
c
::, 

c
::, 

....---

W
O

 2
0

1
0

/0
8

0
6

2
4

 
6

/1
0

 
P

C
T

/U
S

2
0

0
9

/0
6

8
7

7
0

 

e
n

 
■
 

c
:, 

L
L

 

SEC et al. v. MRI SEC 
Exhibit 1022.4001 

IPR2023-00221



200 

FIG-10A 

SEC et al. v. MRI 
SEC Exhibit 1022.4002 

IPR2023-00221



211 
203 

212 
210 

FIG-108 

202 

290 

~ 
0 
N 

= i,.i 

= 0 

co 
' ~ 
0 

~ 

= 0'I 
N .. 

~ 
~ 

~ 
rJJ. 
N 

= = la 
" = 0'I 
~ 
'1 
'1 

= 

SEC et al. v. MRI 
SEC Exhibit 1022.4003 

IPR2023-00221



600 
~ 
0 

-60 N 

= i,.i 

= ' = ~ 

= 0'I 

290 
N .. 

221) --20 

201-

80 

FIG· 11 

SEC et al. v. MRI 
SEC Exhibit 1022.4004 

IPR2023-00221



300 310 

910 500 
18 

221 310 
FIG· 12 

300 

\ 900 

300 

..l. 

0 
' ..l. 
0 

SEC et al. v. MRI 
SEC Exhibit 1022.4005 

IPR2023-00221



Es pace net 

EXPANDED HEAT SINK FOR ELECTRONIC DISPLAYS AND METHOD OF 
PRODUCING THE SAME 

lnventor(s): DUNN WILLIAM R [US]; SWATT BILL [US]; HUBBARD TIM [US] 
~ (DUNN, WILLIAM, R, ; SWATT, BILL, ; HUBBARD, TIM) 

Applicant(s): MRI INC [US] 2: (MANUFACTURING RESOURCES 
INTERNATIONAL, INC) 

Classification: - international: F21\129/00; G02F111333; H05K7/20 
- cooperative: H05K7/20972; F28O1i0366; F28F3i025 

Application EP20110816954 20110810 Global Dossier 
number: 

Priority number US20100372942P 20100812; US201113206596 20110810; 
(s): WO2011 US47174 20110810 

Also published CA2808159 (A 1) JP2013535844 (A) KR20130139241 (A) 
as: US2012038849 (A 1) WO2012021573 (A2) more 

Abstract not available for EP2603831 (.A.2} 
Abstract of corresponding document: US2012038849 (A 1} 

~;-r;i.\~ ... \ . 
. \ 

An expanded heat sink for transferring ', .··":"(a 

heat from an electronic display ~~';';::~~~'.;'nl'.F:E:1~~''.,~~~::~~j¼8~~~2:e ... / ., .. 
componenttoapathofcoolingairis . . ..• ·l _1}0'' 1,,./ ~ A'f ~ l l.>-·;c---··•--•;m, 

disclosed. A continuous sheet may define ·nt,--",· • J···-:# !{\J [:! l ~ ! Ll 
• • C _: /1~ .l( s • ,;,. ~¾< .. li /~~ .. ~~: a series of channels where the cooling air ·.n~i---··· ,. ,,~,-,,~❖, w, •, ,-.;;•.:,>w:,,tt~<;•*'.'''·X''l:'':\~,->~-~,-w, 

is blown through the channels and along / \ \ 
~~ t:: t}-·'/ '•·-.;=:-.·. 7 ~~ :~ \ .. 11:~• the continuous sheet. \/\!hen viewed along 

the path of the cooling air and oriented horizontally, the continuous sheet may define a 
series of four-sided polygons having top, bottom, left side, and right side portions where 
either the top or bottom portions are absent from each polygon. The absent top 
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from an electronic display component to a path of cooling 
air is disclosed. A continuous sheet may defme a series of 
channels where the cooling air is blown through the chan­
nels and along the continuous sheet. Vv'hen viewed along 
the path of the cooling air and oriented horizontally, the 
continuous sheet may defme a series of four-sided poly­
gons having top, bottom, left side, and right side portions 
where either the top or bottom portions are absent from 
each polygon. The absent top portions may be supplied by 
a front plate or the rear portion of an electronic display. 
The absent bottom portions maybe supplied by a rear plate. 
One or more components of the electronic display may be 
placed in thermal communication with the sheet and/or 
front/rear plates to transfer heat from the components to 
the cooling air. 
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Expanded Heat Sink for Electronic Displays and Method of Producing 

the Same 

Inventors: William Dunn, Bill Swatt, and Tim Hubbard 

Cross-Reference to Related Applications 

[0001] This application claims priority to U.S. Application No. 61/372,942, filed on 

August 12, 2010, herein incorporated by reference in its entirety. This application claims 

priority to U.S. Application No. 13/206,596 filed on August 10, 2011, herein 

incorporated by reference in its entirety. 

Technical Field 

[0002] Exemplary embodiments generally relate to cooling systems and in particular 

to cooling systems for electronic displays. 

Background of the Art 

[0003] Conductive and convective heat transfer systems for electronic displays 

generally attempt to remove heat from the electronic components in a display through 

the sidewalls of the display. Components such as power modules, which are known for 

producing a large amount of heat may have a 'heat sink' attached to the component 

which provides an expanded surface area so that heat may be transferred away from 

the component. These heat sinks have previously been limited to only the size of the 

power module itself. 

[0004] Modern displays have become extremely bright, with some LCD backlights 

producing 1,000-2,000 nits or more. Sometimes, these illumination levels are 

necessary because the display is being used outdoors, or in other relatively bright areas 

where the display illumination must compete with other ambient light. In order to 

produce this level of brightness, illumination devices (ex. fluorescent lamps, LED, 

organic LED (OLEO), light emitting polymer (LEP), organic electro luminescence (OEL), 

and plasma assemblies) may produce a relatively large amount of heat. Further, the 

illumination devices require a relatively large amount of power in order to generate the 
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required brightness level. This large amount of power is typically supplied through one 

or more power supplies for the display. These power supplies may also become a 

significant source of heat for the display. 

[0005] Further, previous electronic displays were primarily designed for operation near 

room temperature. However, it is now desirable to have displays which are capable of 

withstanding large surrounding environmental temperature variations. For example, 

some displays are designed for operation at temperatures as low as -22F and as high 

as 113 F or higher. When surrounding temperatures rise, the cooling of the internal 

display components can become even more difficult. 

[0006] Still further, in some situations radiative heat transfer from the sun through the 

front portion of the display can also become a source of heat. Furthermore, the market 

is demanding larger screen sizes for displays. With increased electronic display screen 

size and corresponding front display surfaces, more heat will be generated and more 

heat will be transmitted into the displays. 
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Summary of the Exemplary Embodiments 

[0007] Exemplary embodiments relate to a system for cooling various components of 

an electronic display. The exemplary embodiments may be used to cool the power 

module(s) or power transformer(s), backlight (if used in the particular display), and other 

internal components of an electronic display, either alone or in combination. The 

component(s) may be placed in thermal communication with a continuous conductive 

sheet which may be placed in the path of cooling air. The heat from the components 

are distributed throughout the continuous conductive sheet and removed by the cooling 

air. Some embodiments may place the continuous conductive sheet between a pair of 

substantially parallel plates (which may also be conductive and may be in thermal 

communication with the continuous conductive sheet and one or more components). 

[0008] In one embodiment where the electronic display is a liquid crystal display, 

power modules and the display backlight may be placed in thermal communication with 

the continuous conductive sheet. In this way, a single path of cooling air can be used 

to cool two of the most heat-producing components of a typical LCD. For example, and 

not by way of limitation, LED arrays are commonly used as the illumination devices for 

LCD backlights. It has been found that the optical properties of LEDs (and other 

illumination devices) can vary depending on temperature. Thus, when an LED is 

exposed to room temperatures, it may output light with a certain luminance, 

wavelength, and/or color temperature. However, when the same LED is exposed to 

high temperatures, the luminance, wavelength, color temperature, and other properties 

can vary. Thus, when a temperature variation occurs across an LED backlight (some 

areas are at a higher temperature than others) there can be optical inconsistencies 

across the backlight which can be visible to the observer. By using the exemplary 

embodiments herein, heat buildup can be evenly distributed across the continuous 

conductive sheet and removed from the display. This can prevent any potential 'hot 

spots' in the backlight which may become visible to the observer because of a change 

in optical properties of the LEDs. 

[0009] The continuous conductive sheet may provide an isolated chamber from the 

rest of the display so that ambient air can be ingested and used to cool the continuous 

conductive sheet. This is beneficial for situations where the display is being used in an 
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outdoor environment and the ingested air may contain contaminates (pollen, dirt, dust, 

water, smoke, etc.) that would damage the sensitive electronic components of the 

display. 

[001 0] The foregoing and other features and advantages will be apparent from the 

following more detailed description of the particular embodiments of the invention, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0011] 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: 

[0012] FIGURE 1A is a front perspective section view of an exemplary embodiment 

used to cool an LED backlight; 

[0013] FIGURE 18 is a detailed front perspective section view of insert B from Figure 

1A; 

[0014] FIGURE 2 is a rear perspective view of an embodiment using fans to draw 

cooling air through the channels; 

[0015] FIGURE 3A is a rear perspective section view of an embodiment where the 

cooling fans are placed within the continuous conductive sheet and several 

components are placed within thermal communication with the continuous conductive 

sheet; 

[0016] FIGURE 3B is a rear perspective section view of insert B from Figure 3A; 

[0017] FIGURE 4 is a perspective view of one embodiment for the continuous 

conductive sheet; 

[0018] FIGURE SA is a side view of one embodiment for the continuous conductive 

sheet used within an LED-backlit liquid crystal display; 

[0019] FIGURE 5B is a side view of another embodiment for the continuous 

conductive sheet used to cool a backlight as well as other electrical components; and 

[0020] FIGURE SC is a side view of another embodiment for the continuous 

conductive sheet used within an electronic display. 
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Detailed Description 

[0021] 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. 

[0022] It will be understood that when an element or layer is referred to as being 

"on" another element or layer, the element or layer can be directly on another element 

or layer or intervening elements or layers. In contrast, when an element is referred to as 

being "directly on" another element or layer, there are no intervening elements or layers 

present. Like numbers refer to like elements throughout. As used herein, the term 

"and/or" includes any and all combinations of one or more of the associated listed 

items. 

[0023] It will be understood that, although the terms first, second, third, etc., may be 

used herein to describe various elements, components, regions, layers and/or sections, 

these elements, components, regions, layers and/or sections should not be limited by 

these terms. These terms are only used to distinguish one element, component, region, 

layer or section from another region, layer or section. Thus, a first element, component, 

region, layer or section discussed below could be termed a second element, 

component, region, layer or section without departing from the teachings of the present 

invention. 

[0024] 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. 
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[0025] Embodiments of the invention are described herein with reference to cross-

section illustrations that are schematic illustrations of idealized embodiments (and 

intermediate 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. 

[0026] For example, an implanted region illustrated as a rectangle will, typically, 

have rounded or curved features and/or a gradient of implant concentration at its edges 

rather than a binary change from implanted to non-implanted region. Likewise, a buried 

region formed by implantation may result in some implantation in the region between 

the buried region and the surface through which the implantation takes place. Thus, the 

regions illustrated in the figures are schematic in nature and their shapes are not 

intended to illustrate the actual shape of a region of a device and are not intended to 

limit the scope of the invention. 

[0027] 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. 

[0029] Herein the terms 'front' and 'rear' may be used to describe the relationship 

between the various elements shown in the various embodiments. The term 'front' is 

used herein to denote a direction towards the intended observer of the electronic 

display. The term 'rear' is used herein to denote a direction away from the intended 

observer of the electronic display. 

[0030] FIGURE 1A is a front perspective section view of an exemplary embodiment 

used to cool an LED backlight 100 (or an LED display). In this embodiment, the 

continuous conductive sheet 500 is placed adjacent to the LED backlight 100 and used 

to create a plurality of channels 150. Preferably, the LED backlight 100 is in thermal 
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communication with the continuous conductive sheet 500. Thus, heat which is 

generated by the LED backlight 100 is transferred to the continuous conductive sheet 

500 and removed by cooling air 1 0. 

[0031] FIGURE 18 is a detailed front perspective section view of insert B from Figure 

1 A. In this embodiment, the continuous conductive sheet 500 is placed between a front 

plate 180 and a rear plate 125 in order to create the channels 150. The front plate 180 

is preferably in thermal communication with the LED backlight 100 and the continuous 

conductive sheet 500. The rear plate 125 may also be in thermal communication with 

the continuous conductive sheet 500. The thermal communication may be conductive, 

convective, radiative, or any combination of these. Preferably, the thermal 

communication is at least conductive. 

[0032] The LED backlight 100 and front plate 180, front plate 180 and continuous 

conductive sheet 500, and the continuous conductive sheet 500 and rear plate 125 may 

be fastened to one another using any number of different techniques, including but not 

limited to: mechanical fasteners, adhesives, double-sided tape, welding, or other similar 

techniques. Each component may be attached to one another using similar or different 

methods. It is preferable that the chosen technique permits thermal communication 

between the components (if desired). In some embodiments the thermal 

communication between components may be accomplished by simply placing the 

components in contact with one-another or in close proximity to one another. Some 

embodiments may use a combination of the fastening techniques above. Thus, an 

exemplary embodiment may use both mechanical fasteners as well as an adhesive 

(preferably a thermally conductive adhesive) or double-sided tape. An exemplary type 

of double-sided tape would be Very High Bond (VHB™) tape commercially available 

from 3M™ Saint Paul, MN. wvvw.3M.com An exemplary form of mechanical fasteners 

would be rivets or screws/bolts. 

[0033] FIGURE 2 is a rear perspective view of an embodiment using fans 225 to draw 

cooling air 10 through the channels 150. Inlet apertures 200 allow the fans 225 to draw 

cooling air 1 0 in between the rear plate 125 and front plate 180 and along the channels 

150. The cooling air 10 can then be exhausted out of the exit apertures 210. A single 

fan may be used in some embodiments, while several fans (even more than shown in 

7 

SEC et al. v. MRI 
SEC Exhibit 1022.4015 

IPR2023-00221



WO 2012/021573 PCT/US2011/047174 

Figure 2) could be used in other embodiments. Of course, the fans 225 could instead 

be placed at the inlet apertures 200 and used to 'push' the cooling air 10 through the 

channels 150 rather than 'pull' (as shown in Figure 2). Further, fans could be placed at 

both the inlet apertures 200 and exit apertures 210 to both push and pull the cooling air 

10 through the system. 

[0034] FIGURE 3A is a rear perspective section view of an embodiment where the 

cooling fans 300 are placed within the continuous conductive sheet 500 and electronic 

components 800 are placed in thermal communication with the continuous conductive 

sheet 500. In this embodiment, cooling air 10 is drawn into the inlet apertures 310 by 

fans 300 which are placed along the length of the continuous conductive sheet 500. 

Thus, in this embodiment the fans 300 perform both a 'pull' and 'push' of the cooling air 

10 through the channels 150. Electronic components 800 may be placed in thermal 

communication with the continuous conductive sheet 500 by establishing thermal 

communication between the electronic components 800 and the rear plate 125 (which 

is preferably in thermal communication with the continuous conductive sheet 500 in this 

embodiment). 

[0035] The electronic components 800 may be any electronic component used in an 

electronic display which generates heat. The electronic components 800 are preferably 

in electrical communication with the electronic display assembly. Some embodiments 

may use power supplies/modules or power transformers as the electronic components 

800. 

[0036] FIGURE 3B is a rear perspective section view of insert B from Figure 3A. In 

this embodiment, the continuous conductive sheet 500 is placed between a front plate 

180 and a rear plate 125 in order to create the channels 150. As discussed further 

below, a front plate 180 may not be necessary in some embodiments. Thus, in some 

embodiments the continuous conductive sheet 500 may be directly fastened to the rear 

portion of the LED backlight 100 (or another rear portion of an electronic display, 

especially an OLEO assembly). 

[0037] In this embodiment, a portion of the front plate 180 overlaps a portion of the 

rear plate 125 to create an overlap section 350. Here, heat is permitted to transfer 

directly between the edges of the rear plate 125 and front plate 180 and allows the 
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thermal energy to quickly and evenly spread throughout the plates and the continuous 

conductive sheet 500. 

[0038] FIGURE 4 is a perspective view of one embodiment for the continuous 

conductive sheet 500. 

[0039] FIGURE SA is a side view of one embodiment for the continuous conductive 

sheet 500 used within an LED-backlit liquid crystal display. In this embodiment, the 

LED backlight 100 is attached to and in thermal communication with the front plate 180; 

which is attached to and in thermal communication with the continuous conductive 

sheet 500. A liquid crystal assembly 550 is placed in front of the LED backlight 100. 

The liquid crystal assembly 550 may contain several layers and is well known in the art. 

Typically, the liquid crystal assembly 550 contains two transparent plates with liquid 

crystal material sandwiched in between the two plates. An electrode of some type is 

typically used to orient the liquid crystal material. Additional layers may also be used to 

orienVpolarize light, color filter the light, and provide anti-reflective or protective 

properties. These layers have not been shown as they are well-known in the art and 

are not critical to these embodiments of the invention. 

[0040] Here, the rear plate 125 may not be in thermal communication with the 

continuous conductive sheet 500 but may only provide structure for the channels and/or 

structural support to the assembly. Of course, it is preferable that the rear plate 125 

and the continuous conductive sheet 500 are in thermal communication so that heat 

can be more effectively and evenly distributed and removed. Ideally, there should be 

a low level of thermal resistance between the front and rear sides of the backlight 100. 

An exemplary embodiment may utilize a metal core PCB with LEDs on the front side 

and a metallic surface (or otherwise thermally conductive surface) on the rear side. 

[0041] Generally, the continuous conductive sheet 500 may be described as four 

continuous portions, which are generally repeated to create the overall structure. For 

this embodiment, the first portion 600 runs parallel to and adjacent with the front plate 

180. The second portion 610 extends from the first portion 600 at angle 8 1 towards the 

rear plate 125. The third portion 620 extends from the second portion 61 O and runs 

parallel to and adjacent with the rear plate 125. The fourth portion 630 extends from 

the third portion 620 at angle 82 towards the front plate 180. The four portions may 

9 

SEC et al. v. MRI 
SEC Exhibit 1022.4017 

IPR2023-00221



WO 2012/021573 PCT/US2011/047174 

then be repeated to create the continuous conductive sheet 500. Thus, the fourth 

portion 630 may continue to a second series of portions, starting with another portion 

similar to the previous first portion 600. In some embodiments, angle 81 may be 

substantially equal to angle 0 2• While in other embodiments, angle 0 1 may be different 

than angle 82. 

[0042] In other words, when oriented horizontally and viewed along the direction of 

the cooling air (the side view shown in Figure SA) the continuous conductive sheet 500 

may be formed to create a series of four-sided polygons, each one having a bottom 

side (portion 620), left side (portion 610), right side (portion 630), and a top side (in this 

polygon supplied by front plate 180) where either the top or bottom side is absent from 

each polygon. For the embodiment shown in Figure SA, the absent side of the polygon 

alternates between the top side and bottom side for each adjacent polygon. An 

exemplary version of the embodiment shown in this figure may be formed of stamped 

or bent sheet metal. 

[0043] FIGURE 5B is a side view of another embodiment for the continuous 

conductive sheet 750 used to cool a backlight 700 as well as other electrical 

components 800. In this embodiment, the continuous conductive sheet 750 is attached 

to and in thermal communication directly with the backlight 700 (thus, there is no 

separate front plate used). A liquid crystal assembly 550 is placed in front of the 

backlight 700, which may be LED driven or may be any other means for illuminating the 

rear portion of the liquid crystal assembly 550. An additional electrical component 800 

is placed in electrical communication with the backlight 700 and/or liquid crystal 

assembly 550 and is in thermal communication with the rear plate 705. Here, heat 

which is produced by the electrical component 800 may be transferred to the rear 

surface 704 of the rear plate 705, where it may then be transferred to the front surface 

706 of the rear plate 705. The cooling air can remove the heat from the front surface 

706 of the rear plate 705. Additionally, the heat may be transferred from the front 

surface 706 of the rear plate 705 to the continuous conductive sheet 750 where it may 

spread throughout the continuous conductive sheet 750 and ultimately removed by the 

cooling air. 
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[0044] Again, this embodiment of the continuous conductive sheet 750 may be 

described as four continuous portions, which are generally repeated to create the 

overall structure. For this embodiment, the first portion 710 runs parallel to and 

adjacent with the backlight 700. The second portion 715 extends from the first portion 

71 0 at angle 8 3 towards the rear plate 705. The third portion 720 extends from the 

second portion 715 and runs parallel to and adjacent with the rear plate 705. The 

fourth portion 725 extends from the third portion 720 at angle 8 4 towards the backlight 

700. The four portions may then be repeated to create the continuous conductive 

sheet 750. Thus, the fourth portion 725 may continue to a second series of portions, 

starting with another portion similar to the previous first portion 710. In some 

embodiments, angle 8 3 may be substantially equal to angle 8 4 . While in other 

embodiments, angle 83 may be different than angle 84. In this particular embodiment, 

both angles 8 3 and 8 4 are near 90 degrees, or perpendicular to the backlight 700 and 

rear plate 705 and/or first portion 710 and third portion 720. 

[0045] In other words, when oriented horizontally and viewed along the direction of 

the cooling air (the side view shown in Figure 5B) the continuous conductive sheet 750 

may be formed to create a series of four-sided polygons, each one having a bottom 

side (portion 720), left side (portion 715), right side (portion 725), and a top side (in this 

polygon supplied by backlight 700) where either the top or bottom side is absent from 

each polygon. For the embodiment shown in Figure 5B, the absent side of the polygon 

alternates between the top side and bottom side for each adjacent polygon. An 

exemplary version of the embodiment shown in this figure may be formed of stamped 

or bent sheet metal. 

