'g ti: ~ • ~ n L l,' G L. C: Ii: m T O • 1 0) jj' A 'IE. 
3 0 tt ~ r f-' -1' A 7" v ~ ~ rm 8 5 0) "tiI 1i ~;: 1ft & f>t ~t G .:h -C t, • 0 OJ ~ , jj' A ~i ~ ~ il!li {~ Ii: ~ 

~ ~ Ii: ~ x 0 :.ta :t- n 0) c.5 0 ■ * tc. ti :t- 0) ft!! 0) m t:i:Hm t.r ~ fi{ ag tc 3 u --z ~ c' iJ: 1,,, o ff: ff. OJ ?Ji 
~ff (~~~g) ~- m~~~J:tf ■ O)ffilO)flA~3O~0)@J....t.rm~~{;J0)7,f:~~G 

tc ~'f!Jffl ~ tl--C <& J: v'o 
(0021] 

~ ilt jj' A ti , (i c: fu ~ ~ 0) J: -5 iJ: ~ fl)i iJ A ? '6 J: < , tc. c: x. i! , g. jffi 0) ~ m , 'g * , ""-
1) '7 b. , * tc. ti , :t- 0) {t!! 0) ~ fl)i tJ A ~ it.> J: It, o tJ A ti: , ijf * L, < ti: , liffi i!l ti: 13 W Ii: ~ x. /J: 
v, J: -5 ic AA § l:' i.5 0 " ~ G ~c , ~ 11 -JJ A m tq1 ~ 2 o ti , ~' g' L, 'b 9'1- 5<C fp G W M ~ .:h --c 1.,, iJ: 20 

< --c ct J: i,, " ~ l7'J 0) tJ A ti , ■ :.ta J: rJ m ~ ~ tl• • 1 0) tJ A 'IE. t.::-. ~ Ji! a"1 i.:: f~ ;.... 1-, tJ: 1.,, ffl m: t.::-. 

~ M ~ tL --Cit• 0 C c: c' JE iJ 0 o 

(0022] 

~3~~~.:hkM~-7"-~c'~,ffiIO)flA~3O~ffi20)fJA~4Oc:m~BaL, 
--C v' 0 o i'# tq1 ~ 7 7 Y 5 0 h" {# W 7" v Tb. 4 5 pq t;: ~ ~t G tl, ~ mt ff A f'ij W ~ 2 0 0) ml iJ 
~L tJ A Ii: ~ "tfJ G t.::. "tfJ .flj m ~ tl L b J: l,' 0 ffi 1 0) -J:i A ~ 3 0 tt ' ~ r f-' -1' A / ]_,., ~ ~ 00 8 5 
OJOO~mfi~-hk'.'.!>JJ:<c:'bltt0001ifl5A9O1.f:3<t.l'o 
(0023] 

~ 4 ~ ¥ !l~ '9 0 c: , AA 1i 7" v - J-- 9 0 t! A "" - 1/ Y -~l $ tt 1 0 0 tc J: J --C ffl r f-' '1 A 7" 
v ~ ~ 1:m s s ty, G M 1i ic: t •:1 t- ~ n --c 'b J:. t-, 0 A "" - 1/ :.:.,, tl rm tt 1 a o ~i , ~ r f-' -1' A 7" 30 

v ~ * Em 8 5 0) 00 Ii: 1-ffi 0 •1 0) ~ v • jffi Im 0) ~ fi ~ Ii: liffi IE T 0 o A "" - ::,, Y 7 $ tt 1 0 0 Ii ~ 

& 0) ft!! 0) :J Y :;j; - .t. Y 1-- c: 3'J! JL L, --C lt, 0 c c: i./• i.5 fJ , * tc. ~i , t\: M a"1 fc , ~ -ii: OJ {t!! OJ :J Y 

:;j;-.i'-,YJ--c:-~~(~c:x.~,00h7"v-}-90c:-~~) c'i.50CC:~~00Mr~ 
-1' A 7' v ~ * rm 8 5 c: , A "" - 1/ Y '.:7' $ tt I O O c: , :@ fl.13 "tiJ 1i 7" v - I-- 9 0 c: ti , ffi 1 0) 

jj' A ~ 3 O Ii: OOI IE T 0 o jj' A ~ 3 O ~i A D lffl D $ I 1 O :.ta J:. tf /:H D lffl D $ 1 2 O ~ fr L, --C 
7'v-t-L 4 s c:mtt:~jffi1-,--ci.,00 
(0024] 

~ 3 tc ~ ~ n --C l, • 0 J: '? i;: , ffi I 0) jJ A * 3 0 0) 1~ 1i * 00 ti , ijf * l, ( ti , f-' '1 A 7 v 
~A~o/~8OuJffir7-1'A7°v~~ofi85~8x.0offiluJflA~3O~0)~ ■ tJA~ 

T -1' A / V ~ Ii: ,f.il fl} Q C: ~ ' ~ - jJ A ti ffl f- 7 -1' A / V ~ '1k 00 8 5 C: • M!k '9 Q O m w m jj' 40 

A~ffir7-1'A/V~~1:m85l:Rffl~~-M~~GCC:~, •r7-1'A/V~'ikrm85 
7J' G • n L V' 0 ~ ffi ~ ·f~ 3¥ Ii: %a lib Q O w~ ~ i'l'g tJ: ~ n1!i fB fl~ c' ti ' ffl r :.y: -1' A / V ~ * rm 8 5 
,i ' ffi I 0) jj' A ~ 3 0 0) 1& 1i ~ rm Ii: 11m ;t Q O L, tc. iJ{ J L ' m ~ i ~ r f-' -1' A 7 V ~ =& rm J 

~ <*~••*~oo~~nk~n1!iJBnli:•n1-,-r)~~~JJ:fflrT'1A/v~OJ001i'lkrm 
Ii: ffi To 
(0025] 

~~a"1iJ:~~JT0•~~- ffir7-1'A7°v~:&rmss, 001i7"v-J--9o, aJ:tf, ff• 
OJ ffi 2 uJ AA 1i 7" v - J-- I 3 0 ~i , jj' 5 A ~ ~ iJ, G iJ: J -C 'b J: t-, o L, ii' L, , f-' -1 A 7 v ~ '1k 
rm 8 5 , :@ aA 00 73 7" v - }- 9 0 , :.ta J: r.J , ff • 0) ffi 2 0) :@ l'lJJ 00 :1J 7" v - 1-- 1 3 0 Ii , t,' '9 
tL ct fl 7 A {: 7J: < L b ~ :b iJ: V; 0 L tc. 'h~ J --c ' ffl filt r jj' 7 A J ti * l'jJJ $1 a * {: ti ' / V - 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5249 

IPR2023-00221



(9) JP 2011-503663 A 2011.1.27 

r 2:: v' -5 ffl 1m 2:: Y: ~ "i:lJ 'Ii~ tc:. ff ffl L T b J:: v' fJ~ , ~ L T ti' 5 ;z. tt fl tJ~ ® ~ l: ~ n :ti OJ c' la: ¾. 

l, • 0 ~ G ti: • • TT -1 A / V ,{ * 00 8 5 ta: • lru 1f jj' A :J ✓ ,, - r 7-, ✓ J-- 3 0 0) 1i 1f * 00 m 
~ m ~ L tJ;- < L 't) J:: V) O ft tro B'J ¾. / I.,, - f' tJqf m ~ n L 't) J:: l,) O L 'h• L , • T -r' 4 ,A / V 

--r ~ oo s s ~ tJ 7- :1 ::,, 1 s: - t- /- ::,, t- 3 o OJ ti 1r * oo m c: 1-, --c :f!J m 9 0 c c: ic. J:: 1J , -r' -1 ;z. 
7'v-1~~~0"i=lTm*~~-~4~0*ID~PtJ;-<tr::~~0a ~G~, ~-~. ga~~ 
~'l , J:: 1J ~ 1lifi ti: il!M ~ c' ~ 0 J:: '? tc. ti:: 0 o 