[0046] FIGURE SC is a side view of another embodiment for the continuous 

conductive sheet 760 used within an electronic display. Here, the continuous 

conductive sheet 760 is attached to and in thermal communication with the front plate 

701 which is attached to and in thermal communication with an electronic display 

assembly 560. In this embodiment, the continuous conductive sheet 760 may be used 

to cool a type of electronic display that does not require a backlight device. Thus, the 

electronic display assembly 560 could be, but is not limited to any one of the following 

types of displays: OLEO, LED, light emitting polymer (LEP), organic electro 
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luminescence (OEL), and plasma. The heat which is generated by the electronic 

display assembly 560 can be transferred to the front plate 701 where it can be 

transferred to the continuous conductive sheet 760 and removed by the cooling air. 

Additionally, radiative heat transfer from sunlight can also cause a heat buildup upon 

the electronic display assembly 560. This heat can also be transferred to the 

continuous conductive sheet 760 and removed by the cooling air. Here, the rear plate 

705 may not be in thermal communication with the continuous conductive sheet 760 but 

may only provide structure for the channels and/or structural support to the assembly. 

Of course, it is preferable that the rear plate 705 and the continuous conductive sheet 

760 are in thermal communication so that heat can be more effectively and evenly 

distributed and removed. 

[0047] Again, this embodiment of the continuous conductive sheet 760 may be 

described as four continuous portions, which are generally repeated to create the 

overall structure. For this embodiment, the first portion 770 runs parallel to and 

adjacent with the front plate 701. The second portion 775 extends from the first portion 

770 at angle 0 5 towards the rear plate 705. The third portion 780 extends from the 

second portion 775 and runs parallel to and adjacent with the rear plate 705. The 

fourth portion 785 extends from the third portion 780 at angle 06 towards the front plate 

701. The four portions may then be repeated to create the continuous conductive 

sheet 760. Thus, the fourth portion 785 may continue to a second series of portions, 

starting with another portion similar to the previous first portion 770. In some 

embodiments, angle 0s may be substantially equal to angle 85. While in other 

embodiments, angle 0 5 may be different than angle 0 6 . 

[0048] In other words, when oriented horizontally and viewed along the direction of 

the cooling air (the side view shown in Figure 5C) the continuous conductive sheet 760 

may be formed to create a series of four-sided polygons, each one having a bottom 

side (portion 780), left side (portion 775), right side (portion 785), and a top side (in this 

polygon supplied by front plate 701) where either the top or bottom side is absent from 

each polygon. For the embodiment shown in Figure 5C, the absent side of the polygon 

alternates between the top side and bottom side for each adjacent polygon. An 
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exemplary version of the embodiment shown in this figure may be formed of bent sheet 

metal. 

[0049] Electronic displays are produced in a variety of sizes and orientations, 

including but not limited to both landscape and portrait orientations. Any of the 

embodiments herein can be used to cool the various types, sizes, and orientations of 

electronic displays. Further, the channels may be oriented in a vertical manner, and the 

cooling air may travel from top to bottom or from bottom to top. Still further, the 

channels may be oriented in a horizontal manner, and the cooling air can travel left to 

right or right to left. 

[0050] While the embodiments of the continuous conductive sheet have been 

generally described as containing four portions which repeat themselves, other 

embodiments could use a mixture of different designs. Thus, some embodiments may 

not repeat the same four portions over and over. Some embodiments could use four 

portions from the continuous conductive sheet 750 of Figure 5B, followed by four 

portions from the continuous conductive sheet 500 of Figure 5A. Of course, any 

number of different combinations could be used, depending on the materials and 

manufacturing process used to construct the particular continuous conductive sheet. 

[0051] It should be noted that the embodiments herein do not require that a singular 

continuous conductive sheet is used to cool the entire electronic display. A plurality of 

smaller continuous conductive sheets may be used in order to cool the display. The 

smaller continuous conductive sheets may be connected to each other and in thermal 

communication with one another or they may be spaced apart from one another. Thus, 

as used herein the term 'continuous' does not require that the entire display is cooled 

with a single conductive sheet. The term 'continuous' as used herein defines a single 

element that can be placed between two substantially planar objects to create at least 

two channels. 

[0052] Further, the term 'thermal communication' as used herein does not require 

direct thermal communication, i.e. there may be intermediate devices or layers in­

between the two components which are still considered to be in 'thermal 

communication.' Conductive heat transfer is one type of thermal communication and is 

preferable with the exemplary embodiments herein. Convective thermal communication 
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is one type of thermal communication which is preferable between the continuous 

conductive sheet and the cooling air. 

[0053] The continuous conductive sheets have been shown herein with relatively 

constant cross-sectional thicknesses but this is also not required. Some portions of the 

continuous conductive sheets may be thicker or thinner than other portions and some 

may even contain fins or additional extended surface areas for removing the absorbed 

heat. 

[0054] It is preferable that the front plate, rear plate, and continuous conductive sheet 

are comprised of materials which are thermally conductive. Metals have been found to 

be exemplary materials for these components. More specifically, sheet metals and 

even more specifically aluminum sheet metals are preferable. However, many 

thermally conductive plastics and composite materials can also perform adequately. 

Specifically, polypropylene sheets would be within the scope of the various 

embodiments. 

[0055] In an exemplary embodiment, the front and rear plates would provide a 

gaseous and contaminate barrier between the space between them (containing the 

continuous conductive sheet) and the rest of the display. If the plates provide an 

adequate barrier, ambient air may be ingested as cooling air 1 0 and the risk of 

contaminates entering the portions of the display containing the sensitive electronic 

components may be reduced or eliminated. 

[0056] As noted above, many illumination devices (especially LEDs and OLEDs) may 

have performance properties which vary depending on temperature. When 'hot spots' 

are present within a backlight or illumination assembly, these hot spots can result in 

irregularities in the resulting image which might be visible to the end user. Thus, with 

the embodiments described herein, the heat which may be generated by the backlight 

assembly can be distributed (somewhat evenly) throughout the various ribs and 

thermally-conductive surfaces to remove hot spots and cool the backlight. 

[0057] The cooling system may run continuously. However, if desired, temperature 

sensing devices (not shown) may be incorporated within the electronic display to detect 

when temperatures have reached a predetermined threshold value. In such a case, the 

various cooling fans may be selectively engaged when the temperature in the display 
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reaches a predetermined value. Predetermined thresholds may be selected and the 

system may be configured to advantageously keep the display within an acceptable 

temperature range. Typical thermostat assemblies can be used to accomplish this 

task. Thermocouples may be used as the temperature sensing devices. 

[0058] It is to be understood that the spirit and scope of the disclosed embodiments 

provides for the cooling of many types of displays. By way of example and not by way 

of limitation, embodiments may be used in conjunction with any of the following: LCD 

(all types), light emitting diode (LED), organic light emitting diode (OLEO), field emitting 

display (FED), light emitting polymer (LEP), organic electro luminescence (OEL), 

plasma displays, and any other type of flat panel electronic display. Furthermore, 

embodiments may be used with displays of other types including those not yet 

discovered. In particular, it is contemplated that the system may be well suited for use 

with full color, flat panel OLEO displays. Exemplary embodiments may also utilize large 

(55 inches or more) LED backlit, high definition (1080i or 1080p or greater) liquid crystal 

displays (LCD). While the embodiments described herein are well suited for outdoor 

environments, they may also be appropriate for indoor applications (e.g., 

factory/industrial environments, spas, locker rooms) where thermal stability of the 

display may be at risk. 

[0059] Although fans are shown with some of the embodiments herein, they are not 

required for all embodiments. While forced convection (using fans) is preferable, 

natural or un-forced convection (no fans) may also produce acceptable results and is 

within the scope of the invention. 

[0060] The relative sizing of each component shown in the figures is not to be 

interpreted as a requirement of the invention or that they are accurately drawn to scale. 

Some components have been enlarged for clarity. Other components have been 

simplified for clarity. 

[0061] Having shown and described preferred embodiments, those skilled in the art 

will realize that many variations and modifications may be made to affect the described 

embodiments 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 
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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 

1 . An expanded heat sink for transferring heat from an electronic display component to 

a path of cooling air, the expanded heat sink comprising: 

a continuous sheet when viewed along the path of the cooling air and oriented 

horizontally, defines a series of four-sided polygons having top, bottom, 

left side, and right side portions where either the top or bottom portions 

are absent from each polygon. 

2. The heat sink of claim 1 wherein: 

the absent portion of the polygon alternates between the top and bottom portion 

for each adjacent polygon. 

3. The heat sink of claim 1 wherein: 

the four-sided polygons are trapezoids. 

4. The heat sink of any one of claims 1-3 wherein: 

the top and bottom portions are substantially parallel. 

5. The heat sink of claim 1 wherein: 

the four-sided polygons are rectangles. 

6. The heat sink of any claim 1 further comprising: 

a front plate placed above the continuous sheet; and 
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a rear plate place below the continuous sheet. 

7. The heat sink of claim 6 wherein: 

the front plate is placed so as to supply the missing top portion of the polygons; 

and 

the rear plate is placed so as to supply the missing bottom portion of the 

polygons. 

8. A liquid crystal display (LCD) comprising: 

the heat sink of claim 6; 

an LED backlight placed above and in thermal communication with the front 

plate; and 

a liquid crystal assembly placed above the LED backlight. 

9. The LCD of claim 8 further comprising: 

a fan positioned to draw cooling air between the front plate and rear plate and 

along the continuous sheet. 

10. The LCD of any one of claims 8-9 wherein: 

the LED backlight is placed in conductive thermal communication with the front 

plate. 
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11. An expanded heat sink for transferring heat from an electronic display component to 

a path of cooling air, the expanded heat sink comprising: 

a substantially planar front plate; 

a substantially planar rear plate placed parallel to the front plate; and 

a continuous sheet placed between the front and rear plates to define a series of 

channels for accepting the cooling air. 

12. The heat sink of claim 11 wherein: 

the continuous sheet contains a series of four portions: 

the first portion running substantially parallel to the front plate, 

the second portion extending from the first portion and towards the rear 

plate at a first angle, 

the third portion extending from the second portion and substantially 

parallel to the rear plate, and 

the fourth portion extending from the third portion and towards the front 

plate at a second angle. 

13. The heat sink of claim 12 wherein: 

the first portions are in contact with the front plate, and 

the third portions are in contact with the rear plate. 

14. The heat sink of claim 12 wherein: 

the first and second angles are substantially equal. 
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15. The heat sink of claim 12 wherein: 

the first and second angles are each less than ninety degrees. 

16. An electronic display comprising: 

the heat sink of claim 11; 

an electronic display assembly placed in front of and in thermal communication 

with the front plate; and 

a fan positioned to draw cooling air through the channels. 

17. The electronic display of claim 16 further comprising: 

an electrical component in conductive thermal communication with the rear plate. 

18. The electronic display of claim 17 wherein: 

the electrical component is any one of the following: power module, power 

supply, and power transformer. 

19. A liquid crystal display (LCD) comprising: 

the heat sink of claim 1; 

an LED backlight placed above and in thermal communication with the 

continuous sheet; 

a liquid crystal assembly placed above the LED backlight; 

a rear plate placed behind and in thermal communication with the continuous 

sheet; and 

a fan positioned to draw cooling air between the LED backlight and rear plate 

and along the continuous sheet. 
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20. The LCD of claim 19 further comprising: 

an electrical component in conductive thermal communication with the rear plate. 
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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 1 0 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 10 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 10 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 1 0 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. 

8 

SEC et al. v. MRI 
SEC Exhibit 1022.4044 

IPR2023-00221



WO 2014/062815 PCT/US2013/065264 

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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FIGURE EIGHT CLOSED LOOP COOLING SYSTEM FOR ELECTRONIC 

DISPLAY 

Inventors: William Dunn and Kevin O'Conner 

Cross-Reference to Related Applications 

[0001] This application claims priority to US Provisional Application No. 61/843,706 

filed on July 8, 2013 which is herein incorporated by reference in its entirety. 

Technical Field 

[0002] Embodiments generally relate to cooling systems for electronic displays. 

Background of the Art 

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

areas where the surrounding temperatures 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 into some portions of the display can introduce dust and contaminates into 

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

Summary of the Exemplary Embodiments 

[0004] Exemplary embodiments provide a figure eight closed loop circulating gas path 

which defines a center channel for the closed loop of circulating gas. A pair of open 

loop ambient air channels may be placed on opposite sides of the center channel, in 

order to remove heat from at least the center channel and the closed loop circulating 
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gas. One or more open loop ambient air pathways may pass through the figure eight 

but do not allow the circulating gas and the ambient air to mix. In some embodiments, 

the open loop ambient air pathway travels along a rear surface of the electronic display. 

In some embodiments, the circulating gas pathways contain a front channel placed in 

front of the electronic display, a rear channel placed behind the electronic display, and a 

center channel placed between the front and rear channels. Pass-through apertures 

may be placed within the path of the circulating gas and/or the ambient air to allow the 

paths of the two gaseous matters to cross without allowing them to mix with one 

another. 

[000S]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 simplified illustration of an exemplary embodiment of the figure 

eight closed loop cooling system. 

[0008] FIGURE 2 is a side rear perspective view showing the overall assembly of the 

display with the rear cover removed and indicating the section line 3-3. 

[0009] FIGURE 3 is a perspective section view taken from the section line 3-3 and 

indicating the locations for Detail 4 and Detail 5. 
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[0010] FIGURE 4 is a detailed perspective section view of Detail 4. 

[0011] FIGURE 5 is a detailed perspective section view of Detail 5. 

[0012] FIGURE 6 is a bottom rear perspective view showing the overall assembly of 

the display and indicating the section line 7-7. 

[0013] FIGURE 7 is a perspective section view taken from the section line 7-7. 

Detailed Description 

[0014] 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. 

[0015] 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. 
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[0016] 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 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. 

[0017] 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. 

[0018] FIGURE 1 is a simplified illustration of an exemplary embodiment of the figure 

eight closed loop cooling system 400. This exemplary embodiment contains a plurality 

of channels in the assembly. The front channel 18 is placed in front of the display 160 

and preferably allows closed loop circulating gas 20 to remove heat from the front of the 

display 160. The front open loop channel 16 is positioned behind the display 160 and 

preferably allows open loop air 15 to pass behind the display 160, removing heat at 

least from the rear portion of the display 160 and the center channel 13. The center 

channel 13 is preferably positioned between the front open loop channel 16 and the rear 

open loop channel 11 and allows closed loop circulating gas 20 to cross paths with itself 
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(creating the figure eight) and to cross paths with the open loop air 10 and 15 without 

allowing the closed loop circulating gas and open loop air to mix. 

[0019] The rear open loop channel 11 is preferably positioned immediately adjacent 

to the center channel 13, and allows open loop air 10 to flow through, thereby removing 

heat from the center channel 13 (and/or the closed loop circulating gas 13 contained 

within) and the rear channel 30. The rear channel 30 is positioned near the rear of the 

display and may contain various electronic components 35 for operating the overall 

display assembly, fans, or the display 160 itself. 

[0020] In an exemplary embodiment, the front channel 18, center channel 13, and 

rear channel 30 are in sealed gaseous communication with each other. In other words, 

these channels do not permit closed loop circulating gas 20 to substantially escape or to 

allow ambient air or open loop air to enter these channels. Also in an exemplary 

embodiment, open loop air 10 and 15 is simply ambient air surrounding the display 

assembly. However, in some embodiments the open loop air 10 and 15 may be treated 

in some way ( ex. filtered, air conditioned, or pre-cooled in some way) prior to being 

ingested into the display assembly. In this particular embodiment, the closed loop fan 

1 00 is positioned within the rear channel 30, although this is not required. All that is 

required is that the closed loop fan 1 00 is positioned to force the closed loop circulating 

gas 20 through the front channel 18, center channel 13, and rear channel 30. The 

closed loop circulating gas 20 can be any gaseous matter that preferably does not 

contain large amounts of particulate. However, it does not have to be pure gas of any 

type; simple clean air works fine with the exemplary embodiments. 
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[0021] FIGURE 2 is a side rear perspective view showing the overall assembly of the 

display with the rear cover removed and indicating the section line 3-3. In this particular 

embodiment, the display assembly is designed for a portrait orientation with the closed 

loop fans 100 positioned at the top of the assembly and the open loop fans 200 

positioned at the bottom of the assembly. This is of course not required however, as 

the embodiments herein can be flipped or oriented for a landscape orientation if desired. 

Further, the open loop fans 200 do not have to be placed at the bottom of the assembly, 

but could be positioned anywhere so that the open loop air travels in the paths specified 

in these exemplary embodiments. It of course goes without saying that additional fans 

could also be used to increase flow rates and/or pressure. 

[0022] FIGURE 3 is a perspective section view taken from the section line 3-3 and 

indicating the locations for Detail 4 and Detail 5. Here, the front channel 18 is defined 

between the front transparent plate 150 and the electronic display 160. In an exemplary 

embodiment the electronic display 160 may be an LED backlit liquid crystal display 

(LCD), but this is not required. Alternative embodiments may utilize any type of flat 

panel electronic display, including but not limited to plasma, OLEO, electroluminescent 

polymers, or similar. In some embodiments, the various electrical components 35 

(power supplies, printed circuit boards, microprocessors, electronic storage, etc.) may 

be attached and in thermal communication with a plate 31 which may form the rear 

portion of channel 11 for open loop air 10. In this way, heat that is generated by the 

electrical components 35 may be transferred to the plate 31, where it can be removed 

by open loop air 10. 
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[0023] FIGURE 4 is a detailed perspective section view of Detail 4. Closed loop 

circulating gas 20 is permitted to pass through the rear open loop channel 11 without 

mixing with the open loop air 1 0 by use of pass-through apertures 200, which provide 

sealed gaseous communication between the rear channel 30 and the center channel 

13, without permitting open loop air 10 to enter the channels 30 and 13. In an 

exemplary embodiment, rear open loop channel 11 may also contain cooling fins 400 

for distributing heat from the adjacent channels (30 and 13) and/or electronic 

components 35 in order to be efficiently removed by the open loop air 10. Similarly, 

front open loop channel 16 may also contain cooling fins 450 for distributing heat from 

the adjacent channels (30 and 18) and/or the rear surface of the display 160 in order to 

be efficiently removed by the open loop air 15. In an exemplary embodiment, the 

display 160 contains a direct lit LED backlight where the cooling fins 450 are placed in 

thermal communication with the LED backlight. The cooling fins 450 and 400 may be 

comprised of any thermally conductive material, but would preferably be comprised of 

metal and in an exemplary embodiment would be a thin sheet (or multiple thin sheets) 

of metal. 

[0024] FIGURE 5 is a detailed perspective section view of Detail 5. Closed loop 

circulating gas 20 is permitted to pass through the front open loop channel 16 without 

mixing with the open loop air 15 by use of pass-through apertures 205, which provide 

sealed gaseous communication between the front channel 18 and the center channel 

13, without permitting open loop air 15 to enter the channels 18 and 13. 

[0025] FIGURE 6 is a bottom rear perspective view showing the overall assembly of 

the display and indicating the section line 7-7. 
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[0026] FIGURE 7 is a perspective section view taken from the section line 7-7. The 

center channel 13 is preferably divided into a plurality of subchannels 300 and 305. On 

this end of the overall assembly, subchannels 300 are in gaseous communication with 

the pass-through apertures 200 (which connects the subchannel 300 with the rear 

channel 30) while subchannels 305 are in gaseous communication with the pass­

through apertures 205 (which connects the subchannel 305 with the front channel 18). 

However, on the opposite end of the assembly (see Figure 3) subchannels 300 are in 

gaseous communication with the pass-through apertures 205 (which connects the 

subchannel 300 with the front channel 18) while subchannels 305 are in gaseous 

communication with the pass-through apertures 200 (which connects the subchannel 

305 with the rear channel 30). In this way, the closed loop of circulating gas 20 travels 

through the front channel 18, through a pass-through aperture to travel along 

subchannel 305, through another pass-through aperture to travel along the rear channel 

30, through another pass-through aperture to travel along the subchannel 300, and 

finally through another pass-through aperture to return to the front channel 18. In this 

way, the closed loop of circulating gas 20 performs the 'figure eight' through the 

assembly, as it weaves its way across the front channel 18, through the center channel 

13, across the rear channel 30, again through the center channel 13, and returning to 

the front channel 18. 

[0027] It should be noted that subchannels 300 and 305 may not be required in some 

embodiments as the center channel 13 could be completely open. It should also be 

noted that other embodiments may use the subchannels 300 and 305 but would not 

allow a single subchannel to communicate gaseously with both the front channel 18 and 
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the rear channel 30. In other words, when viewing the end of the assembly as shown in 

Figure 7, the opposing end of the assembly would be substantially similar. Thus, 

subchannels 300 would only communicate with pass-through apertures 200 and the 

rear channel 30, while the subchannels 305 would only communicate with pass-through 

apertures 205 and front channel 18. Thus, in this embodiment there would be two 

separate closed loops. 

[0028] Although there is preferably gaseous communication throughout the figure 

eight, subchannel 300 directs the flow of closed loop circulating gas 20 through rear 

channel 30 and center channel 13 while subchannel 305 directs the flow of closed loop 

circulating gas 20 through the center channel 13 and front channel 18. In this preferred 

embodiment, the subchannels 300 and 305 allow separate flow paths for closed loop 

circulating gas 20 within the center channel 13, without requiring additional fans. These 

separate flow paths which cross through the center and loop around the display in a 

single continuous flow, define the figure eight path for the closed loop circulating gas 20 

(seen also in Figure 1 ). Further, in this preferred embodiment, the flow direction of 

closed loop circulating gas 20 through the center channel 13 is opposite the flow 

direction of open loop air 15 and 10, creating a counter-flow heat exchanger between 

the center channel 13 and the front/rear open loop channels 11 and 16. However, this 

is not required, as a parallel flow or a cross flow design would work as well. 

[0029] In an exemplary embodiment, the rear channel 30 would share a plate with the 

rear open loop channel 11, such that one side of the plate would be within the rear 

channel 30 while the opposing side of the plate would be within the rear open loop 

channel 11. This arrangement is illustrated in Figure 3 with the rear plate 31. Similarly, 
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it may be preferable for the center channel 13 and the rear open loop 11 to share a 

plate, such that one side of the plate is within the center channel 13 while the other side 

of the plate is within the rear open loop 11. Similarly, it may be preferable for the center 

channel 13 and the front open loop 16 to share a plate. Finally, it may also be 

preferable for the rear surface of the display 160 to form the front wall of the front open 

loop 16, such that open loop ambient air 15 can remove heat from the electronic display 

160. In some embodiments the rear surface of the display 160 would be the rear 

surface of a metallic PCB holding a plurality of LEDs for the backlight. 

[0030] 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 cooling assembly for an electronic display comprising: 

PCT/US2014/045766 

a figure eight closed loop of circulating gas pathways wrapping around the 

electronic display; and 

an open loop ambient air pathway passing through the figure eight which does 

not allow circulating gas to mix with ambient gas. 

2. The cooling assembly of claim 1 further comprising: 

a front channel defined between a front surface of the electronic display and a 

transparent plate; 

wherein the figure eight closed loop of circulating gas pathways includes the front 

channel. 

3. The cooling assembly of claim 2 further comprising: 

a rear channel containing electronic components which are mounted to a rear 

plate; 

wherein the figure eight closed loop of circulating gas pathways includes the rear 

channel. 

4. The cooling assembly of claim 3 further comprising: 

a center channel placed between the front channel and rear channel; 
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wherein the figure eight closed loop of circulating gas pathways includes the 

center channel. 

5. The cooling assembly of claim 1 wherein: 

the open loop ambient air pathway travels along a rear surface of the electronic 

display. 

6. The cooling assembly of claim 3 wherein: 

the open loop ambient air pathway travels along a side of the rear plate which is 

opposite the side containing the electronic components. 

7. The cooling assembly of claim 1 further comprising: 

a plurality of pass-through apertures placed within the figure eight closed loop of 

circulating gas pathways. 

8. The cooling assembly of claim 7 wherein: 

the pass-through apertures are arranged such that the circulating gas travels 

through the center of the aperture while the open loop ambient air passes 

around the aperture. 

9. The cooling assembly of claim 7 wherein: 

the pass-through apertures are arranged to prevent the circulating gas from 

mixing with the open loop ambient air. 
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10. A cooling assembly for an electronic display comprising: 

a closed loop of gas pathways for circulating gas comprising 

a front channel placed in front of the electronic display, 

a rear channel placed behind the electronic display, and 

a center channel placed between the front and rear channels; 

a first open loop pathway for ambient air positioned between the electronic 

display and the center channel; and 

a second open loop pathway for ambient air positioned between the center 

channel and the rear channel. 

11 . The cooling assembly of claim 10 further comprising: 

a closed loop fan positioned to force circulating gas through the closed loop of 

gas pathways; and 

an open loop fan positioned to force ambient air through the first and second 

open loop pathways. 

12. The cooling assembly of claim 10 further comprising: 

a rear plate having a posterior and anterior side and placed within the rear 

channel; 

a plurality of electronic components attached to the posterior side of the rear 

plate; and 

wherein the anterior side of the rear plate forms a portion of the second open 

loop pathway. 
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13. The cooling assembly of claim 10 further comprising: 

a plurality of pass-through apertures positioned within the first open loop 

pathway. 

14. The cooling assembly of claim 13 wherein: 

the pass-through apertures contain a hole in the center and are arranged such 

that the circulating gas travels through the hole in the center while the 

ambient air travels around the pass-through aperture. 

15. The cooling assembly of claim 10 wherein: 

the second open loop pathway and the rear channel share a plate such that a 

side of the plate is within the rear channel while an opposing side of the 

plate is within the second open loop pathway. 

16. The cooling assembly of claim 10 wherein: 

the center channel is placed between the first and second open loop pathways. 

17. A cooling assembly for an electronic display comprising: 

a front channel defined by the space between a front surface of the electronic 

display and a transparent plate; 

a first open loop pathway defined by the space between a rear surface of the 

electronic display and a front plate; 
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a rear plate positioned behind the electronic display and having a first side 

forming part of a rear channel and an opposing side forming part of a 

second open loop pathway; 

a center channel placed between the first and second open loop pathways; 

a closed loop fan positioned to force circulating gas through the front channel, 

rear channel, and center channel; and 

an open loop fan positioned to force ambient air through the first and second 

open loop pathways. 

18. The cooling assembly of claim 17 further comprising: 

a plurality of pass-through apertures placed within the path of the circulating gas. 

19. The cooling assembly of claim 17 further comprising: 

a plurality of electronic components attached to the side of the rear plate forming 

part of the rear channel. 

20. The cooling assembly of claim 17 further comprising: 

a plurality of cooling fins placed within the first and second open loop pathways. 
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D 1 O Cl)1:kffit t §t~ik:lfJ t ~ tt!l!x Lt~ia~(;:~-51, ,'"(, 
t11J.lcC1)1tW~@' 2 o ~ -th-f'tUli'JfiWT 0 ffirJtiW$ 9 2 t ~ 
fim j_, ffiljfJW$ 9 2 i;'>, tfJ&Cl){'fi"W~~ 2 0 Cl)jijif~1J Cl) 

i'rlrr~imli.ri$:ft::k~Wif~1JJ:JTl::f* ~i;J:iJ, 0ii'i"W~~ 2 

o ~ffi!HMJ-t 0 0 

[~tf-1:-Rf] 1:-Rf 3 

(74) f'<J.mA 

(74) t'cJ.!A 

(72) :ffil!Jlff 

*~m~□m*~$~2T§5ffl5-§;} 
100133514 
#J.!± 9°rD ~J!t 
100122910 
#J.!± .=.ff !AZ 
#....t lii* 
*~m~□m~~$~2T§5ffl5-§;} = 
~m:Mt,t;A~t±pg 

(72) :ffil!Jlfi ;i!i& m* 
*~m~□m*~$~2T§5ffls-§;} = 
~mffl~A~t±pg 

100 

20~j '1l<;1!il'1\ll 

101 '>silli 

30~~ ~-h-~--IJ' 
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[ 1"'FfHi* 0) ielffl l 
[!f*rJUl 
fifxO)J\:V]tz~--t 6~-=y;~tif'Z'·s-> t, 

( 2 ) ~!ffi2007-322718(P2007-322718A) 

13i1ic:3/ciW~t=t~it t:,h 'CH 1) , llicJ\:V]tO)ffl~i££z~iii'iT 6 ~lVJi££~iii'i$ t, 
llic:3/ciWO);ffli& z WI!cJ\:V]t ~?::;t§:!ili T 6 ::f:k1i&19! ili $ t _ 
WJ!c::f:k1i&19!ili'imt:: J:-:, t;t§:!ili ~ ht:.: 131J!cJ\:WJlO)::f:kJi&t WI!c:'J\:vJ~(;::',gci:) 0 ht:.: §fflU:kJi& 

t z Jtll!9: L z , rrtrtc.:3/cV]tO)::fx~ t 1311 ~c § ffl::fx:rt~ t z Jtll!9: L t:.:*sJ1u=~-::n, 1 t , rrtrtc.1JHtt 0) 

i££~imffiiz-f h-f'::hJ61J:fillT -b ffi!Jf;Ell'&IB c z (Fm x_, 
13i1icm11m'im1:t, wricfifxO)i££~imffiiO)ii'fff~:iJ0)1".itz~in'iIB:5:*ii1fff~:iJtJ.rt=f* 

"0-J;;:t, 0, rrtrici£!i:tffilir1'imzffi1Jm-t b = t z:t"'rmt -t b~-=y;~ic 
[!fj(JJI2] 

13i1icm11mffiiu, wric~Jx0):3/cWJt0)~£0)Jtl¥-z-5El:tl¥-t::*"0~:li 0, wrtc.iNroc~inffii 
z ffi!JfWT -t> -:. t z ~ t Tb ~j(JQ 1 t::tciJtO)~jf;~tif o 

[!fj(JJI3] 
13i1icm11mffii1:t, wricJ\:WJtO)::f:k1WiJ' 1Ji1tc El t:J:ix~t=i~~ ft, wric~JJi:O)ill.\oclffilirf'iIBO)fl1f 

-.~n 0)1".ttt,WJtc.~irffIB:ft*il'fff~:iJ zffl'. x_ t:.::ti~t=, 1ruic~fxJJ:3/cWJtO)!W~O)l:tl¥-z 
-JEl:tl¥-t::* '0~iJ' b, WJ!c.iM~imffii zffilJf;Elli""" 6-:. t z-1~ c T 6 !fj(JJI 1 (,::tc.iJtO)~ 
jf;~tifo 

rntj(rJI4l 

13i1icffi1Jf;E1!$U, 
13i1!ci££~jj'jfIBt::1rnx_ z, llic~:R0)3/cWJtz -f:h.-f'hffi!Jm L -c H iJ, 
wric~~O)i£!i:~iufIBO)il1f~:iJ & r.FWJicfi~ O)J\:WJtO)il/iff~:iJ 0)1".ft z iii*i~'lf~:iJ 

J-J.rt:: f* "0~1.i, e:, , rrtrtc.iNr&~imffii&rYWTic:Ycwitz m1mi""" b = c z:teym ti""" b it*JJf 1 i:: 
icncr)~~tii 0 

[!fj(JJI5] 
WJ!ci££~ffiJjj'j{IB t;L llicJ\:WJtO)IjlVJ[i£1i'. z Wi~O) iJf tJ: (;: J: -:, -c ~jj'j L '"( ;B f) ' 

13i1icm11m'imu, 1ruicifl~O)vfi...i. zffi!Jmi""" 6 = t z 1eym t --t 6 ~*JJf 1 t=icno)~jf;~@'. 

[!fj(JJ{6] 

wric:3/cilgO);fjc~tj:, 1ruicJ1:iWO)!W~XUWJicJ\:V]tO)~iM't'' S 6-:. t z ~ t T 6 ~ 
3.l<JJI 1 t::lJci!/.O)~jf;~tif◊ 

[ JflSJ]O)ffiFIJl~fJtSJ]] 
[ f;(rf.f 1J'-!f] 
[0001] 
2$:J§BJ]li, ~Jj:0):3/t;V]tzfl°T ,b~-=y;~@'.(::OOi""" b ◊ 

[ 1,~ ~ f*i ] 
[ 0002] 
tit*, fi:R0):3/cVJJl < f71Ji.tL ~"EL ~-e&rYw-eO)J\:WJt) z~T b~jf;~tift{-ma{Ji:: 

S<~Ghc\.ib◊ ~:tJ, ~::F'~tiic!i, LCD7"1;:z7°v1, 1)77"o:;;:x.:7S.,,g,:.,..y­
v L, 7°□ v: x :7 ;,~ c:·'t'·s ;,s" 
[ 0003] 
± t:.:, J\:;WJtO)ffl~i££fJ'f51 < i;;: b c, J\:WJlO)~&~iJ~g;{t::T bt:.:ci), = O)J: -3 ~~ 

jf;~tif t::li, J\:V]tz'i'#:WT b 1#"111~tifiJ>'f~3t bh c Pb ( 1J!Jx_tL 1eyff::X:ffiU ) ◊ 

[ 0004] 
~jf;~@'.t::~ft bhb<#":W~@'. t Lt Ii, 'bJl:V]tt:::xt-9 6<~:W'li~:iJiJ,-~t::~ t. 't''S 6 

1~t!J~tiff.i,~lf Ghb ◊ =O) J: -3 ~~:W~tifl,::J::h.tL <~:W1i'~:iJO)ffilJtwz-5c{t::T b-::. t 
:IJ'•'t''f!- b t::.ci), ~:W~~:iJO)ffJIJf;E!I:b,'.@'.N.,t·S 6 o --Ji't'·, '1§.J\:WJt0)~£-'?~$t::xt L cffl~ 
i&oc:b•1¥- x_ b iY!.Bti:3/ciJJiO)fl~ < -e-J;;: c:· > t:: J:-:, t w~ 6 t:.:ci), :1§-3\:WJtO)ffl~i&ocz 1~z11 
t::ftJ!i{t::T b = c iJ{-fff 't L ~, o 

[0005] 
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( 3 ) ~lffl2007-322718(P2007-322718A) 

.t tc:: , :§.3/c~O) !WJl'.~lfiP£ t' i!:-3/cwftlf (::~ J.i: l --C , :§-3/c~W (:: x-fT 6 {#:tlHm::h i)> 1mz1H:: 
ffi!Jtt!J~ :h-t>i#W~@'.bt¥~~ :ht 1, ,6 o :.:. O)J: -3 ~<#W~fiit::J: :htL :§-3/c~t:::x-t-t b <# 
:tl1§E1Jb"@ZrJt::m,1m~nbt::.n, :§.:1/c~c7)J:m~i&oci!:-,mz,1t:::ft.@Ht-t 6 = t n"t··~ -5 0 

r ~fi=xffiku *'rlffl 2 o o 5 - 1 4 9 9 4 3 ~1}ffl rn'ij>J<rl'f 1 , mr 1 ~ t· ) 
[ ~BJ]c7)1ffljy;] 
[ ~BJ]b'>f!!RR lJ: -3 t T b~Jm] 
[ 0006] 

t = 0 t·, lli:if. --ctt, ti!!i=:fti&ll!Ht~ t· c7)FoJJmt:::x-t f.6-t 6 t::.nt::, ~iif O)"iii'~::h 1tt,u1J.1:r 
tl t 1, • 6 , :.:. :h (::ff-:> --C , J::3~ l td~jy;~iift· b '€1'~::h{t i!:-!Xf IJ t::. 1, 1 c 1, • 3 ~~i); IEJ ,i -:> 
t~•Q 0 

[ 0007] 

= = --c·' ~:x:iWt:::x-t-t 6<%Wn~:1JiJ'>fmJJ1H::ffiljtt!J~ ho<#W~iii't'tL {#W~@'.O)fr:~i= 
~ Q 1#:tiJ§E::h tL :1/ciW4ltt:: fmJJ1H::ffi1JmJ ~ho 1#:tiJ§E::h 0)-iilftt· &) Q O f,t-:> t ' l#W~@'. i!:­
flT Q ~jy;~@'. (l) ~@'.;1;,l;Ji)Tb'> IElill i::: ~h!:L :§.:Ye~ t:::x-t lliT Q ?#Wn~1J ii~ n .f'·n~~f t 2:­
;/1. o tc::lh, i#W~@'.O)fr:~t::{* ;,s 1#W1'1E::h 'b ~~Ht2:-ho o -t~h '0, <ffW~iii~fl'T 6 ~ 
jy;~@'.O)~@'.:t~JiJrb"IEJilNit ~-:> tc:::t~t::tt, {#W~@'.O)fr:~t::~6ii'f-ff~::hb"~:1Jlf9 b o 

[0008] 

:: c7) J: 3 t::, ~:1/ciWt:::x-t-t b l#Wn~::h i!:-{ffil81Jt::;ftjfj{r, l J: 3 c T 6 c , ~~~@'. O#W 
~@'.) O)fr:f*t::fJ6ii'f~::hb"~:1Jn l t l i -3 tl,kiJ"S-:>tc:: o T~b½, :§.:1/c~WO)J:m~i& 
&O):ftjfj{tO)hi!:-~li:T 6 t, ~jy;~@'.c7)'€1'~::h1t ~!Xf ;,5:.:. t iJ,--c·~ ~1, 1:t~kb'ir>-J to.: o 

[0009] 

~= t·, *~BJltL ~ Ltc::~M~MiRT b tc::nt::~2:-:htc:: 'b c7)t·«> IJ, ~-r-~@'.0)'€1' 
~::hfti!:-mr 1J ~iJ" G, :§.:1/c?JJc7)~~i&oci!:-ftjfjft-t o = t i!:-1lJ1'1E c -t o~jy;~iifi!:-m~-t 
6:.:. t i!:-§i=r~t T 6 o 

[ ~Jmi!:-f!!RRT 6 t::.,Y:Jc7)-¥fi] 
[ 0010] 

*~BJ]c7)-(7)~fl&tL ~~c.7):1/ci~ (LED 1 0) i!:-1fT .fi~jy;~@'. (t9)~'.~~jy;~@'.1 
0 0 ) b'>, Wiic:Yc?Jl'ef(::iJHt 0:h t ;f3 0 , IJU§c:1/c?JJO)~iUi!:-ifflimT f,$}j[J_'.tO)iJNiOC~ti1i 
$ O#W~iii 2 0 ) t, nrJ~c.:x:~c7):tJcJ'i'J i!:-nrJ~c:1/ciW4ltt:::f'wlliT 6 ;j-Jc]'i'J:f'wtl:1$ ( !ffloc-c ✓-it 

3 0 ) t, lru§c1-JcJ'i'J:f'wtl::$(:: J: -J t:f'wtl:: 2:-htc::WJic:1/c~O):tJc]'i'J c M§C.:JC~4ltt::5En Ghtc:: 
§ffi;j-JcWt ~ Jtfx L --C, 1JiJ~c:x:~c7J:1x1!lt Wiicm~1-JcWt i!:-J:tfx Ltc::*s~t=~-::f\, •t, WJ 
ictnxc1)iJNiocifflliri$i!:-~tl;f;/1.ffi!H~T 6 ffirJtt!J$ ( ffi!Jtt!J$ 9 2 ) t i!:-fJiiL:L lru~c.ffi!Jti!J$b>, 
WI~c.~~CTJilNilJ:il&lliri$c7)ii'f-ff~::h O)klfr i!:-~ii'i$:ft:kii'f-ff~::h J,:J. T t:: 1:~~ '0 ~ b' G , 1Ii1~c.i1Ni 
&~1i1i$~ffi1JOO-t 6:.:. t ~~§' t-tb" 
[0011] 

·Jpf;, b ~u&t:: J: htf, ffi!JOO$iJ,, ~~ c7)iJNi&iffllli1i$0)ii'fJl~::h c7)klfr i!:- ~1iri$ft:kil'f-ff 
~::hl,:J.T(::~-f:,~iJ> Gi1Nioc~li1i$i!=-ffillti!JT Q =ti:: J:-:> t' ~jy;~@'.c7)i~@'.:tjirJriJ"IEJmt 
~-:>tc::f~k~t·i::, ~~@'.c7)jl'f~1Jh\1!~ffiUIJJH::±m.Jrr6:.:. c HflJffilJTo:.:. c.iJ'>t·2!:: b 
0 ,i to.:' ffi1JfJfl]$i;>}~f{,Zc7)i/a&~ii'i$~1mzH::ffiUf~T Q = t (::J::-:> '('' :1/c~c7)Iw]!~i!:-fm 
Z1H::ftJM1t-t o:.:. t t/•-r..-~ 6 ◊ 

[ 0012] 

*JeBJl0)-0):t~v&tL *JeBJl0)--1:::_:@lJ-::t~mi:::B" ,--c, Wiicffi1JfJfP$iJ1 , WJ~c.~f:t0):1/c?JJ 
O)~Jl'.O)Jt* < ;t;? 1 r-1"3 ✓ ;z) i!:--5EJ:t*t=~-f:>~t, i::>, Wiici&oc~im$i!:-ffi1Jm-t o 
:.:. t ~~§' c T 6 ◊ 

[0013] 

*JesJ10-0)~uxu, *~aJl(7)Li~ L t::.:t~mt:::B", --c , nrJ§cffi'IfJfP$ti,, WJ~c:1c?JJc7)~-Jcrl'J 
7J'llic EI t~-JcfiJt::~ ~ i"t::, 1Jr1ic~Jxcr) mJJ:~im$ O)ifi~n O)klfriJ"Wiic~J1i$ft:kil'f 
-ff~::h i!:-Jm,ttc:::t~kt::, WJic.~fi(c7):x:WJl:c7)!fflOCO)J:I:$ ( ;t-171 r-J\3 y;z) i!:--5EJ:t*i:: 
~½~b"h, WiiciU~ii'i$~ffi!JOO-t 6:.:. t ~~§' c T 6 o 

[0014] 
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( 4) ~!ffi2007-322718(P2007-322718A) 

*JeSJJO)-O)~u&u, *JeSJJO)~ L t.::tiuxt=:.B 1.,, -c , WmcffilH!Eliiflli1', WJllc~11:11mJifiifB 
t=tmi.. -Z, WJllc~fXO):rc~~7c-h--chili1J1ifl!L'Zh 'J, lfimct~~O)illll_tl~m'fi"fBO)i)'fjfijtfJ& 
Zf'HiJ~c~l/:)(0):rc?ffitO)j)lj~jJ O)irft~ft::kiWJf~jJ l-::J.T?::* i:=:>i;J:ii i;' WI~ci"~j?iifB& 
Z.FHi1~c:rciW~ffi1JmT 6 2:. t ~~'§' t T 6 0 

[0015] 
*JesJJO)-O)~fl&tL *JEsJJ01l::.i* L t.::tiuxt=:.B v,-z, WmcillJ!Hfflli!fiifBh', ttrllc:rcWi!O) 

ffl~ill!J:'. ~ i,&~O)i.ffdi t= J: ~ 'Z filml!ri L 'Z :B 1J , Wfllcffi!Jf;fllifBh', WJ~cHf ~O)ffit~ ~ ffilJf;flli'" 6 
2:.t~~'§'tT6◊ 

[0016] 
*JeSJJO)-O)~u&tL *:Jp;S)jO) ~ L t.::tiuxt=:.B 1.,, -c , Wmc:rc~O);jx~ti,, ttrfc:rcWi!O) 

~JJ:'.Xti1J11~c:rciffitO)ffl~~JJ:'.t·cb 6 2:. t ~~'§' t T 6 ◊ 

[ JEBJI0):9:JJ:m:] 
[0017] 

*JeBJJ?::J:tU:f, *~@'.0)'€f~:1Jft ~fill'? i;J:fi i;, ~:rc~O)ffl~illlt~ ftJffi1tT 6 C: 

t ~ AJfre t T 6 *~~@'. ~ :f'lH!t-t 6 c:. t tJ,t·~ 6 o 

[JE~~*~T6~~0)ft~O)ID~] 
[0018] 
tJrt=21i 1-z, *JES}jO)~~ttiti=~ 1i 1-z1;RJ00~ :w~ Li;J:ti, 1; i~sJI-t 6 ◊ i;t:h, t.:J.T 0) 

fillffiO)fc.i!!.t=:.BP'Z, ~-Xt:lfflfJ.?LO)i"fB-n\.(::tL ~-XUffi{J;J,O):Ff-ry-~f1L-Z1.,,6◊ td::.· 
L fillffiUffi::i:\.'.;13")-/;J: t, O)t·cb 6 c:. t t=ffi;gTFZ~ t·S 6 o 

[0019] 
t.:t::.'L., fillffitt:m:rta"J~ t, O)t·cb 1J, ~ ~$0)l:t)¥i;t: cUfJi!~O) t,O) t ti~i;t: 6 2:. t t= 

ffi ;g 4 FZ ~ t· S 6 ◊ VI:~ 'Z , J3. ~a"J~~$i;J: c· til-.:J. T O)~jlSJJ ~ ~ID L 'Z flJl!ffT .r-:;_ ~ t· S 6 
o £. t.:, fillffiffl1Lra"lt=h \i • 'Z b 1L \i W)~$0)rffl(i-'? l:t*:IJ'~~ 6 $-5-tiF~£. h 'Z \i • 6 2:. t 
timMat·S6 o 

[ 0020] 

[ ffi 1 ~m!!IDfiJ J 
( t1:1i~*~~@'.O)fflnJt) 

i1rt::2i. 1-z, *JESJIO)ffi 1 ~m!!IDfiJt::fi6tst¥~*~~ctfO)fflnJtt::-~1., ,-z, l;RIOO~~ 
~L~b'>i;~JlBJJ-t" 6 o l;Rl 1 .bHlfill2 U, 1"JeSJJO)ffi 1 ~HfilIDfiJt=f*6t!l:¥~*--'-r-~ctf 1 0 
O ~ ~Tl;RJt· ir> 6 ◊ fill 1 t=~-t- J: 5 t= , t!l:¥~*~~@'. 1 O O ti, t9:¥ v .1/ y:_· 8 O ~ ff L 
'"( ;B 1)' =rl¥J..-.· ✓ y:_· 8 0 t=J: ~ 'Zi=Jt::k~ ht.:®~ ;z ~ lJ-.1/ 2 0 0 J::.t::t9:¥T 6 0 

[ 0021] 

!;RI 2 t::~T J: 5 t::, t~¥~*~~ctf 1 0 0 U, ~ltO) L E D 1 0 t , ~Ix O)t'%W~@'. 2 
O c, ~J:!(O)~JJ:'.-t: :·/'It 3 O t , ~~0)7"--r,o ·1 f 4 O t, ~f:!(O)~:rciflitt 5 O t, ~ 
J10)ii'l~1,:t,1t. 6 o t, :7··1 ~ o 1 •,1 ~ 7" 1J _-;z-k 7 o t, t~¥v Y :x_· sot ~1fi'" 6 0 

[0022] 
LED 1 OtL ~eO):rc~JET6:rciW ( LED 1 0 r, LED 1 0 g&ULE D 1 0 b 

) t·cb6o i;J:;B, LED 1 QO)~JJ:'. (J1Cl&) tL LED 1 QO)ffl~illtt(::tix1'¥T6◊ 
[0023] 

l#"W~@'.20ti, LEDl O~l::tlHthh'Zh'?, ~LEDl 00)ffl~illll_JJ:'.~{ltiL'31Jt::~ 
i!riT 6 l#W~ctf ( 1#-W~ctf 2 o r , 1%W~ctf 2 o g &ZFi#W~@'. 2 o b ) t· S 0 o J3. ~B"J 
t=u, ?#"W~ctf 2 0 ti, ii'lrir-'?~{W~ c· O}JJ$c·~ LED 1 0 O)ffl~ill&~ rif 6~@'.c· 
2b '?, m11mifli < 11{12 tu, :;;pl;RJ~ > t::J: ~ -z tm~ut::ffi!Jm~:h6" £. t.:, ~rirW~@'. 2 o 0) 

1#-Wf~:h ~ 1::.lf J: 5 t T 6 t, <#"W~@'. 2 o iiiWJf-t 6iili~:1Jn1::k~ < ~ 6 0 

[ 0024] 

{71J i.. tf, wrirt= {* 6 ?#"W~@'. 2 0 -c·?wWf~jJ ~ 1::.!f 6 t.:~t=ti, ii'l~O)ffitii ~ itt-'?T ;Q:, 

~i.;1S 6 0 £. t.:, ii'l#O)mtii ~~v-tt.:crl)t::;t-."1/7°0)~~:h ~ 1::.lf 6&::,~h'cb 6 t.:~, <#" 
W~ctf2 O0)illfif~:1Jh1::k~ <~c60 -JJ, ~l#t::fi6<#W~@'.2 o-c•iwW1'm:n~J::.!f6 
t.:isbt::ti, ~'AO)i.ffdi ~~-'?T4:?~7J'&) 6 ◊ £ t.:, ~O)i.ffdi~~'\"Tt.:crl) (:: 7 7 .1/0)5~ 
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( 5 ) 

lb1J !- J::.ff -td'.:~h'cb 6 tc::b':l, 1'%:W~@". 2 o OJi¥fl':~1JiJ':k~ < '£ 6" 
[ 0025] 

~!ffi2007-322718(P2007-322718A) 

~:B, ~W~@". 2 o tL Rl~-'?~<iH::f*6~@".tc:ft--Zti7d;'< '"C, ...-z,1,,f- .r. *-¥'£ c:·--z·cb 
-:i-Ctieek\.•◊ 

[0026] 

ffitl!t-t: :;..,,-Jt 3 0 t:L LED 1 0 b•3'ET 6:'/cO"Jffill!t ( i'r'!..IJO !- LED 1 0 m,t:::.t,Uf:lT 6--l: 
1/-t:r ( ~fit--!: ::..,,-it 3 0 r , ~fit--!: ::..,,-it 3 0 g &U~fit--l: :;..,,-Jt 3 0 b ) --z·cb 6 ◊ '£JJ, ~fit 
--l: ::..,,-it 3 0 h'>"~r.@".2' ::h.6 fil@".t:L LED 1 0 i?'3ET 6:'/c0!WJl'.h>1'§itf:luJfI~'('it);fct.L c· C: 

t::~c@". 2' n 't" i eek l, 1 c:. t um~--z· cb 6 , 
[ 0027] 

--r-1,0•:1 V4 otL :cg.LED 1 oh"'3'E--t6:'/c!-~:'/c$:tf5 omat=~<o•1/ r (--r-1, 
D '1/ V 4 0 r, --r-1-::0 "/ f 4 0 gl!ztf"--r-1-::0 '1/ V 4 0 b) '('it) 1), --r-1,:}B:J:k!-fl L­
'"(°\. •6 o 

[ 0028] 

~:'/c$:tf 5 0 tL :cg.LED 1 0 77'3'ET 6:'/c!-Htd3aH-t,Jv6 O@Jlt::~< $:tf ( ~:'/c$:tf 5 
0 r ' ~ :'/c$:tf 5 0 g EH.F~ :'/c$:tf 5 0 b ) 'c\:f) ') ' ftJt±:J:k0%:J:k !-fl vn l 6 0 

[0029] 

Rla~J ,-t,Jv 6 0 tL :cg.LE D 1 0 ii'3'ET 6 :'/c!-$::~T 6 ~~*-¥ Ulia~J ,-t,,i, 6 0 r 

' Wia8a/ ,-t,Jv 6 0 g &U'iWa~J \ ;t,Jv 6 0 b ) 'c'cb 6 0 

[0030] 

:>1'1 7 o1 '1/ 7 7° 1) .7:.:1~ 7 o tL :cg.fW~1,;t,1v 6 o iJ>t:;, teM2 ::h.tc:::'/c!-irftx L-t, iiftx 
2 :t1fc:::'lc!-t9:¥v::..,, .:::( 8 o ffl.H::teMtT 6 o 

[0031] 

t9:¥v :./;z::s O ti, Jl' 17 01 '1/ 77 1) ;;r . .:.L.. 7 0 fpGtf:lMt2::h.tc:::'lc!-flt:k Lt' 7..7 1) 

- ~/ 2 o o J::.t::~ffl !-t9:¥-t 6" 
[ 0032] 

( t9:¥~*jy;~@".0fl.fI~fo '1/ 7 ) 
J;JTt::;t:,\. 1t, *3'E8JlOJffi 1 ~~!l~(::fJ6H¥~*jy;~ct![0fl.1i~fo '1/ 7 t::--::>\. •t, 

[Zlffif!-~~L'£7J' t:,fjGEfJIT 6 0 [ZI 3 ti, *3'E8JjO)ffi 1 ~»~7fJi'l'Jt::f*6t9:¥~~jy;~ct![ 1 0 
o 0fl.~fo '1/ 7 !-jy;'"tt:mc•cb .fi ◊ ~t=>, t:m 3 t·LL *-9%BJH::--::>\. 'ltBJl:fi(::fjGBJl--t 6 tc::b':l 
t::, t9:¥~*jy;~@". 1 0 O0):f-ffiftxcTJ~:gf\;ij,~~2'::h. t\.,.fi;~t::~~TFZ~c•cb.fi ◊ 
[0033] 

[Zl3 t::jy;T eek '3 t::, t9:¥~*jy;~ct![ 1 0 OtL J::.i£Ltc::fflftxt:::1rni.. '"C, ~c11'!$9 1 t, 
ffiljt'f![:gf\ 9 2 c !-flT 6 ◊ 
[ 0034] 

~c11'!$9 U;L LED 1 O'f/f?::5Eilb0:tctc:::cg.LED 1 QO)~!JtO)§ffl~nt!-~c1t!L---C\.l 
60 C:.C:.c·, §ffl~fittL LED 1 Om,(::JE'.b':l0htc::!WJl'.JJ*@ff.tftic•ib-fio site::, ~c11'!$ 
9 1 tL :cg.LED 1 0 0~l!t0lt*t::f* 6 §ffllt* ( ;t-71 r,J\ 7 /;() !- ~c't!T 6 o '£ 
t,s, ;t-171 r-J'\7::..,,:;ztL LED 1 O'f/ft::5Eb':lbhtc::§ffi!WJl'.OJJ:t*t::eek-:i'"CJltl:l2'h-C 
Lti.- 1 0 

[ 0035] 

2' G t::, ~cffi$ 9 1 tt, ~~W~ct!i 2 0 0m1t~1J O)i;--~H:::N Lt ~t~uJ![~~ft:kil!flf 
~:;IJ!-~cffiL '(l,,1-fi O '£:B. tcffi$9 1 ii, ft:kil'Hf~:;IJl::f-ti.. '(' ~i'%W~cti2 00{'% 
WfE1JOJiiHt=M L t~t~uJ~7£:&),Jw:WfI~1J!-~cffil,-CV•-C ti eekVlc 

[0036] 

ffilH~$ 9 2 Ii, ~f%:W~@". 2 o ( <WW*@". 2 o r , <'%W~ct!i 2 o g , <%W~cti 2 o b ) 
, ~~nt-t:.:.,·'lj-3 0 (!W)l'.-t:::..,,'lj-3 0 r, ~_oc-t::;..,,-Jt3 0 gl!zU.~!Jt-t:::..,,'lj-3 0 b) &U' 
~ci2.$9 1t::tim2ic-C\.•60 '!t.t.::.. t1Jt'f![$9 2li. :cg.i4fW~ct!i2 O t::f~Mf~h6~vff!­
ffi!Jt'f!IT 6 C: c l::eek -:i-C, :cg.IBtrJ~@". 2 0 0<#:WfI~:;IJ !-ffilJ:fltliT 6" 
[ 0037] 
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J'!rt~1¥u::tL ffi'Ifffllfffi 9 2 tL :§.!WJt:--1:: 1/'"it 3 oh· t:,Ifxfi-t 6t9!1±:~Jl'.t ~c't!fffi 9 1 ,::~c 
11'!2'ht.: Eif~~Jl'. t ~ J:t® Lt, t§!l±:~Jl'.iJ>§ffl~Jl'.t::~ Lt 1, 1~1, •LED 1 0 t::xtfGT 
6 <4iW~ti: 2 o 0<4fffil'fEJJ z 1MHt-t 6 o 

[0038] 

:1 t.:, mrJmfffi 9 2 tL :§.?4fW~tii 2 o 0ii'fff~n 0-ii-~tz~c't!fffi 9 1 t::~c't!c' ht.:ft* 
ii'i-ff~jJ UT t:: ~~~ti G , :§.<4iW~ti: 2 o t:: ~Ur-t b ~ifit ( ?%ffll'fEJJ ) z ffllJUP-t b 0 

[ 0039] 

{J!Ji_ tL ffi!Jf{El)fffi 9 2 tL LED 1 0 c:rJ~&~ Eif~!WJl:t:::ifr·-:Jtt 6 t.:/JQ(::, ::§.~%W~tii 2 
o 0<4iWl'fEJJ z~1t L J:: 3 t Tb t, ::§.<%W*ti: 2 o 0ii'i~n 0,g-.Hiift*ii'i-ff~jJ z 
~:t.--c L:13:t£-ii-t::ii, ~c't!fffi9 1 t::~c'lt'.2-ttt.:;t-171 r-J'\71/7..zi*~~iJ,t, <%W* 
ti: 2 O t::H!Jft-t 6 ~im ( <%Wl'fEJJ) ~ft.iffift-t 6 ◊ -t~:h~, ili'JUllfffi 9 2 ti:, LED 1 O 

0~Jl'. iJ, El ffl~Jl'. c ~ 6 :1 't'' <WW*'ii'. 2 o (1){%Afll'fEJJ z ~~Ht-tt---n:: , ft*ii'i-ff~jJ z ~ :t. 
~1, •ielfflr-rc;-t-171 t-J{51/ _;1,~f*-t:>~ii0<4iW*l!f 2 o b~.iffit::ffllJffEll-t 0 0 

[ 0040] 
( ~Jl'.ffilJfifl)(l)-{JIJ ) 

tlTt:::01, •c, *1EErJi(1)ffi 1 ~JJWJl&(,;:f*0~Jl'.ffl1JffflJ(1)-01Jt::'"J1, ,--c, rRIOO~~~ L~ 
iJ, t:, ~ErA-t 6 o cRl 4 N.tlrR! 5 U, *1EEf~(1)ffi 1 ~JJfilffll'rnt::1*6~Jl'.ffilJffE11(1)-{JIJ(,::'"J 1, •t ~Jl 
B]T 6 f.:/i)(l)[Rl'"('if> 6 0 

[0041] 

aw t::, L E D 1 0 (l)~;lj!iM t::J,G t Z , L E D 1 0 (1)\WJl:;o>~ftT 6 f§IJ(;:'"J i, • Z , [RI 

4~~~L~iJ'0~JlBA'"t00 ~o, rRJ4t::J:31,,z, wt,i,iLED 100~Jl'.-c-ib'J, t:l!fi~ 
ti LE D 1 0 t::~Urc> h6 ~ifit't'·;b ,5 o 

[ 0042] 
rRI 4 t:::>y;-t J:: 3 t::, ~~m~~Jl'.~!i, LED 1 0 (T)J_;!k;,Mt}l'.;o>f.l:f; < ~ 6 ~ c: ( iiw~ 

jJ z~it.T 6 ~ c ) (,;:J::-:> Z fnJJ:. L, LED l O 0:{;!k~iJ,~ < ~ 6 ~ c 0%WfJEJJ z 
~:faT 6 ~ c ) t:: J::-:> Z f.l:f;TT 6 o {Jlji_ (;f. LED 1 0 t::{!~iVcr-2' :h-0 ~ifii:iJ'>I O '"Cir> tJ , 
El ffl~Jl'.iJ> L C t· ib 6 ;I;~ z {JIH::2¥tf 6 t ' t§!l±:~.&iJ> L 1 '{'' ib 6 #;ii"t::tL ifiWffEjJ z 
~ift-t 6 C:. ct::J::-:> '"(LED 1 0 0~&z El~~Jl'. (L O ) t T 6 ~ c iJ,'t'·e- 6 ◊ -jj, 
t§!l±:~Jl'.iJ>L 2 't''ctJ ,5:t£-ii-t::ti, roWl'ffjJ zKii:faT 6 ~ C: t::J::-:, l LED 1 0 (l)~Jl'.z El 
ffl~& (L O ) c T 6 ~ c: ;or't'-~ 6" 
[ 0043] 

<xt::, t9!1±:~Jl'.t m~~Jl'.t zJ:t®Lt, roW*l!f2 00<tW~nzffi1Jfffll-t0{J!Jt::--=>1,, 
Z, rRl5z~~L~iJ,,Sf5tEfJiT00 ~J:3, rRl5 (a) ti. ~c'ltfffi9 1 t::~c·t!c>td.:Elffl~ 
Jl'.0)-{J!Jzjy; L Z o I), [RI 5 ( b) ti, ~Jl'.-t 1/'"it 3 0 t::J::-:> ::~a: c>rd.:~lli!WJl:0)­
{J!Jzjy; L Z V16" 
[ 0044] 

C:.(l)J:: 3~:t£-ii-t::ii, ffi1Jtillfffi9 2ii, t9!lli~Jl'.t E1ffi1;!WJ1:t0~:frJ:tift::fGtt, ::§.<% 
W*'ii'. 2 O (l)ifiW'lfEjJ z W.T (1) J: 3 t::a'IJ I') ~ Z 6 o .!"! ~a1t::U, LED 1 O r 0)~71\l:tif 
(Rw)!i, Rw= (30-20)/30==c0. 33't''ctJ-:So !Al:ttH::, LEDlOgO)~ 

71'".ltif ( Gw) tL Gw= ( 6 0 - 5 0) 6 0 ==c O. 1 T'Cib I), LED 1 0 b (1)~71'" 
J:tif (Bw) Ii, Bw= ( 10-10) /1 0=0c·ib-00 
[ 0045] 

ml,1'""(, lwffl~ti:2 0 d::a"JtJ ~z (:,h6<WW'liEJJ(1)flJB ( R) Ii, R= Rw/ ( Rw 
+ G w + B w) = 0 . 3 3 ( 0 . 3 3 + 0 . l 7 + 0 ) = 0 . 6 6 t ~ 6 ◊ !AJ;f§JH::, 1#"W 
*ti:2 0 g t::i§IJ I) 3'""( ,S.h6roffll'ffjJO)flJB ( G) !i, G= Gw ( R w+ Gw+ Bw) 
= 0 . 1 7 ( 0 . 3 3 + 0 . 1 7 + 0 ) = 0 . 3 4 c ~ I) , <%W~tii 2 0 b t::@'.IPJ ~l 0 
:h6<wWl'fEjJ(1)flJit (B) U, B=Bw/ (Rw+Gw+Bw) =0 (0. 33+0. 1 
7+0) =0c,;t6◊ 
[0046] 

~H, /alJfifl)fffi 9 2 ti, Jll±: 2-.htc:fll&'f- ( a"JB ( R) , @'.IJB ( G) ZiHFa'IJit ( B ) ) t::J;r5 

SEC et al. v. MRI 
SEC Exhibit 1022.4084 

IPR2023-00221



( 7 ) ~!ffi2007-322718(P2007-322718A) 

t --C, tiJ'.l(O){i'i$11~@'. 2 0 O)~~i=n?a'.2':h.-f>ft::k<i'iW'§~J] 1!:'~<WW~@'. 2 0 (,;:tlJ rJ 3( 
0 0 

[ 0047] 

=O)cct 3 (;:, ffi1JfiflJ$9 2iJ', W!tl:Uf.at&t §ffi~&cO)li'-lt~t=f6t -Z~<WW~@'.2 o 
t=?tW~:h 1!:'1'tlJ fJ 3 t 6 = t t= cct -:i --C, ~<i'iW~@'. 2 o 0)1wW~:h ( il'fff~:h ) O)i;Hh' 
ft::k<tWf1~:h ( ft::kil'fff~:h ) 1!:' )t!! j_ ft=, ;t.91 ~ 1 \ 5 >" A 1!:' tt19'T 6 C: t t;,z:-~ 6 0 

[ 0048] 
( f9:'¥~*jj;-~@'.O)jjj{t) 

.k'Xfl;:;Bi., ,,: , *JeeJicrJm 1 ~:m,tJFilJ.t=1*.f>t9:'¥~~--'j;-~@'.O)jjjftt=-_)~ ,-z, IZ!mff ~ 
~ L~iJ>f:,JmBJi-t 6 Q IZ! 6 tL *JEB}jO)ffi 1 ~fif!!'/BriJ.(;:f*.f>t!J:'¥~*jj;-~@'. 1 0 0 O)jjj{'p: 
1!:'~T7 o-lZJ--C'cb .f> o 

[0049] 
IZJ6(;:~-tcct--3t;:, 7,T•;17'1 Ot;:t:;1.,,,:, t9:'¥~~--'J;-~@'.1 OOti, LED 1041ft;: 

LED 1 0 0)~~1!:'W!tl::T 6 0 

[ 0050] 

AT''l/2 O(;:t:;n-C, t~'¥~~--'j;-~@'.l O OtL AT''/7°1 ot·W!tt:2':h.t::.~tt:~& 
t ~c'l:i$ 9 1 t=~c'ti 2' :nt::. EI t!~& t J:UP:£-t 0 ◊ 
[ 0051] 

AT ''I 7'3 0 t;:t:;P--C, t9:'¥~~--'J;-~@'. l O O tL ~tt:!WNiJi §:t:!~~t -ltT 0iJ'i'S 
t;,1!:' LED 1 0 41ft;:flJJE'.T 6 o £. t::., fst'¥~*jj;-~@'. l O O tL ~t cJJ LED 1 0 (;:··::w, 
t~tt:~&iJ'§W:!\WNt-flc-t 6:t¼i'rt=tL -~O);ll1f_!l!1!:'iftT-t 6 o --Ji, tst'¥~*~~ 
@'.1 0 O!i, W!tt:!WNiJ,§t:m!WNt-flcL~t,•LED 1 OiJicb.f>#lji;(;:li, .::ZT•;17°4 0 
O):Z/:!:f_!l!(;:ff.f, O 

[0052] 

AT ·'!7'4 0 (;:j:31.,,-z, t9:'¥~~--'J;-~@'. l O OU, ~LED 1 00)~~1!:' §W:!WNt­
ik2'-lt 6 t::.cnt;:£,~~~<i'iW~@'. 2 o O)J/liif~:h 1!:' J!ff l 6 o 

[ 0053] 

AT ·'!7'5 0 (;:t:;1.,,-z, t9:'¥~*~~@'. l O OU, AT ·'17°4 OtJ!ffl ttd::.i/liif~ 
JJO)i;H Ul'JJ:f~JJJ!ff) iJ>Jl"iJjj"J'Jf~JJ1!:')t!!7_Q;b•i'1ff;>~flJJE'.T0c £.f::., ts!:'¥~~~ 
~@'. l O O Ii, il'Jif~:hJ!ffb,ft::ki¥fif~:h ~)t!!j_ 6;1:Jlji;t;:U, k'r ·;17° 7 0 cJ):ll!f_!l!(;:ff 
') ... iWJt~:1JJ!fft,ft::kiWJt~:1J.12rrt·cb 6;1:Jljii-t=i±, ;,, T •:✓ 7" 6 o O):ll!f.tt=~6 0 

[0054] 

AT ·'!7'6 0 (;:t:;1.,,-z, t~'¥~*jj;-~@'. l O O!i, ~LED 1 00)~~~ §W:!WNt­
ik0-lt6t::.cn(;:, ~<i'iW~w'.2 ot=~~T-"Z~~rni1!:'{lfil'.iJ'lt=iRJi:'.'t"6◊ J3J:zt-:a1.H;:U, tst'¥ 
~~jj;-~@'.1 0 OU:, ~tt:~&t §ffl~!J{tO)~n .... t=J;Gt--C, (lfr2'-lt~d~i~iJ>cb6iMi!Jr 
~ ~tt: L , ~tt: L t::.il@.&tc:'lt L E D 1 0 O)~ijlill.'tnt 1!:' ilfr2' -It 6 t::. (i) (;:£,~~~rni1!:' tk:JE'. 
i'"6◊ 
[ 0055] 

AT ·'!7'7 0 (;:t:;1.,,-z, t9:'¥~~--r;~@'. l O OU, ;t-91 ~J'\7 ::./::Z1!:'ttt~ L~iJiG, 
~<i'iW~w'.2 0 t=f*~T-"Z~ ~vn ( ,g.<WW~@'.2 0 t=l!f'PJ 3( .f,.rZ~?-%-Wim:h) 1!:'iRJE'.T 
0 0 !'!~l'rl.;Jt;:!;t, tst'¥~*~~@'.1 0 0 !i, W!tt:~ntt §W:!ra!J{t0)~71J:l::~t=J;Gt--C' 
1%W~@'. 2 0 t=<*~T'"-~ ~f,[ ( iWW~@'. 2 0 t=tlJ 1J 3l 6-"Z ~ 1%$11~:h) ~iRJE'.T 6 0 

[ 0056] 

AT ·'!7'8 0 (;:t:;1.,,-z, t9:'¥~*jj;-~@'. l O OU, AT ·'17°6 0.X.U::ZT •;17°7 Ot'iR 
Ji:'.0:h.t::.~ifii: ( <WWi~:h) t=tE-:i --c 1i'iW~w'. 2 o ~ {mfJJrJt;:ffilJfiflJ-t 6 0 

[ 0057] 

~o, f9:'¥~*~~@'. 1 0 0 U, AT -17°8 00):ll!f_liJ,iftTT 6 t, :j:ijtFA T•;17° 1 0 
O):ll!f.tt;:~-:ic, AT .. 17° 1 o~AT'1/ 7°8 o 1!:'Jv-7°>1l!f~-t 6 = t t=cct----:> --c, LED 1 
o O)fflijliM1!:'ft.&I1t-t 6 ◊ 

[ 0058] 
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( {1:ffl&t.F~:m:) 
*?esJJoy~ 1 ~:M!i.ID~1-=f*of1it¥~*jf-;~@'.1 o o 1-=J::tiJ:L ffilJfW-$9 2 ti, tii-xO)<#" 

W~@'. 2 O O)ii!f-Jf ~jJ O)~ilt ~ :ft:kiW-Jf ~:h ,l,j T t= f* 1:) ~b" G i%W~@'. 2 O ~ ffirJ ti!IT o C: 

t t=J::-:> -c, f~:1i~~jj?~@'.1 o o O)f~@'.tJ;?'Jh:1"f61i.!Nit ~-:> tc:~~7d'.' c:·t=, tR¥~~jf-:~ 
@'.1 0 0 O)il'f-Jf~:1JiJ,~ffilJII.Nl=~111IT o C: t ~fflJffilJT 6 C: t b"'Z:··~ o o '1J..tc:, ffi!Jtill-$ 9 2 

b>~f-x O)i#"W~@'. 2 0 ~flfl31J t=ffillti!IT o C: t t= J:: -:> -C, LE D 1 0 O)~ijhJl.iffr~ iliil5m=a 
Jllfl::i""" 6 c:. t b>'Z:" 2- .b ◊ 
[ 0059] 

~Uc:, *?EBJJO)ffi 1 ~1if!iID~t=1*-U1it¥~*jf-:~@'. 1 0 0 t=J:: td::L ffirJtill$ 9 2 tL L 
E D 1 0 O)~fit ~ § ffl!WJ.l t -i~ ~ it J:: -3 t T 6 t , 'i1<#"W~@'. 2 0 O)ij!j-Jf~::h O)~ilf iJ' 
:ft:kii!f-Jf~::h~ii:li_ -C L..:i -3 tfr&rt=, LED 1 00)!W.J3t:b>§ffl~JJrt-ikT o :£:t·itW~ 
@'. 2 o O){#"t:fl§~:h ~'Ii-il::itf' t=, ;t 71 t- 1 \ 7 1/ .:z ~ 1* 1:)7d'.'iJ' G i#"W~@'. 2 o ~ ffirJfWT o 
o v:t-:> -C , f~¥~~-'f-;~@'. 1 0 0 O)iff-Jf~jJ iJ'~ffilJ ~~t=~□T 6 C: t 7d'.' < , L E D 1 0 0) 

~ffr ~ ftilffi-il::T 6 C: t iJ'c· 2- o " 
[ 0060] 

[ ffi 2 ~:liWJiJ J 
l?J.T t=t:5~ •-C' *J'eBJjcTJffi 2 ~:lif!iIDJ'fJ(=--:)1, •-Cf£BJJT b O ~-i:,' !JTt=i5 t •-C tL J::3~ 

Ltc:ffi 1 ~:lif!iW~cffi2~./if!iID!tiU::: O)ffi~1,~U=--:)1, •-C ±c L -cmsJJT o o 

[0061] 

J'!~s~i=tL J:..i£Ltc:ffi 1 ~nf!iIDJic~t•!;L t~¥~~-'f-;~@'.1 0 0tL {%1:fJ~@'.2 0 t=f:!t 
Mr~.h.6 ~jJit ( i#"W§~::h) O)h.t=--:)1, •t ffirJti!IT 6 o C:..h.t=:t.t Ve, ffi 2 ~./if!iIDJiJttL fR 
¥~~jf-;~@'. 1 0 0 tL <tW~@'. 2 0 t=f:!tffl~.h.o ~Im ( {#t;l]l'f~::h) t=1J□ i_ -C, LED 1 
o t=i*ffl~.h..b ~Ilit~ffirJmi""" o o 

[0062] 

( f!,t¥~~jf-;~@'.O)~j'f~7··O •-; .Y ) 
L-1Tt=w.-,-c, *?EBJJO)ffi2~:/n!i.ID!'fJt=1*of!,t¥~~jf-;~@'.0)~§~7··o •-; .Yt=--:)1, 1-c, 

fillffi~~~L7d'.'b,GmsJJT .b ◊ fill7 tL *?EBJJO)ffi2~:lif!iIDJiJt=1*of~¥~~-'f-:~@'.1 o 
0 O)~~fo '/" .y ~jf-;Tfillt•&:io ◊ ~H' [;R!Tct:L J:.~l...fc:[;ill 3 t ll"t]-O)fflff'tt=--:)1, 'l'( 
/j:il"tJ-O)f-'j'~~l'JL '(t l,b 0 it_:, [;ill7 t·!;L J:.J£Ltc:[;ill3 C il"tJ~(=, t~¥~~7F~@: 1 
o o O)fflff'tO)-$iJ>'€f~~.h. -C ~ ioJ,~U=t«~i"""r<.~ t·&:io o 

[ 0063] 

fill 7 t=jf-:i°"" J:: -3 t=, t~¥~~jf-:~@'. l O O tL LED 1 0 t . <fiW~@'. 2 0 t , ~Mt 
1/1) 3 0 t ' Ic·t!$ 9 1 C ' ffi1Jm$ 9 2 t ~ lfT 6 0 

[ 0064] 

!c't!-$ 9 HL 'i1itW~@'. 2 0 O)iff-ff~:1J&tf"'i1 LED 1 0 O)ii/f-ff~jJO)~ttt=t-ti""" o 
ft:kiW-Jf~::h ({#"t:f]~@'.+3/cwlO ~iJC1t!L-Cl,•6◊ it-:, icffi-$9 lU, LED 1 ot=f* 
MtT 6 = C iJ>ff~~.h.o~~O)ft:k5Et§~ LED 1 04ltt=!cffiL '(I, •6 0 

[ 0065] 

ffi!Jtill-$ 9 21:L {#!fl~@'. 2 0 , !WJ.lt ✓1/ 3 0 &U'ilcffi-$ 9 1 t=1m .z. -C, LED 1 0 i= 
l ttwJc ~ .h. -Co 1J , 'i1<%!fl~@'. 2 0 t= 1*fflT o ~mi ( 1t!fl1'f~::h ) t=1m .z. -C , 'i1 L E D 1 0 

t=i:!tWirT o ~ilit~ffilJmi""" .b" i tc:, ffi!Jtill$ 9 2 tL 'i11%!fl~@'. 2 0 O)ii/f-ff~::h&U'i1 LE 
D 1QO)jj!f-Jf~jJO)~ft~!c'IJ&:$91 t=!cffi~.h.tc:ft:kil/f~::h UtW~@'.+3/cil&) tlT 
t=f*--:)c t lt=, 'i1L ED 1 0 t={M:~~.h.o~ilit~!c't!-$9 1 i=Icffi~.h.t~:tttAJE~tl"'f 
t=f*1:)7d'.';o>' G, ~<t!fl~@'. 2 0 t=1*WirT o ~mt:&tF'i1 LED 1 0 t=f*WirT o ~mt~ffi!Jti!IT 
◊o 

[ 0066] 

J'! f*s~(=U, ffiljti!J-$ 9 2 U, {yjt;l)~tif 2 0 t=f*WirT o ~im~±w~T C: ct= J::-:> -CLE D 
1 0 O)~Jlrii'ri'iJJ:.T o!IJ~ ( ,l,jT, l%W~@'.~~ffi!Jtill~1J$) t . LED 1 0 t=i:!tfflT o ~ 
ilit~±w~T C: tt=J::-:> -CLE D 1 0 O)~Jlrb>ri'iJJ:.T o!IJ~ ( .k'J.T, 3/{;V]t~~ffilJm'rJJ$) c 
~ .l:t~To ◊ 
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[0067] 
± t~, ffilH.ilJS!i 9 2 tL :YcWll~ifiiifj1Jt}P:9:}J$iJ>IfiW*l!f~t'ff.ffi1J{itlJ:9:JJ$J: IJ b f6} l ,ffrir(::ti, 

~LE D 1 0 t=~~T 6 ~m[~ ~{fit;j]*l!f 2 0 (;:f!t~T 6 ~m[J: t) b {j:n; L--CffilJ{itP'"t 6 0 

-1L ffilJ{itPS!i 9 2 t;L :YcWll~mi:ffi!Hwllx-JJ.$b'iiiW*l!f~im:ffilJtitll:WJ$,L.?J.T--c.Y) o ±fr&rt::tL ~ 
l#W*cti 2 0 l:: #t~T o ~i:ffi. ~ ~ L E D 1 0 i:: f*~T 6 ~im: J: IJ b fi:1c L --C ffilJtitllT 6 0 

[ 0068] 
( ~JJ:'.iliJJf.iPO)-jflj ) 

tJ.Tt:::B~,--c, :;,f;:JB8Ji7Jffi2~JJW1t~l::fJ:t,~JJ::ffi!JtitP0-0J1t::--::i~,--c, 11llOO~~~Lt;;: 
iJ,i:,~aJiT 6 o l1ll 8&tll1ll 9 LL :;,f;:JB8,ij0ffi 2 ~JJf!tllJ!'rnt::fJ:f,~JJ:'.ffiJJf;fllo:i-011(,::--::i~ •--C~Jl 
BJiT 6 t~iii)C)l1ll'"('.Y) 6 0 
[ 0069] 
:iiltJJ(::, <wWitli:~im:ffi!Jtitllx-JJ$(::--::w,--cl1lls (a) &tFl1ll8 ( b) ~~~Lt;;:b,f:..,~JtBA 

T60 i;;::t'3, IX[S (a) (::t:H \'"(, ilt/ifiEttLED 1 00!!¥~c·;b t), 1.ifmtl:LE D 100 
ffl~i:i£-r·;n o C ± t~, 11ll s < b ) t=t> ~ ,z, ¼frtfil!ii Ls D 1 o 0ffl~iNt.l!l'.«> 1J, 1.00,rni:t 
'i#tll*l!f 2 O t::~~~ho~ffirc·it> 0, Ta iitR~:lfl£.o~l!f 1 O 00)1'~'AiNtc·it>6 ◊ 

[ 0070] 

11ll 8 ( a ) t::~--t-J: -3 (::, LE D 1 0 0~JJ:'.tL LE D 1 0 0ffl~i£JJ:'.b> __l:_;o, 6 (;::fit~ 

--C {.!:£TT 6 0 Wik tL LED 1 0 0ffl~i:iJJ:'.b>T 2 c·.Y) 6 :%i;-(::ti, LED 1 0 0~,IJ:'.ii 
L 2 c· .Y) •·L LE D 1 0 7lffi~i:iJJ:'.iJ>T 1 c·rb 6 tJ;-@r(::U, LE D 1 0 O)~JJ:'.U L 1 c· it> 
Oo 
[0071] 

'£:b, §ffl~&h'L O c·it> -1StJ;i;-~0JH;:~ff 6 i:: , LED 1 0 0~JJ:'.b' L 2 --c•·it> 6 tJ;i;­
(::ii, LED 100ffl~i:i&Ll:::Jf6,:.ct=J:~--cLED100~,IJ:'.~TffoC.:i::i}AJf.ili 
c'ib6o -jj, LED 1 00~JJ:'.b>L 1 c·«Jo:%i;-(::ti, LED 100ffl~iNtJJ:'.~Tff6 
C.: i:: (:: J: ~--CLE D 1 0 O)~JJ:'.~ __l:_tf 6 2:. i:: i;>AJ'ff~c·.Y) 6" 
[ 0072] 

-jj, '1ll8 ( b ) t::~i""" J: -3 (::, r~W*@f 2 o t=~~~:i1.6 ~ifit Oi'iW5Ql!f 2 o 0iiHf 
~:h) ~~-'?TC.:U::J:~--cLED 100ffl~i££b,iff;Ti"""ol1frJ,g- (.[,.:J.T, Iw]!££1lf;T 
l1f1Ji;-) ti, LE D 1 0 0ffi~iNt!J:'.b'7'~m.i£ { Ta ) (;:Jlr·-::S < (;::fit~ --C .11' ~ < i;;: 6 o Wik i:f 
' ~~iNt!J:'.iJ>T 3 c'.Y)o:%irt::UIMi££1.1:£Tl!trJiriJ~f6J~•iJ', ffl~iAJJ:'.iJ>T 4 --c··it)of~i;­
(::Uffl~iMfifTWrJi'tiJ>~H=m-t::{ff;~,, 
[0073] 

11ll 8 ( a ) &U'l1ll 8 ( b ) t::~ Lt~ J: -3 (;:, LED 1 0 CTJffi~iNt&iJ>y'~'AiA (Ta ) (;: 
ili-:5 < t=:fft~ --Cffl~i££{ff;TW'Ji;-ii+~ < i;;:o t~iii), <#W*cti 2 0 t=f*~~ h0 ~im ( ~ 
Wil%l!f 2 O 0ii'fff~jJ ) ~ ~-'? L--C b , LE D 1 O 0!W~~ _l:::Jf o C.: i:: iJ"ff L < t;;: J.5 0 T 
i;;: b ~, <fiW5Q@f~ifiiffi1HwlJ:9:JJ$ti, LE D 1 0 7lffl~illiJ'>y>~'Ai£ ( Ta ) t::ili·:f < t:: :fit 
~ --c .1J, ~ < ij: 6 0 

[ 0074] 
o:t::, :31::Wll~ffirffilJ~:9:JJ.$(::--::i~ ,--cl:RI 9 z$~ L'£b' GiJl8Ji'"t 6 ◊ ~t:L 11ll 9 i::t3~ •--C, 

¼frtfrn!i LED 1 0 0!%!£c·ib fJ ' t:ifmU LED 1 0 i=,*~~ :ho ~im:c·.Y) 6 0 

[ 0075] 

11ll 9 t::~i""" J: '3 t::, LED 1 0 0~&(i, LED 1 0 ?::f*Mt~ :i1.6 ~iffi: ( LED 1 0 0 
il'fff~jJ ) iJ'~ :t 6 ?:::fit~ '"f. __I:_* T 6 , WIJ :t tf, L E D 1 0 0~JJ:'.iJ' El :t~~N ( L O ) c' 
.Y)6:%it-~011t=~tto i::, LED 1 0 t::#tMt~no~im:U I O '(:'ir)61J', LED 1 0 t=Ht 
Mt~ho ~im:~mi:::k:5:E:f'& < r MA x ) ± -r·J:::H o t , LED 1 o 0~£!i L MA x ±-r·__.1:_ 
ff'°96 

C.:c7>J:-3t::, LED 1 00irfff~niJ,ft:::k:5:Et§- < rMA x > ~Jm:tt;;:~•iElffl17'1c·.Y):i1.tr 
, LED 1 0 0~,IJ:'.~ J:::H 6 2:. i:: ;,'}n1rn~c·.Y) 6 o 

[0076] 

11ll8 lSH.Fl1ll 9 ~~~ L'-'.:.ciJ' t>iJlBA Lt~ J: -3 ?::, ii'iW~cti~ifiiffi1Jf;r!f'.l1J$!i, y>~'AiNt (Ta 
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c LED 1 QO)~ilNJ!tcO)m!J:~C:J:-:,"(ifflJlFJ!-'§ttt, :'i\:;i\l1~miJ!i1Jm~JJ¥tL ~LE 
D 1 0 O)ft*%:'t@t;:J:-:, 'ZmrJif.~!'~tt o o 

[ 0077] 

( t~¥~*~~@'.O)t1}1t) 
.tlTt::t-31, ,z, *}EEfJJO)m 2 ~J'iWff&t::f*of1¥~~T-~t!iO)t1J{tt::-::w,z, Bnoo!-~ 

!raL~it;0fJlEfJ1Too Bnl Ot:L *}EEf]0Jffl2~J'jfil-JlJ!mt::{*of~¥~*~~@'.l O 00)t1J 

1t!-~T7 □-Bn•-c--1fioo ~.:t-3, Bnl O t::.:t-31,,z, :Zf-·1/7°1 O~:Zf-·1/7°7 QO);Z!!;l'.ll!.tt 
, ~ Lt.::~ 6 c µ't];f$Jtz·1fi o t.::&1:>, ,f c:rJf!iErJJt::-:=i1,, 'Z t±'€ii'll§T o ◊ 

[ 0078] 

Bn l O t::~-t-J: -3 /.::, :z T '1/ 7° 1 1 O t::.:t-3 v 1 'Z, fl¥~*~~@'. 1 O O ti, :'il:Wi!~ilffmrJ 
m~JJ-¥n"<%W~t!i~mr:mum~JJ-¥J: 0 i f51" ,n,Nh"!-*'1%:'-t-o O :£ t.::, t~¥~~T-~t!i 1 o 
0 LL :'il:iW~iffLffilJ mJJJ¥h'<ifW~~iffLffirJm:£JJ¥ J: l'J b f5l \. ·If~-& t:: LL :Z T '1/ 7° 1 2 0 0) 

;Z!!;l'_!IH::fj 0, :'il:Wi!~ffir:mrJm~JJ-¥:IJ>ffi'W~t!i~ffi'l:mlJtl:IJ:£JJ-¥tJTt-·;b ,bt!;-a-t::tt, .7... f- ,y-.7 4 

0 O);Z!!;l'J.t:::f%o C 

[ 0079] 

~:t-3, :Z T •y 7° 1 1 0 !.;L :Z T '1/ 7° 3 0 t·~:fi!ra&:b"§ffi!ra& c -Iz L~ t •LED 1 0 

h'>;fii o t f 11%:'~ :ht.::l:~-a-t::fih:ho5'11l'.ll!c';Iii o ◊ 
[ 0080] 

:Z T •y 71 2 0 t::.:t-31, ,z, fsl:¥~*~~@'.1 0 0 tL LED 1 0 OJ!raoc!- §ffi!WJJU:: -
ix~-tt- ot.::&1:>(::, LED 1 0 t::#!Jft-t-,"Z~~mt!- JVff b O O J'!~a"Jt::tL t1¥~~--'j;'~@'. 
1 o o tL !rnoc-1:: ✓--tt 3 o t= J:-:) z~::e ~:nt.::~ili!WJtt !cm~ 9 1 t=!c·~~:nt.:: Elffi!rn 
&c O)~n'-t::~--51, ,"(' LED 1 0 t=i*titT'°Z~ ~mt!' ~.fib O 0 

[0081] 

.::Z T '1/ 71 3 0 t:::t:n ,"(, t5t¥~*~~@'. l O O t;L .7, T '1/ 7° 1 2 0 c'J!.fib t::,:ht.::~ 

iffL U*P□~ffir:~.fi) h'iii*%:'t&!-JfiLzoh·Nh•!-LED 1 04Jtt::flJJE'.Too :it.::, t9:¥~ 
*~~@'. 1 0 0 tL ~P□~iU!.fl;b{ft*%:'m!-t!Lz o LED 1 0 ii&') o:/:!;-a-t::(.;L :Z T '1/ 

7° 4 0 O)~J.t:::fj 0 , {**it~mt~.fih'>ft*%:'t&!-Jf§ i.. o LE D 1 0 i?'~ v 1:t!;-a-t::t.:t, :Z T 
'1/ 7° 1 4 0 O)y'l!:l'.ll!. t:::fj O 0 

[0082] 

:Z T '1/ 7° 1 4 0 t;:t:n )'°(, t:'1¥~*~~@'. 1 0 0 i:L ~LED 1 0 OJ!ra.oc!- §ffi!r'?.&c 
-fx~ -tt o t.::&1:>t::, ~Ls o 1 o t=~ffiT'°'~ ~vit!-,m1.rnt::~%:'-t-o ◊ J'! i*a"Jt::tL tst¥ 
~*~~@'. l O O tL f?tiliiMi.&t §ffiiMi.&t O)~JJ'-t::J;G L'Z, LED 1 0 t::1:!t*fti"FZ~ ~ 
iffL !- iRJE'.T o " 
[ 0083] 

:Z T ·:'7° 8 0 a (:: B t 1 'Z , t:'1¥~*~~@'. 1 0 0 I ;L :Z T ·:.r 7° 6 0 , :Z T ·:; 7° 7 0 XU: 
:Z T '1/ 7° 1 3 0 'Z'iRJE'. ~ :ht.:: i*P□~vW: t= :f,'t-:, 'Z , L E D 1 0 Xtt {%:ti]~@'. 2 0 !-fm5m:: mrJ 
m-too 
[ 0084] 

~.:t-3, ti¥~*~~@'. 1 O O tL :z r ·1/7°8 OO);Z!!;J'Jl!.:b"iF:lfT-t o c, lijtF:z f-•y7" 1 O 

O):\@f.li!. t::~-:> 'Z, :z T ·:.r 7° 1 0 ~ :z T •y 7° 8 0 !-Jv-7°>11!:f.ll!.T o C: c t:: J:-:> 'Z , LE D 1 
o O)ffi~iMi&!-:iiBl11'..-t o" 
[ 0085] 

= 0 J: -3 t=, 19:¥~*~~@'. 1 o o n-1' :z 'T' •:, 7° 1 o ~ :z f- •:1 7° s o ~ iv- 7911:E.ll!.T o = 
c t::J:-:> 'Z, LED 1 0 t::{.jl;ffii" o ~iffL!-~~T C: c t::m~ L 'Z LED 1 0 0ffi~i£JJ:h>' 
~till L lb ' LE D 1 0 O)ffi~m&h1ft5ffi11'.. ~ :ho 0 

[ 0086] 

( 1tffl&tF~:m:) 
*}EErJJ0m2~J'iW:IMU::1*019:¥~*~~@'.l O ot::J::htf, ffirJ00&,9 2tL 4H~W~ 

@'.2 0 t::f*P□ ~:ho~B[tc:ltc'U~<' LED 1 0 t::{*P□ ~:ho~ffir:!-ffirJtl:11-to O if.::, 
ffirJfWM, 9 2 ti, -ri~O) LED 1 0 ZizJ,"~~OJiWW~t!i 2 0 J>iifflf~::JJ 0)-a-!t:b"iii*iifflf~ 
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tJ (xwl!+<WW~cti) ~Jm.z'£i,,•il!:lfflFt;rc·, LED 1 0&V9fi'W~cti2 o~mJJmIT-fio fit 

-:i-C, LED 1 0 0)$1i;i£ocif:7HKi£ (Ta ) t=:ili:-"51,,-.-c1wW~cti~mtmlJfl!ll:'.t}J.$iJ'fil;TT 
.f,t~·-e.:b-:it b' LED 1 0 O)!W~~)-'}].$akJ(=r□Ji\t).f, ,:_ c:b>c'~ .f, 0 ,fO)~JIL 19:¥~ 
~~cti 1 O O O)fj!fif~jJO)ffla~;f[l)m1JT .f, 2:. c :b,-c~ .f, o 

[0087] 
[ -f O)f-f!!O)jfAf!!.ff:J:li'& J 
:;$:~BJHiJ::.~ l.J...:~~:lB!&.t=J: -:i "Cf~BJI Ltdf, ,:.0)1ffijp;O)~$~'£Tlrn:i.i~ZtUllilffiHi 

, ,.: o}JEBJI ~ m-HE'.T 6 i 0) ··c .:b .fi t fll!JW TI'(~ ·eu '£ 1,, , 0 ,:. O)lffijp;:b• 0 i,it~~tu~ '7 '£ 
1i';ff~ni!i%!&., ~~f7'J&tfifJ'IHxvt-it>B~ ½1J"C '£6 -3 0 

[ 0088] 

f7'J.z tf, J::.~ Lt...:ffi 1 ~ni!iID:ii~&tf'.ffi 2 ~»f!i:ID:li&·e-t;L ~-'r,~ctiiJ>f~¥~~-'r,~cti 1 o 
0 -e.:b .f, f..) O)c L -CIDGBJI Lt...:b>, 2:.tu=~lJE'.~il.6 bO)"t'li'£l,, ·1 ◊ !3. ~akJt=ti' ~T-~cti 
!i, ~,t'.j'.0):7eVffi~1fT-fi~jp;~ctic•it).n!;fJ: <' LC D'J'' 1 :Z7'v1' :r□ 1/'x. :7 7'' 1) 

77□ :) x. :7:,.; =1 Yf-v t:·'£ t·c·ib-:i t b J: 1,, 1 ◊ 

[ 0089] 

~ t...:, J::.~ Lt...:ffi 1 ~ni!iID!L••l,tU:'ffi 2 ~n!!i:ID!&.c'ti, :7eVffiO):Jk!&.~1'§!/:f:\T 61f!&.1'9!/:f:\$ 
iJ>~IJr-1:: ::.,-'lj- 3 0 --c·,:b .f, bO) c L tf~B~ Lt...:iJ{, 2:. td=~N:JE'.~h.f, f..,O)c'tJ:'£1,, ·◊ J'! ~ak] 

t=U, ifcTi&1'9!/:f:\$!i, xwJ!O)$~i&oc~1'9!/:f:\T .f>Mi\&-1:: :;.,-sJt-c·a:n t b J: 1,, •◊ 
[ 0090] 

~ts, 1X!&.1'9!/:f:\$b>i}NJ!{-I:: ::.,-'lj-"'('it) 6 t~itt,=U, ijj!jmJ$ 9 2 U, :7eVffiO)~oc-z·u~ < t 
, xwJ!O)$:li;i&oc~ ,1=1=n-.-r, 1wW~cti 2 o-?L ED 1 o t=f*~~:ht,~rm~mumT o" 
[ 0091] 

~ t::, t=, J::.~ Lt...:ffi 1 ~nf!i:IDTW&t.Fffi 2 ~»l!!ID:li&tti, xwl!ir• LED 1 O t·it) .f, b 0) .t 
L-cmsJILt...:n', ,:.nt=m~JE'.~:ho 'LcrJcU'£l,, 1

0 J'!~akJt=t:t, :n::i®::o'i£ocftr(-f't1~1f L 
"Cl \fU;L :;$:~BJI~:iffiJ+ri'rf~c·ib 0, :n::WJH;L v--lfj7''1 ::r- r-' '£ c'c'if>-:, t t J: l ·◊ 
[ 0092] 

~ t.::, ~ Lt...:ffi 1 ~ni!iID!&.&Uffi 2 ~ni!iID!&.c'!:L t!!JJ{wijjp$b> LED 1 0 0)$:li;i& 
oc~ Ttf 6<%W~cti 2 o c·it> 6 b 0) t L -cmsJI LJ...::b', c.::ht=IJ]!JE'.~:h.fi b O)c·u~i,,-1 o 

(JIJ,t!;L i£ocwijifrj$(i, LED 1 0 0)$:li;iAIJr~Tff-6 t c U=, LED 1 0 0)$:li;Mi\oc 
~ J::.ff .fi ,.: c t JJJ'lf~'£~ctic• .:b -:it t J: 1,, , o 

[ 0093] 

~ /::, t=, J::.~Lt...:ffi 1 ~nf!i:ID:ii~&tf'ffi 2~ni!!ID:fl.JcUl~t=w.kht't,, ,'£1,, •h', ffi!JfJ!IJ$9 2 
!i, LED 1 QO)g~::r;11::~~-Lt', <WW~cti2 0-?LED 1 ot=i*~~ho~im~mu 
mILcbJ:1,,0 
[ 0094] 

~t...:, J::.~Lt...:ffi2~nfilID!&.c'tL m1JfJ!11$9 2U, LED 1 0 t=f*~~:h.f,~vftO)Jifl 
( f*~~n[Jifl) b'ii*JE'.r\½~Jm,f_ -t>i!hi;t=ti, LED 1 0 t=f*~~:h-6 ~mt~ffilJmJ-1±-f 

t=, iWW~cti 2 0 (;:{*~~ h-iS ~i:i[~ffilJmJT .f, i?', =t-tt=IJ]!JE'.~ :h6 b O)"'('!i'£P, J'! f;$; 

13,\J(::tL ffi1JmJ$ 9 2 U, f*ilir~mtJiffh>ii*JE:rg~ ~,Z .f,iJ.,itc'it)-:, Z b, ft*JU~Nc' 
LED 1 0 t=f*~~h-iS~fi[~ffi!JOOT 6 t t b t=, l#W~cti 2 0 t=f*ilir~:h-iS~mt~ffilJOO 
T -6 ,.: ti= J: -:, t' , ::g. L E D 1 0 O)ffit)J{ 0) rtrl J::. ~ !;Rh t' b J: Ii , 0 

[ 0000 O)jm~'£IDG BJI] 
[ 0095] 

[ l;Rll] :;$:~BJIO)ffi 1 ~~%:ii&t=f* 6:f9:¥~~~cti 1 0 0 ~jp;TlliJ--c·S .f, ( ,f-0) 1 ) ◊ 

[1;RJ2] *~BJIO)ffi 1 ~1ii!!IDTi&t=1*61l¥~~~~cti 1 o o ~jp;TlliJt·.:b-t> (-fO) 2) ◊ 

[ l;Rl3] :;$:~BJIO)ffi 1 ~n&ID!Wt=f* 6:f9:¥~~jp;~cti 1 0 0 O)~ff~fo "/ :7 ~jp;Tl;RJc·S 

.fi" 
r l;Rl4] *~BJIO)ffi 1 ~1il!!IDJi&t=f* ;,s~ocffi!JfJ!IJO)-f7'H=-J" ,tfjlBJIT 0 t...:ilt)cr)llilc· it> 0 ( 

,f-0) 1 ) ' 
[ l;Rl5] :;$:~BJIO)ffi 1 ~1if!i:ID!&.t=f* -i;,~JJ{ffilJfJ!IJO)~(?,IJ(=-J 1,,"(fjlBJlT .f, t.._:ilt)O)l;fil"'(' S .f, ( 
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,f0)2) ' 

r ~6] 2fs;J%BJIO)ffi 1 ~M!!ID~t=ii-019:¥~~:,y;~nf 1 o o 0)!1JfJ:::~:,y;T7 o-~-cib o 

r ~1] *¥EBJIO)ffi 2 ~»i!!ID~t=ii-019:¥~~:,y;~nf 1 o o 0:tt&n~fo ,:1:; ~jy:9~·-e:b 

oo 
r ~s] 2fs;J%BJIO)ffi 2 ~:um%~t=,i o!rnJJtffilJ000-01H=--=i\, 1't"t~BJl'"t 0 t,.::ilt)O)~c·:b o < 

,fO) 1 ) ' 
r ~g] 2fs;J%BJIO)ffi 2 ~M!!ID~t=<i o!rnJJtffilJ000-01H=--=i\, •'t"~BA'"t o t,.::ilt)ci)~c·:b o ( 

,f0)2) ' 

r ~10] *¥EBJ10ffi 2~:ufil%Y&t=fi-019:¥~~:,y;~nf 1 o o C7)!111ic~:,y;T7 o-~--c·ib ◊ 

[ rr%0i}iB_}j] 
[0096] 

LED 1 0, -?-M;fJ~nf 2 0, !ra)Jt-t: /"-Jf 3 0, f-1,0 '1 Y 4 0, ~:½:;$;tr 5 0, W:iJle 
1'\;t,1v 6 o, :7··1 :; 01 ,.,, :; 7 1J ::Z:.L 7 o, 1I¥v ::,,;z-s o, llc.ifl$9 1 , ffi1Jttll$ 9 2, 

t9:¥~~~ni 1 0 0, -7..:; 1)-> 2 0 0 

(~2] 
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20. :i,li;l1/ilit 

10✓1 :lt:ll< 

30· ffl!~t::.,..,-

[ 12;'16] 

YES 

100 
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92 91 

~-"~""T•_oo __ r-G 

S20 

S40 

S70 
) 

'1<'J-f1-il7:, ;;t~·!i', 
S60 L.tJ:t>•&~li:~li'il<:Jl;: 

( 1 3) 

(12;'14] 

(12;'15] 

( 12;'17] 

I'!! 
JJ: 

(a) 

(b) 

R 

:ro 

" 
2(l 

;txH~fl 
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G 

60 
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t::fJIJJ L -C, Wfllc~Jt;$(::mlli ~ h -C q:t~(=~rei,~ 1fT 6 ½'-IIBtfm c , ~ filili. 6 ffl:'3t11::?#W 
nt, 

co) iruc.ffl:'3t11::fi'rtr1n01ruc7J'-IIBtMi0$~t=f~t!i~.ttt::.7 / ✓ ~fiffix.o ~ t ~~~v&c 
ToJ\17'0 ·:,, F~0t#"W5tt!fo 
[ fi.1<JJf 26 ] 
:>'l-$0~WJi:h, b 0~~fi'rtfl 0-tt o t::.i'h01 \1 f 1) '1/ F.!fl0<i'iW5ttlit:::t-3 ~ ,-c, 
-f:h-f't1.0-f!ffib?~PJrfE'.ft.r&t::HiJb,tiJ:: -3 t::.ivt:180 tL -C, f~'ii!iWrt::q:i~t=~rs'i~:lfT 6 'ii" 

IIBtifli~ffifftT6-:x-fO)t.- ]---F{17°c, 
wric-M0t.- ]---r{,17°0HH;Q'":Jf::.$7J'-iJ>%ff!tT o7J'-IIBt$O)q:t~~rs'it::f§tt!f~nt::.7 J 

✓ c, ~-fFmj~ 6,.: c ~i~txt T ol\1 :nJ '1/ F~0)1#W5t'iii◊ 

[ ff.1<JJf 27 ] 
:>'l-$0~WJi:,j,G,O)~~ti'iW0-tt O t::./'hO)J\1 f 1) '1/ F.!fl0-tcfitf15t'/i!it:::t-3 V ,'(' 

-f.tt-f·n0-~b~PJrJEft.roct::Hilb' 6 J.: -3 t::JR:180 :h -C, IDl:'ii!illtrt::q:i~t::@rs'i~:lfi"" 6 ·½'­
IIBtifli~ffifftT o-:x-t0ffi~11::i#Wnc, 

iruc~:x-t0ffl:'3t11::<-%Wnii'ffifftT6:n'liBt$0$*~rs'i?::f~'ii!i~:ht::.7, ✓ t, ~fimi. o 
JJ', 

1'!i1ic-M0ffi:'3t11::'i'#Wn0-fh ,f';htl:, 

.-f 0f7'Jif!it::ffl:'3t11::T 6 <i'it!l01Jiffl;v-7°iJ'>%fflt2' h6 i}, 
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( 5 ) ~~2006-513577(P2006-513577A) 

( 1 - l ) ,f(1)F9$(1)-tliffit::ID.1vt ~;f1..f0fi, lrucHH.k0f%~h>-=&-'fm>g:ER~t:: J:-:, -C 3'''£ 
< t 'L -$ t::1E~ ~ t1.., 1ttl ~ hts.:H:t1:Jc01#~h'7~$0~With' t;, {ii_ t_:, :tV..: ~t:: J: -::i -C 5K 
fl::~h6~Je$ c, 

( 1 - 2 ) lruc~JE$ t ~~1¥ L -C %ff\t ~ ;fl.. 6 if_ 5K i I::~ fodc: 'i-%-~h>WJilc·n'-lh:iz$ ,:: ri'iJ -::i -C 

:fHJJT 6 5K~<#~:f%jjj$ t , 
( 1- 3) 3''~ < t li WJ~c:§K1:.kf%~:f%jjj$t If~¥ L -CID!vt~h6h>, lruc7J"ll!iz$03'''£ 

< t 'L-$?i--IDff\tT 6 J: "3 t::Jrt-lf;~h, ntric:§K1:fccTJ1#"~h>-{!!l]t::imA~h -C ItU'.f1t~h-6 {~ 
~$c, 

(1-4) iruc:;U$U~1¥L-CID!vt~h6h>, lrucn"ll!iz$03''~< t 'L----im?i--IDffitT 
6 J: '3 t::nltID~:h, ntric:H:t1:Jc0<t~iJ,WJ~c~JE$t::ri'iJ-::i -c:ffjjj--g 6Ht~,w~:f}jjj$ t, 

< 1- 5 )ntr~c~JE$t 1Ji1llcirt1ft{#~f%jjj$01''~ < t i-Mi?i--lffi~~-tt6 ~$ c, ~ 
fiffii.6.: t ?i--1~wrtT6J\1 f0 '1/ l<~0J#:W~ti!L 
[~*JJl:28] 
Jf•$0~Wit,J>/'.;,(1)~~{Wt;[l~-1:t6f,.:/lt.)(1)J\17'"l) '1/ f~(J){#t;[J~j:i:(;:;B~,'"(, 
-f::h-fJ1.0-t11mb,JiJrJE'.fll JJ: t:: a!JfJ, 6 J: "3 t::.ivtID ~ h, ~1:i:IE'Jt:: $:'k:t::~Fs'i ?i---:ffT 6 ftll!iz 

$?i--fflff\tT 6-M0ffl~11::?#'t;f1n t _ 
1Ji1ic-M0ffl~fl::'i-%t;fJnb>fflff\tT ◊7J"ll!iz$0$:'k:~Fs'it::~1:i:~ :ht.: 7, > t, ?i--(iffii_ 6 

iJ>' 
1Ji1llc-M0ffl~fl::t#t;f1n0--fhi'Jl.lj:, 
-f: 0 F9$t::ffl~fl::T61w~0ffi~v-7°n'IDffit ~ h 6 n', 
(-1- 1 ) ,f(1)[9$0-t!lmt::IDff\t~h6:iJ{, lrucilt~0t"%~iJ{-=s,-'fm'ii:ER~t::J:-::i -C 3'''£ 

< t :L-$t::1E~~-h, 1ttl~hts.:H:t1:.k0<#~ifi7~$0~Wit7J'0iii. t_:,td..:~t::J:-::i-C:§K 
11::~:h6~Je$c _ 

< ·1 - 2 ) ntr~c~JE$ t ~1¥ L -c IDnlt~t1.6 n'. :§K11::~ ntc:<w~1J,WJilc·n"lh:izMi0Jttnri'iJ 
t::ri'iJ-::i -C;!Jjjj--g 6 5K1ft?~f%jjj$ t _ 

(1- 3) WJlJc)J"ll!iz$l::~1iL.Js.:ffli;i;JH::IDff\t~:h6iJ>, ntrllc'.fr~$(1)j,·~< c i-$~ 
IDff\tT 6 J: "3 t::.ivt%~:h- 1JrJllc:§K1:.k0iW~7J>-ffWt::irii.A~:h-ciu,1~~:h6~~t, 

H -4)Wlllc~~c~1i L -CIDff\t~:h6h>, 1Ji1lJc)J"ll!iz$(1)3'''£< c {;-$?i--IDff\tT 6 
J: -3 t::JvtID~tL- irucilit~0f%.tln'ntrilc~JE$t::ri'iJ-:, -c:f%!irt 6 ia1ft<#'~f%!1JMi t _ ?i--flm 
i_ 6-:. t ~~wrc T ,bJ\1 f 0 "1 1<~0rom~ffi:◊ 
[ JEBJ}(1)~f~'£~8JJ] 
[ txff.f )J"ff l 
[0001] 
*1EBJI!j:, -¥;,j;~ffi@J/la-~1:i:'£ c:·0~?i--{#t;fJT 6 tc:&":icT){#t;fJ~ffi:t::{* 0 , !t~t::, ftiJJ 

tfit-f.zll;0ffl~11::t::J: 6f%t;fJJJj.\ t 7 1 >&U/£ t.:a 7, > t= J: 6 <WWnA~ HtfflT-5 }\ 1 
7·· l) "I 1< ~ ( ~ ts.: ti, i!h''i"~ ) 0<%':W~ffi: (;:rffl--g 6 , 
[ 1r:ll't tlEff .f ] 
[0002] 
-¥;,j;-f.zll;*-=f0~~ft0ftJtri'iJt::J: 0. ·'i'4f1 >1v-1v:t>ID'L, --f:ht::J: fJ, -¥;,j;i** 

-=f ~fflff\tT -5 ~-=f@Jll%0~¢ih'~ < ~ 6 .: U:: J: tJ , lttfil:ffifff.~/,PJ 0 1'- 3 > ~_;-;z. :7Jxii~ 
1J□ L -C, ~-=f~fFm01J,~fl::, ~ttiNl::?i-- ~mt Lt.::t{, --fht::ff-J --C-¥;,j;-f.zll;*-=f0¥{i't:ffiffi 
~ tJ 0~JEitt.$iJ1J!?::J:::Jt L ts.:? -:. 0 J: -3 ,j~Jeffx.$0)~1J□tl:, -¥;,j;-f.zll;*-=f0t!:F1t0f.J:f T 
&tF~,w0mmY~ b t::. 0 L, ~t~a{Ji=u, -¥~{**-=f ?i--t;!Hij Lts.: S,- 7.. T L(J)f§°lfff&?i--{ll;T 
~ -It 6 o 1~t::, -¥~~*-=f t::t-5~ ,-c tL -f 0!1Jf1=1£JJ:i::J. -::i -C ~ff1,3 x- >'fi!l'.b'1Ril.tti:: 
:'J2f t L -C , ~ffi@J /la-JJ~fi ?i-- J! ?:: ~11:: ~ -tt 6 o 

[0003] 
::.0J: -3 ~~JE'ltt.$0J::.~t=:x1JiS l -C, -:.h?i--{#t;fJT 6tc:&":l0?%:WtlE#ib~ L -C 2- ts.: 

t;, _ 1dU0JH!'m'131,J'£f%:WtlEvt.f t L-C tL 7 1 >- 7 , ><#:!IJJJA, ~~*-r<WW"n"A _ ili 
-f.zll;IJHlt i#t;fJJJA, ii7J<:iw:WJJA _ t - }- J, 1 7°<%-WJD:\~ c:· :t, ~ -5 o 

[0004] 
WJllc7 1 >-7 7 >--ro:W-:1JA,i, 7 1 >&U/£ts.:LJ:7, >?i--t,im L ""C5~HM,t:W2--tt-0 
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( 6 ) ~~2006-513577(P2006-513577A) 

11$-Z·ib 1J, 15(+:$-Fa'i~ < ;flJffl ~h --C ~ t:::hi, / 1 .:x.:, ~&tF*~ \. ,f;t.ff t:::.rtrz--ciwtn 
xfJ.$.tt{Jh \ c \., -3 Fo'ilm,~i}ib-t> 0 it:::, ntr~c.~~*r-t#"tf11JnJi, / 1 ;z:.:, ~,i~\. \7]t , *~ \.-i!fill/J~i/ffib~~3.l<~h --c, ii,Jv3f·-i~fr¥$ff1H:::J.: •) r□1~ffl.tlt·£,~W.__l_0~~0~ 
ii!f~@i:iJ;~3.1<~ h-6 t \. \ -3 Fo'i¥1!,¢.U;iib -t> ◊ it:::, ntr~c.~f;t.n;~ti#"tf11J5:l:Ji, ;l}J.$.'tit:::fl: 
fl --c :B IJ' t%tfl~O)liff3i:O)_=Eifii(;:7£--:, --c \, •-t> 7J', :>'H~~i)]t~5flJfflT -t>?Wmt;t" 1/7°7£ c:·~1'£ 
m L--c, --c0:ffl~h{~~-z·ib IJ, m:n0~~~ ~< stit, 1mAm*~r~tlffit:::JffifflT-t>:t1; 
-@;-, D J\::Z}. ~'¾;?fhi'B L \, l C \, i 'J Fo'j¥1[;i:i{if) b o 

[ 0005] 

1'!i1ic.0J: -3 7£Fo'i¥1!,~t:::J: IJ, :5:ilictt, t- t-J,17"<#"W1J5tU, :ffl~bifMJiic·ib IJ, 
~,ttt~g,-·cib-6 t \,,-3-KrJrhiib 0, ntr?c71 ✓- 7 / 1/1wtn~@itiH:::,J,~<wtn~@it 
L --c ~ ffi7£7Btlc--C' J1: < i~ffl ~ h --c \, \ ◊ ◊ T7£ ;b-f:J' rRl 1 ?:::~T J: -3 t:::' im'ma'.],;c t - }. } \ 
17 c 7 1 1/- 7 T 1/ t ~*a-& Lt-.:<#tfl~@i 1 0 U:, ,fO)~)ljjijt,i~mt 2 0 t filM! Lt-:: t -
t-1,17° 1 2 t. wrict-t-J,1:r120f-ff1)ljfilt=~'k@i~ht:::~Jx071 ✓ 1 4 c, 1Ji1~c7 
11/ l 40ili1it:::~@i~i1.tc::711/ l 6 t ~fFm;z_ --C, ~i!ffi2 O:h·Gll&J[)(~htc::~~ntr~c7 
1 .:.,, l 4 t:::J: "'.) --catei"" 6ffl~~fl°T 6" 
[0006] 

Lt::. L, ntric0 J: -3 7£ t - t- J, 1 7° ~ f~ffl T 6 {#tfl~'ili 1 0 --c· u, m f;t.& VCiilf;t.0ifiijjJ 
h rtiJ tri=n \ t:::.i:fi!'"C if) b t::: ti)' ra'J~ilt> t - t- n 1 7° t::: E:111.JU ~ h ◊ :t1;if' ?e:i:fc: T ◊ 'A pf,;O) ]fil 

\, •?Jf!Jfil t= J.: I) - it'Uffi$t,, G ?#.?ei'llH:Jffl:liT ◊ ~f*:iJimfittlillJ$ t:::Wt.F® \, •ib i h --c ' *s .Faj 
, ?#.?e$i--C'Jffl.i~t·~ f, ..:. ftt:::J: IJ V "31 7r'J r-:iJi~T 6" it:::, r,1 70F9$t·m 
1t.~ht:::,#tltli, f¥-:h tEE:h t O)~(:::fiXif L --C'lo/j)J L, t- }.J',17°0F9$c·tL iil1t.~ 
ht::: i#t¼tn'11lHii$0t¼tfat 0:ffl~r.Y-tt 1 ;( t::: J: "'.) --c :m::h t::: fiXifT 6 t:::tl), ~§f:@i--af l'J~~fil@i 
(;::~ < 0)/alj~j:i)>it) ◊ C \, 1 'J Fc,'j¥1(,~i)\2") ◊ 0 

[0007] 

]I!(::, ftiliJJ$~!!.JJ/1@i0J: '3 ~r□1~:flft.~ht:::-¥~~rU:, ,f0)?£~,..m.t,,, 1lE* 
0<#"!11~@itti~!!.LiJ,t:::\.,~0~ilt'ib !J, ntrfct- t-J,17°c 711/-711/ t ~ 
~-& Ltc::ffl~O)<%tfl~@i 1 o t:::t:;~ 1 --C li, =-:Ji tc:!i(19-:Jt:::J£T 6 t- t-J,17° 1 2 t , 
=-:Ji t.:U:-f:hJ,:J.__l:_07, 1/ 1 6 t ~fFm x.btfl#trJf.i,T---afl'J~~c~it~c·2n 6 ◊ ..:. 0J: -3 t:::, 
:fflrot~*JJ{!mlfc,:Mi~1J□Thtf, -f 0-tt 1 ;(f.i,'1Fmt:::*~ < 7£ !J , it:::, 1,, < -:Jt,0 7 1 1/ 

1 6 t::: J: -5 /.1 ,-:(&tl~:hii!f;f€li11%'ia1i:::±t11J□ L "C, *8fiii, ~ffltl:~*-3 t ~ • 3 Fo'i¥1!1,~h' 
2D 6" ..:. 0 J: '3 7£ Ieti¥0 t - t- J '1 7°i#tf12E: V .::i.. - 1t.-,0m.Ji'JrtL ifiit,f,;0ffi~1t. ~ fiJfflT 6 
t L--C li, ta.Fajtt_ 1At 100:f10711/~frL "C~~f:R~~-l±-btf,;ct:,,;c1,,tc::tl), 711/EI 

f;t.t·0~f~fi*i)t, t- r-J,170ffi~1tt¼tfatc·0~1:R3:¥(:::.rtFZ "CiJ.t~T 6 t.:Y)'Z:'ib -t> 

[ JEBJ}O)lffl~] 
[ JEBJib1'-'1i'.i:R L J: -3 t T 6 ~¥1!] 
[0008] 

2$:JEBJitL ntr~c0Fo'i¥E,~ ~ RIRR-t 6 t-.:tl)t::,;c~ ht-:: i 0t·ib --:i --c, *?eaJI0 §af.Ju, m 
~ft!F-'r0iw~i:::J: o<wtnt, ~Jit.&tFxt?fiit:::J: o<wtnt ~fiHri"" oiJ,~O)J\1 f 1J "Iv~ 
0?w!IJ~@i~tlf*T 6 t..:. 6 t:::ib 6 o 

[ 0009] 

it:::, *?eaJJo)f-f!10) §a'.Jtt, 7 1 ✓ t 7 1 ✓ t o)rmt:::J \1 7•' 1J ·Y v~O)i#"tfJ~@i~jljcJI' 
L "C, 711/~fr Lt:::~f:R~0ti*~ft1Ht.L i#"Wtt§~~rti:JJ::.~-!±-t.:1J\~O)J\1 fl) •y 

fl#!IJ~@i~tl~T 6 t..:. 6 t::ib 6 o 

[0010] 

it.:, 2$:JEBJJo)]l:!/,:::11!10 § a,~tL ~110~ll,!'t:::1¥:11*,;c«wtr11!1:~~~~c·~ 61J,~O)J\ 

17·· 1) •y V~O)t%tf1~@i~t-'H*T 6 c..:. 6(:::ob-6 o 

[0011] 
i tc::' :;$:}EBJ}O)]l:!(:::{{hc7) § a'.JtL f1@ifil@i"'?:%Ji'M:::~Waf.J7£ffi1J~j:iJ>7£\, vj,~O)J\1 f 1) 

"1 V~0i#"W~@i~tilf*To t ~61:::ib-5◊ 
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[ ~llrn~JiJ¥#!T 6 t::_(l)C1)-¥f9: l 
[ 0012] 

( 7 ) ~~2006-513577(P2006-513577A) 

Hi1~c El a~~~,Ql{;--t 6 t::.(l)t=, *3EaJRL P'HmC1)~iwn,t,cr>~~?wtn2'-it 6 t::.(i)O)J \1 --f 

lJ ,y r ~O)?wtn~ti:i::;1:51., Y-C, rq$t=t1=1~11::--t 6 <tmO)ffiffllv-7°:1J,JBn1t2' :n-£i n', .f-0) 
-nm t= 5:i'-lhit'&IB ~ fFm i_ 6 ffl~f I:: ?wt11* c , wr~cffl~f I:: tfrtlJ*0),5:i'-pjjz{IB i=~ti: 2' ht:. 7 r :., t 
~ {Fm x.. 6-/J>, WJ~cffl~11::?wt11*tL -f- C1) j:fq$O)-~t=Wmt 2' h6 if< WJ~i:~1:kO)?wtll-fJ>-=§ 
i\!Hl'gm*t= J.: -:, --C 1-'~ < c 'G -$ t::1EJ:1! 2' h, 1EJ:1! 2' tl.f::.iiilf.O)?wt!tiJ'7~$ O)~~iJ, G {i' 
x.. t:,ht::.~t=J.:-:,--Cm11::2'h6~~t, M~C~3E$cflti L--C%nlt2'h6-/J>, :m{l::2':h 
t::. <Wtllb>lruc?J'-1Uit$i:: 1P1-:, --C fil!J-t 6 :m t:k?wtllffl!J$ c , lruc?J'-11Jit$0):1,'~ < c t,-$ C1) 
flJl).~tr•it-:, --c, WJ~c:m1:k?wtllfJl!J$ c rlti Lt::.flJ{~t=%n!t2'ho 1J', 1,·~ < c ti =W:t::,51 
lhit2'h, 1J11~c:mtkO)<wt1t1J,~txt=,ttmi2' hb ~ml$ t , ruc?J"'IUit'iIB0):1-·~ < t ti-'iIBO)i1J 
:f:!l¼--Cit-:> --C, WJ~c,t'Eml$i::rlti LJ::.i1Ji:f:!l¼l,::%nlt2' :ft 6 ;Q', lruc~JE$ c Im~ 2' h, imki= 
,ttmi 2' ht::. l%t!liJ>WJ~c~3E$ t= [jj]-:, --C fHhT 6 ilit:k?w~jjJ{IB i:: , M~C~3E$ c WJ~cf/Itx 
1wm~jj]$C1)1'·~< t i-$~1t~~~-it0i'lli~$t, ~-fFmx..0J\17·· 1J .,, r=:~C'.)?wtn~ti: 
~tJM:!1;-t6 o 

[3E~~*~T6~(l)O)fi~O)JB~] 
[0013] 

J;JT' i;f.iftl;ffiffij ~~!1ij L --c :;f;:?EBJIO)jff :i L l, 1~niflBfl'&t=~ l,, '"( ni!!Hit::maJI--t 6 0 

[0014] 

:t f, 1:ill 2 ~~!1ij-tht:.L 1:ill 2 tL *3El3JIC1)~ 1 ~»!!iW~i=J.: 01\1 7' iJ ,y r~C1)1wtn 
~ti:0)-'fftfrOOl:ffi--c· it 6 9 l:ill~-t 6 J.: J t=. *~»!!iID:ti'&t= J.: 0 J \ 1 7·· 1J •y r ~ O){wtn~ti: 1 
Q Q !.::L ,fO)j:fq{IB(;:ffi~11::T -b{'jj"itO)f}jijffiJV-7°/J>:JB)Jx;2',fl0 ;Q'>, -f-C1)f}jijffi}l,,-7oC1)1,•~ 

< t t,-$tL q:r~O)~t=%1hit2'ht::.$-5:i" (t:J.T, ",5:i'-11Jit$" ) J.: IJ:ffl_Ql{;2't1..6ffl~,fr. 
lwt11* 1 1 2 t, lrucffl~1l::?wt11*v>%11Jit$0)$~t::f~@'.2'ht::. 7 r:.,, 1 2 0 c, ~fiffi x.. 
0o 
[ 0015] 

Hi1~cffi~1l::1#rtl1* 1 1 2 0)1\ ry S,-::.,,:;>TL :y lJ :::1 /'-?if lJ r'J .b.O) J.: -3 ~-'f~~~iL El 
~*a*lffi)l]m ( S e l f As s e m b l e d Mo no 1 aye r ; SAM) O)J.: -3 ~~ 
*ttti:Jii!f:'011!, ~{i'~$t:: 11:ht::.~ffi :it::. !:i 7 Jv 2. =.. r'J .b. C1) J.: -3 ~iif~!tb!Jtf & U/ :it::. tl: -f­
h t, 0)-i'iiif!tb!J~' {: 7 2. •y ,;,, ~}ii' 7° 7 A 1-- 'Y ,;,, v) J.: -3 ~ ~?J'--=f-!rm~-'?' .y· 1 7 t / r C1) 
J.: -3 ~mi'hI3atfttf'~~ t' C1)§;.:m~*:ttt·!JH~2' h -3 6" ~?::, 7~$~~iJ,-'f~fili;1-- •y rr:- it 
6 :tl-i'i, :t~'&IB~~m{O)~ffiWijtf c lnJ t!tb!Jtf J.: IJ JBJ£ L --C, tiij~n£vt~fi1J,1tt·~ 6 o :it::. 
' wricffi~1l::{#rt11* 1 1 2 iJ>-'f~~!f;'.iJJ:tt·~~2' h 6 :%-i'it::G:i' -'f~~-r •y 7°0)~~I:f¥ 
t·, WJgcJ~'i'IB~i,l!]tO)~lfil!l=WJ:f t-i*l=~ 6 J.: -3 t:::JUnlt't' 6 ~ t t 'i!Jff~t•it 6 ◊ 

[ 0016] 

0:1, •t·, wricffi~1l::iwt11* 1 1 2 rqt::a:J...2'ho ,wtJttL :$'~$0)~t=J.: 0 fritf.U~t1xt 
C1)ffi~1!:: ~ ?e!E 2' -1t1f 6 b C1) b• t, ~tR 2' h -3 6 0 **»!!i:1B~t= J.: htL wric iwtlt C L --c ' 
i~~& u·*oo~:h er)*~ 1., vJ< ~{ffflT 6 c:. c b'>tff :i L 1, •iJ', 2:. hU:, ~~i75~~ ~.II: L--C 
' 7v:T✓ (CFC) *5rji.7)(tg~~fflL~v•2:.t-/J>:tff¾L~4::.Y:ic•it00 
[0017] 

:it::., lrucffi~1l::lwt11* 1 1 2 O)t,f J:f i:: J.: tJ , -t O)rqfil Uwit c O)i'a"JO)*ffi~:;IJ 0)-Jt 1 
:.z·iJ,~;bb t::.(l), *?EBJIO)~~?::Js~ •--C (:i, Z:.ht::i@Lt::.1tg~~iR--ttbtf~ G~1., •◊ fy!J 
x..tf, JJ<UP'H:: t, ;,{ Y /-Jv :tt::.,tx. Y /-,v~ cC1)71v:::1-1v*C1)1#rt!t~~ffl-t 6 ~ 
ti nJ~t·cb6 0 1ruc:O)J.: 3 ~7J<-'?71v:::1-,1,*C1)<wtJlC1):%-i'i. ~~:liiJ'*~ <, -'f~i* 
!l=WJ:f O)jiq~c :7>i'JlO)*lli])l1J t:: J.: 6 tfij!l!:fllb>.1J,2' v ,t::.(l), 1wgC1)jJiG~iJ'*~ < ~-:, -Z, §;. 

_IO)~~fi~~T 6 C1)/,::1ftrJt•it-£i c (, -3 ~Jilr~1fT 6 o :it:., *:itc:U71v:::1-n°*C1)1w 
tJlO);if.,j§-(;:U, 7 t,:;t:.,*CT)(tgt:i~h --C, it6f.lEi=J(;:J.:-:,--CWJgc.ffi~1!::?wt11* 1 1 2 b• 
G iffih --C ti , ~:t_ii75~0)fb"JMb>3E!E L ~ v , o 

[0018] 

= C1) J.: -3 ~i#tJlO)~tR!:i' *?el3JIO)~nmC1)f::_(i)C1)lji~~f~gtl¥-J~~tRlH][ t=~ ~·-~ ~ ,t::. 
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/1) _ *§EaJJo:rf'xfit-raf.Jii'ilffi~ filUE'.'°t 0 t 0) t·i:t~ 1,, ◊ 

[ 0019] 

( 8) ~~2006-513577(P2006-513577A) 

l;Rfjy;-t 0 J:: 3 t::, Willcffi~1l:i%:Wti 1 1 2 u, f-0)17'J~k.,>-f!iffit::%mt 2- tL ob"< 1Ji1fct~ 
:J.kO)J#:miJ•·=EJffiirJ].iU::J:: -J -Z j,-~ < t 'i>-@IH::,i:;J:~2-.h, 1E~2>t'dc:i~t1:0)J#t!liJ"7H'fli 
O)~~ c l;Rfjy;-J:tf ) ;1;, t:., ii: ;t r:, .ntc:~ t:: J:: ") -z mf t 2- .no ~§E$ 1 o 4 t , Willc~§E$ 1 
o 4 t ~lti L -Z %fflt2>:h.6 iJ1 , m1t2' :h.t.:;#t!lh1, -f"-O)fE:1J~t:: J:: -J 't"JlJT5:it:1:fftiJt::~j!Ji"" 
6 m:f.k1#ffl%j!J$ 1 0 6 !::: , IJfJ~C'A1Xi#:!liH~j!J$1 0 6 t ~i L --C%fflt2>tL6 ;/J'>, -=rJti:: 
ii"IIJ;l2-.n, wricm:J.k0)1~iJ"imxt::~i$1l'r2-:h.0iffW$1 o st, wrnc1.~m$ 1 o s t::~~ti 
L -z YBmt2-:ho it< Willc:.~§E$1 o 4 t 00r~2-:h., W:f.kt::aHM2- nt.:1%t1ttJ,wric1.~§E$ 1 
0 4 (::[ti}") -rttj!J-t oflt:f.kroitf1Jj!J$ l O 2' 1 1 0 t' ~fJm;: ◊ 0 *~M!78J'i&'Z'U, WI 
icilffil$1 o s &L(Rfl.k<#t!lUj!J$1 1 o iJ"Wiicii"!IJ;l$~fflnlt-t o 0 

[0020] 

11,1icffi~1t<#Wti 1 1 2 17'1 t·, Willc1#:mtL 12100 O)*E!J:1Jfti1 t::jfh -r ffiliffl1v-7° ~%mt 
-t 6" -t~b,s, 11i1ic~§E$ 1 O 4, 11r1icm:f.ki-%:mf%j!J$ l O 6, 1Juic:9!IW$1 O 8, 11r1 
llcilffi1$f!!)JO)j~:f.k1%:mf5j!J$ 1 1 0 &UWJllc~3E@IH.![IJO)~:J.k<#t!lf$j!J$ 1 0 2 ~ Jllf[t::;iffi -J 

-r ffillffl 2-:h.6 J:: j t::mmt 2' :h. -z t '0 C 

[0021] 

*3eBJJO)~:litt!lBJ'iJt1,::J:: ") -z ti, Willci~:Jx,i:muj!J$1 o 2, 1 1 o O)JlJTJE'.fl.1t1.i~H::-5EI 
O)i'7:i:jjc0){%gi),~1¥2>:h. -5 6 J:: -5 t::, :i@~~~fl~ 1f-t 6t#:t!l~1¥$ ( 12[jy;{tf) ~ -~:i:: 
fJm;: -5 6 o fvlJ;ttf, WTllt}t3e${![IJO)~:f.k<%t!lf%j!J$ 1 O 2 O)fl]i~iJ,,#j.lf*1'¥$ t L "ClBfflt 
2- :n -r 1.tm 2- :n 3 o 0 

[ 0022] 

11,1ic~'.}E$f.!!!Jo>t~:J-k1t:mfij!J$ 1 o 2 0)-fr/M < "t±:l □f!IJ" > i::t:tWillc~3e$1 o 4 iJ"~~ 
ti l., "C %fflt2>:h, Willc~3e$ l O 4 LL tUiO)wUHl-r-Y :.-<t,JviJ"%fi!t2':h. -Z, -=§m'WJ].~ 
t::J::--:i -zwric1ittir.Hl+-Y:.,, .t,,1,0)j,,'~ < t i-$£ tc:U~$t::, wric~3e$ffl~O)~:Jx,%:mri 
j!J$ 1 0 2 t:: 1*1¥ ~ t"dc: <#giJ'>JE!~ ~ :h. 6 0 £ t.::, rue?.~~ 1 0 4 t:L j~$0)~~ ( l;Rf 
jy;-J:tf) t::~ti-t 6 J:: -5 t::~~@'.~:h.6 b", f-h.t::J:: IJ, 11ui~~;o,t:.,ff,:;t 0 :h.tc::~t::J:: tJ 
, llicwUHl-r-Y ✓ .t,1vt::1tt~ ~ntc:W:fx0)1#t!liJ"){Ht~.n -z, m:f.ko:i1tt1tt::m~1r.~ no 
0 tJE--:i -z, wric:1.~~b,t:,o:i~ti, wric1.ro:mo:im~1r.t::J:: o~'l&~,i c:·wrfc,i:mt::IY:tJN~ n, 
ffiztT 6 J:: -5 t::, .§K:jjc0){%t!l~~{.JC~i$1l'r~-l:t 0 ~ t t::J:: IJWillc~~O)~~~*i"" 6" 

[ 0023] 

llic~UHl-r-Y:.,, .t-Jvl7'J'c'O)~IfilifR1JtL ii::tJ J:: IJ *~ < 78nlt~ :ho~ t ;o>ftf £ Lt·◊ WI 
icfntir.Hl-r-v- / .t,Jv(::,t;tj;~:h.tc:w:f.k-Z" ib o{#:mO)_;,( .=.:x..t; 7..0:)tfil!flH:;lA,~ ~ •!ic::''t!f £ L, 

1, ,i)'>, ~ O)fc:!'1)t::t;;L IJU~cwUHl-r-v- Y ::f,Jl,O)p';J!!~ ~1'11:~1:f-t 6!f°'})Jii J:: 0 %nlt-t 6 7J', 
£ tc::tifflJJ<tto:i~f.!E~~ni!ii"" 6 ~ t t,tzf £ L 1t •◊ ~ O)J:: -5 ~fflJJ<ifi~f.11!!::: L- -Z U, fvlJ;t tf 
, :.x•1::3fxl!I£, ~~:171!:f.!E, ":J.--::;-1::.,,f~I.!I!, ~eW.11!, 1/-;,··1s:>;:;,··w£, r:::,:::z­
?xl!:I.11!, v---lf-~I_I~ c:·1.rr&:> 6" £ t.::, {-O)~ff,:j¥$~ ftiJJ:::.~ -tt 6 fc:ci)t::llicf*UHl-r-Y 
Y.t,Jv0)17'J:!l!O)*ffif:fll.&~~JUilt·~ ob•, *'.J 1 A~P l.,¥.J 1 0 0 ?.ii'ilffiO)~Ifil;j;11.JJ'{~1f-t 
6 ~ t b"ftfi Lv•◊ 
[0024] 

~t::' WJllc{*Ulll +-Y / .t,Jl,O)[ffmRL [gftf)fgJ,:J.YH:: L fII%' ;fjfIIJ8' l![:1J%' 1E:n% 
, ~:Jljflj~ c:·o:i~-m~IDJ'iJ~1fT 6 J:: 3 i::%JocT 6 ~ t b c·~ 6" t~t, WJllcfittm-r-Y Y 

.t-JL"O)•!t¥-:1Jfti1 ( i""~,b,s, Xl!!!l!:1Jfti1) i::ifh Zlt~OOffl~f:W1.J□£ t.:!:t~".:!-•'2-'tt 6 ~ !::: t:: J: 
IJ, {#:mt O)!mO)*IfilifR:1JO)sJt1 .::z::~m1Jf;Ellt•~, f-0)17'Jfilt::~Ji0):7'Jv-f£tc::U/- r 
~!~@'. L-Z, ,#:mO)f$j!JJjfnJ ~~5E-t 6 iJ,, £t.::!:t1~0)'fyj!J~)J'{~ffi1Jf;Ell-t 6 ~ti, nffi~ 
t·&:>o 0 

[ 0025] 

<xi., t·, wric:1.~~ 1 o 4 t·m1t ~ ntc: 1i:mi:t, rue:~3e$ffl1JO)t~:f.k<#:mf%j!J$ 1 o 2 
0)~:1JftiJt:::fJj!J-t 6 iJ,, ~ 0) J:: -5 t::, .mtto:i<#t!lt,f%j!Jt·~ 6Jffi/t-&o:if!Uff :fi--5 .m:f.k<#t!l 
fyj!J$1 0 6 zWJllc:.~3e$ l O 4 t::~Jti L, -ZlB!ocT ◊ 0 i;Rfjy;T 6 J:: j (::, WJllc.mt.k,%t!lf% 
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( 9 ) ~~2006-513577(P2006-513577A) 

lb&lil o 6 tL :m.11:: 2- htc:: {#giJ,Jl'Jr5E c1r1J["/,] ( ,t~ b t:., _ 1fimcifigf:l1t7¥&13 1 o 2 0~-:1J iPl 
) (::f%11Jc·e-6J: j(,;:, t£~0lf1 Fl 18~{jffi;t '360 Wmctf1 F 11 StL lfrficffi'3t 
fl::<wAfJ~ 1 1 2 (7)~~8'-.F'.:..c~j!J:~ __l_l1<~ -it 6 ti5Ui~b ~T 6 0 vi-:i l' ~~a'.J~~JJ:t:::Fo'1Jffl 
iJ>~l,,);f:$.r&'i-t::tL lfrfictf1 F 118~fiffij~~<C:bJ5!\, 1 0 

[0026] 

<XI., '1c·, WJic~~ 1 0 8 t:L 1Jlmc%.t:lu~gfflb$1 0 6 ~* L C::fj;lfl L l ~ t:::m.tk0 
1%tiJiJ,, lijtf'~m 2- r1.. c:1m11:: ~ n 6 iR~t-;:t;:i 6 ◊ *~1i~-lB:@t:: J: tU:L WJtcittm&I\ 1 o s 
LL WJic~JE..m 1 0 4 c r§J !_:--'f]lij__l_""('', fJr5E~eMMtLtc::1.l[ctft::=f9:(::7J"lhsi:~ htc::~xt::% 
nit 2-hc:t 1 6 0 cm~-t 6 J: '3 t:: _ Wmc~m..m 1 o s ~ lfimc71'-lfisi:..m t:::i'iccti L c: - nt::: 71'-lfisi: 2-
-1±-6 ~ tt::J: 0, -f-0Jf's'1(,;:7, > 1 2 o ~i¾ctiT.t>;: ciJ"--C·t!- 6 0 i¾cti2-ht-.::lfrJic7, > 
1 2 o ~@l!Pi2--tt-r:lfrJic~m..m1 o s0J~:m.~m5E-:1J["/,]t:::mJ!l.~-ttt1..tL lfrJic~~1 o 
8 t:::JrJ~ Ltc::'A1x0:;'%giJ,~T 6~~$~t:::J~$(::::toctt~-lt 6 ~ 'c. iJ,-z·t3, f;i-:i C:, ,wg 
!:L i~m2-tL C:~11::2-tL.t> o 

[ 0027] 
~1if!!ID:@ttL lfrJtc~m..m 1 o siJ,JBut~ht-.::iJt~~=ni::71'-lfisi:~-ttc: ~~a'.Jt:::ijUx 

t:::%n\t Lt._::7)'>, 71'-lfisi:$0--fh..P'tL~[![f!txt:::%ut-t 67J', ;! t-.::tl: "7 " ~1xt:::%rot L l' 
~~a'.Jt:::U-L%t:::%n\t-t6~ l:: iiili*.t> (IZ!l 3 ~~~) o ~0J: -3 t::%rot~i1..t._::71'-lfisi:$ 
OJf's'1 t:: ff!Tic 7 , > 1 2 o ~ ~~ ~ 6 :. t i:: J: tJ , ~:loctti.½-/J¥ ~ iPl __l_ ~ -lt1f .t> :ffib~ ~ ~mt c· 
23 6 0 

[0028] 

--Ji, lfimc~m..m 1 O StL 1J~iu.~?E$ 1 O 4 t::IDn\t2-i1f-.::fil't.irl!l1-cv >.t,Jv 'c. ~ii,), Lt-.: 
t£liOJfil'UHl1-cv > i,Jt-· ( IZl~-l±f) ~iim J~ j 6 ◊ ~ 0J: -3 ~~m..m 1 o 80wi*H11-cv 1/ i, 
JvtL fiiF96J: -5(:::, 1Ji1ici1Hx1ffl.f%1b$l l O(:::b}.!!;rf'C:%nlt~tL, ~t:::, lfrfic~?E 
$fff1Je7Ji:rltf.l%gfflb$ 1 0 2 t::: b i!!;tf'C: %fit 2- h j 6 o ;: 0 J: j ~ {~m..m 1 0 8 01~UHI 1-

-'i' ~/ .t,JvU, %.tk <ti-g0~m ~ Jet:::&:.~ i::: L, ~m 2- i1..t-.::i1l1k0<%g7),lfrJic~?E$fIDl0Hl 
tk<fflfflb$ l O 2 O)jj"["/,]t:::f%11J~-t±-6~00~::h~f£f:#;T 6 = u::J: tJ' {#gffiijVv-7° 
OJ~~{UT.t>o 
[ 0029] 

lfrfic{~~ 1 o s OJf*UHJ-J--y >-t-,1,0~~ u:, lfrfiu.~JE..m 1 o 4 OJ~*HJ-J--y > i,,1, J: fJ 
i*< %nlt2-tl6 ~ c b>:ftf :! L ~ i]J>, :.ni:::IIB!:5E~tl6 b 0-z·u~i., 1 o -f-0JH::: b, l'fffjj'ij(7) 
%tic-'?, 1t1roo.fl0'3t1I::, :7··,v-f-'?J- FOJ%ut~ c·t::mrL. c:, lfrJic~JE..m 1 o 4 G7>~*HI 
f--y 1/ i•lv(::lffl-t 6 i6 t:>~6 $J.i'!iJ', lfrfic~~$ l O 8 0mttHlf-cv > i,1t,t::: b l"§J-(;:jml+J 

~tL'3.t>~ilb.-f-0~irl!l~~~~~-,t6. 
[ 0030] 
:! t.::, ~1tx:ttc1yJJJ~~ ~t:::["/,]__l_ ~-1±- 6 t.::ilbi::, lfrfic{G$ l o 8 0>7~$0ffi'3t1U%Af1~ 

1 12(:::{£~0)71 >~%nx.T6 ~ 'c. b ,z·~ 6 (cRl4~t) LIZf 6 ~~~) • 1Jlmc7 1 ✓ u 

, lfrfic{~~ 1 o sOJ>1~..mt:::mGJttxt::%nx:~tt6iJ•, tt-.::tL +0flh0m5E0lf1txt::IDnx: 
~tL-3.t>.~OJJ:-5~71>0~~-lfrf~7,1/120~J:~c:mB~tL6~~0~~ffi 
1ifMtT6C:.U:::J: 1J, :toc~~}J~~t~11::2'-lt-36. :ttc::. f~T6J:-5t:::. *1EBJJG7>~1if!! 
%~t:: J: ~ C: !:L t£J:ic0ffi'3t1t{imn 1 1 2 ~fl]! LC: 1'1:!l+l-t 6 ~ t b -C'e- 6 ZI', C: (7)t3, 

-iit::!.L .f1Ji2-tLt-.::ffi'3t11::i~Wn 1 120r's'1t::71 >~Wcctf LC:, 7 1 >iiq$t·•0i1Ni!J:5t 
:::fli ~ ;t~~t::,t 6 ~ t t:: J: 0 _ <#AfJt'Hm ~ ~ t:: ["/,]__l_ ~ -It -5 6 • 
[0031] 

~t:::. lfrfic7 1 1/iJ'>? 1 Y D7Y + :i I.-5' ~iim ;t 6 J: -3 t:::%nlt2-h6:t~-iit::U. lfrfic 
{~~$ 1 O 8 ,:i>t;,J~$t::::toctt ~tL6~~ Ri§l+l LC:, ~ tJ OJ@:m.HJilrffi~-l± 6 J: '3 t::~kilb 
~ tt 6 ~ t ii -z·t!- 6" :t tc::, Wmc7 11/n'~~*-=r~iiffi:t .t>fittirlllm~t:::lfJivt ~t1.t-.::#biit:: 
u. lfrJtct~m&I\ 1 o sn•G:toctt~tL.t>~~~'Aaf.JI..t,,1,""·-t:::'3t#A2--ttc: _ f*i*Him11Jc1)t-.:: 
i\b0.:r..i-1v.:lf'-'c. Lt fll!l+l-t 6.: J:: i -z·es 6 0 

[0032] 

~t=. Witc~m&l\ 1 o s0i*fl~ 1Ji1tc~JE..m 1 o 4 0*.flJ: tJ *es< lfJivt-t 0 ~ t t:: J: 
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( 1 0) 

1J, 11:< '£6~ooa1.Jt::J:: 6:i~1J1Ia%\fil1trJJ:W:~~rotT 6 ~tit·~ 6 0 

[ 0033] 

~~2006-513577(P2006-513577A) 

<XI,, 1 t', 1ruic~.:fxt%~fJHWi 1 1 0 IJ:, 1ruici1iWffilli 1 0 8 O)j~ JW!f!!IJ (;:JBJvt '2' :h ---C, MilC 
;~iWffilli 1 0 8 t'iEiWff'2':htc:~;fkO){mb{, 1ruicJtj£$fJlijO)ii'J:[:1(1#~1o/tbilli l O 2 (::f%t1JT 
0 Jffill ~ IDnltT 0 0 IZl7FT 0 J:: -3 ,:: ' 1ruicii'J.:fx1t~f%tb$ 1 1 0 tt' lru~clffi~ 1 1 6 i:: 
J:: -:, ---c wr~c:mAx?t~fitti'Wi 1 o 6 , ttr~c '1iWffi'Wi 1 o s &r.FJt:fei'Wi 1 o 4 iJ, 0 rm~ '2' :n ---c IB: 
-5J'"'2-il.o, 
[ 0034] 

1'!i1~clffi~l l 6LL 1ru~cffi~1t<#Wnl 12F90))1JrJE'.{1Lctit::IDff\t'2':iTtc:r"Jl'Wiffi&~0)78 
:tiJi:::mrotT o iP, ± tc:ti, wricffi:J'tft1tWn 1 1 2 r"JO)JiJTJE'.{1Lctit::-Wj:f '2' i1.t~531J~O)r"Ji'Wi 
@Fa'JO)ffl!ic.&, .i tc:Uitrllcffi~1t1#Wn 1 1 2 O)J:. T ~ :a.31T 6 J:: -3 (::lfflnx'2' :h ---C v, .fdfJr!:,& 
t::r\lirot '2' :h -3 6 o 1ruicffi~1t1wWn 1 1 2 F9 f,;:.l£:-f1 '2' :ht~ r"Ji'Wi@Fa'J0ID:tiJt::IDrot '2' :h.6 ti, 
~, IJrJlJc!tfr~i'Wi 1 1 6 tL ~@;ff.f!:.&~W~T ob•, ±tc:tt~'d'." i::::'Cl)[ffi~!M.1Jit(''?~tc:'2':h 
o:=.cti26oo 
[ 0035] 

IZl7FT 6 J:: '3 (::, itrllcii'J.:fx~~:fltb.%6 1 1 0 !:L willcffi~·ft{#tfJn 1 1 2 O)jjl:jjf!l.[j~fflH:: 
ifh ---cxt~'2':h.6 J:: -3 t::IDrot-t 6 ~ 'c b'>tfft L,i., •◊ ~O)J:: -3 ~-ffi~fU%Wn 1 1 2 O)Yl·JWI 
C:ifh---Cxt~ag(;:fflfflt'2-ho :;mffi!!ffiJv-7°U, fJt)j[0),8:tiJ, T'd'.":b½' [ffiffifO)~/ifnUtO) *~ i., ,tJJh'·r, !WI IJ f,Cl)~Jil:±l t::1Ffi'tl::1ffrJ'£fflgt·2b-:, ---C, ~Wi!i?'hf~ x_ G :htc:~~nx!llt 
]J[P](::ittit\!:'2'-1±6 ~ C (;:J:: 1)' _¼v•OOff=iit!ifflL ---C JWI 1)~nxtl:l'2'-t!--3 6 0 

[0036] 
:it~, 2:. O)J:: '3 '£jjl:jjjJfP]O)~itlf!liiffiJv-7TL Hiillc<tW~ctf 1 0 0 O)f~ctffj'[@'.(;:J:: tJ ~ 

:1JO)J1Y!6~~w-c, flllniJ,~nO)fi'J.:fK1w~H~tt..m 1 1 o t·0)1t~ffiffi1J,filritt·'£1,, ,fiJifi:: 
ti , 1l!!JJ 0~.:ff. ?%~f%tbi'Wi 1 1 o ~ 1r l ---C 1#~ ~ fl~ '2' -tt -3 o t v , '3 ftffl ~ 1f To ◊ 
[ 0037] 

i 1=>7:>lv, -rir~cO)J:: -:ii::, -ririctli.:fK1w~f%!t.-Wi 1 1 o i, ~:1JO)Jf:.B~ru:: 1vt-~it'£ 
i., ,t,.:/!bO)f¾Hlll+-t-.;,., _:::r,,1,,~ fim x_ 6 ~ 'c ,j>"('~ , ,f CTJf*HHl+"v.;,., -t-Jvr"J(::t.L itr~c{#~fli.ttf 
..m 1 o 2 t::fPJ :i JJfPJt::~JxO):?''!v-f < !Zljy;-ttf) ~IDrotT 6'£ c:·0}J$~ M'.ffit·~ 6 0 

[0038] 

~h, willcJt:fei'Wii!llJO)~.:fx1tr'il:f%tt..m 1 o 2 t Hiillcii'l.:ft.1m:f1tt..m 1 1 o t cr)~.W..-Wi'5t 
, &r.Fttr!ci~iWff..m 1 o s t ttric~.:fx<%~1o/!hi'Wi 1 1 o t O)~.W..-Wi-5J"t=, ti'l.:ft. 1m0)1o/!JJJJ 
fi'iJ ~fflJE'.T o t,.:/!bO)f!lfxO:);?' 1 Y ( !Zljy;trf) ~ID rot l c, {#~O)}fi[ll%iJ1~ittt::lJJE@I-t 6 
~ t t::J:: 0 :fe1:.i"° 6it~ffifflO)fJ£tJt~~~-~ tr 6 ~ t ti nJ'ii~t·t:. 6 o 

[ 0039] 
t'JT-, IZl3 ~$~Th!:L IZi