(0026] 

~~~hk~•mnuffl-rT-1A/Y-1'*008S~~ffl9-'@~. ~0 ■ 0J~~~J::lj/ 

*kU:1-r-1Y~(kl:~~- &M~~:1-r-1Y~) ~- mw1J;z.~®@90k~. 
* tc tt , ~ a OJ * ~ f~ ff~ ~ c!fC~- T 0 tc ~ , ffi: -r -r -1 ;z. 7' v ,{ * ID 8 5 • * tc ta: , 1/ ;z. r L. IO 
OJ ftf! 0) =i ::,, ;f- - 51'-- ::,, 1-- re 1Jo ~ G h t b J:: v' a ~ jf. ~ :tL tc ~ M!i ITT ~~ 1: ~a: , ffl r -r' -1 7- 7' v ---( 
~ 00 8 5 ti IBi lffi T -1 ;z. 7' v ,{ ( L C D ) 7- -$t 'Y 7 OJ ITTi 1f -Ji 7 7. 7' v - J-- 1: b J:: t, • o l, i:J, l, 
, ,;1 2:: Iv c v' tr• tr:: 0 -r -1 7- 7' v --( ~ 00 1: b * m W V 7. .::;-- L. OJ ~ M!i ITT D ic. :iii L, t 1,' 0 o ~ .. {!':! 
1: kt tJ;- v' if· • ffi 1 OJ jJ 7- ~ 3 0 ~ OJ m W -JJ 7. iJ'> ffl -r T -1 7. 7' v --{ ~ 00 8 5 ~L @: ~ ,r-n.: t~ I!£ 
1: ~ 0 J:: -3 tc:. 9 0 i:. l: i.i• -W :l" L v' o c. 0) J:: -3 ic. L Y • -r -1 7- 7' v ,{ :J ::,, ;j; - .z, Y 1-- tJ• G ti 
~ :Jj' 7- ,,....__ OJ _t,t i'fil ~ ~ ~ ii· i& * fr; ~ :tL 0 C l::: ic:. ¾. 0 o 

(0027] 

~4~-ffl90C:, ffilOJ-Ji7-~3O0JITTi1f7'v-r9O~~~1:~IJ. ffl-rT-1A/ 
v ,{ ~ @ 8 5 0) w.i 1f tc:. f.v. ii ft t:r G :tL Y 1, • 0 o IE! ~ ~ :tL tc:: ~ 1:11 ti ffi 1 (fJ tJ 7. * 3 O ~ Jffi :ti IWi 
/II tJ 7- 0) ~ jfJ ~ ~ L Y v' 0 0 IE! ~ ~ :tL Y t,' 0 J:: -5 ~c. , IW§ Iii. :Jj' 7. ta: ffi I 0) :Jj' 7. ~ 3 0 ~ 7]< 3:fL 20 

1f~~MW0o~WV7-Tb2Olin'7.~7J<3:JL1f~*kU~@:jf~(!Je~G~8jfJ~~:ti 
J:: -5 tc. ~ ITT ~ :h Y b J:: v' t./• • tJ 7- ~ 7J< 3:fL 1f ~ ,,....__ ~ 1h 0 1f i:J~ -W * L v' o C. (fJ J:: -5 ~.:. L T , ffi 
l(!Jjj':;<~3O~ ■ :l"kli~m~~mALk-~. &*kU~~~~- T-{A/v-1(/J ■ 

~ ffi i% j'j-. ic. .1S 0 ~ 3 O OJ ~ * c' ~ T T 0 fij{ ~ ;6'> .1S 0 a V 7- .::;-- L. ta: • ~ 1K ~ ft b• G ti .r-.... , * 
tc t:! • f\: ff B'J t1: , ti iJ, G ft .r-.... 8 iJJ ~ ~ -C b J:: 1.,' a jj' 7. ta: ffi I 0) ti' 7. * 3 O ~ ffl W -:::, tc f& .. 
l:li i=r ml i=r 8B 1 2 o tr• G Jl .,-..__ 1±1 0 o l:li i=r ml i=r $ 1 2 o ta: ti 1f ~ W 7' v -J- L. 4 5 .,-..__ Cl) A i=r ~ B­
$ ~ ilID JE'. T 0 a 

(0028] 

IE! 5 ti ( mt B)j OJ t= 1h ~ BJ.I 1: iv 0 J:: -3 ~L. IE! fijj[ ~ :tL tc ) r& 1f m !11 7' v -J- L. OJ ~ If; ~ jf. l, -C t,, 

0 o 7' v -J- L. ~ 0) 1 Er 1-)t _t OJ 7 7 ::,, 5 0 iJ"' liAA ■ :Jj' 7- ~ W * t=f::r 1: Ii~ • :Jj' 7. ~ 8 iJJ ~ ~ 0 tc ~ 30 

~~~tr::~«m~T0offil0Jfl7.~3OU-r-17.7'L,,-10JaOOB5~GM~-~0J::3 
~c. • tt ¢ :h t lt' tc iJ~ , .ffl 2 OJ tJ 7- £'. 4 0 ia: tJ 7- -JJ, G ~ ~ Rb lli L, , ~ W * 2 0 b) G 73' 7. « IN 
D ~ < J:: -5 tc::. • ITT ¢ tt T t,' 0 o .ffi 2 OJ ~ 4 O ta: , ?fr ~ OJ ~ -=f- -r' -f 7. 7' v ,{ ffl i£ OJ ;e IHI f:I T 

~$,11'~,f:$:~J.&@9 0 tc:: ~gl_z tr::!Jii!~~ J:: t,~m:fx~?-1&~,t:f LY'& J:: l.r•o 

(0029] 

~~~~tt. g4~•-=rm~2oo~M20JH7.*4o~~(/Je(/J•m~Tb••~ 
tt 1~ 0 o ffl -r $ ~ 2 O O ti • ~N JE'. ~ :h 0 C l::: tr:: < , ~ 1± $ l::: , @I ]i'g ¥ t'i l::: , 7° P ~ ,y -t.t l::: 
.. tl!: m ~ l:: , :J Y T Y -it l::: • 1, 'Y T 1) l:: , -E - -$t l::: , ffl i!li l:: , !t~ BJ.I ~ mi l::: , fr: ~ ~ J:: lj De 
~ ffl 1 \ - 51'-- 7- 2:: , 7- ,{ •y cf- l: ~ a" Iv T b J:: 1,' a C. :h G OJ $ ~ ti ~ Cl) ~ tc:. @: ~ m: ~ ~ :h t®' :ti 
iJ, , * tc ti , P 'Y J-; b L, < ti ;j; 7- I-- 2 O 9 ic 3l teyc ~ :h 1~ 0 o J:: -:::, -C , ~ W 7' v -r L. tt , M 40 

1 Cl) -Ji 7. ~ 3 O fp G ~ ~ Rb 1±1 T 0 tE. ~t 1: tr:: < , c :h G 0) a 4 tr:: • -r $ ~ 2 O O ~ ~ W 9 0 
~5~ftm-~:h~00 (M~B'J~. -~~:h0J::-3~. IW§ ■ tJ,::z,v7.rL.~~-17.7°I.,,---( 

~~~90fclh@ffl~:h0.ft.ffl-r:JY~-;z-.YJ--~IW§ ■ n'7-~~~900J~~fr~~ 

0 o ) 

(0030] 

4~u~s~~a1~•~i"""0c: .. a4tr::aoom:fxffl5tt1so~7'r.,,-J-L.4s~G(!Ja 
~ ~ l~ ~ 9 0 tc:: ~ ~ 1JO ~ :h T it J:: t, • o C :h G OJ ~ 00 ITT ;fx $ :ft I 5 0 ~a: , ffi 2 OJ jj' 7. * 4 0 
~ (fJ :Jj' 7. iJ, G ~ ~ n!{ l:li ¢ -tt 0 tc 1h J:: IJ * ~ ¾. a fffi f.i: ~ t!l fJ¾ '9 :ti o c h G OJ a ID m -ix $ :ft 1 
5 O ta: .. 7' v -r L. 4 5 OJ ~ 00 OJ ~ ~ OJ • m tc ffi: ii'.1t tt G :tL t it J:: 1,' o 

(0031] 50 

SEC et al. v. MRI 
SEC Exhibit 1022.5250 

IPR2023-00221


	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR



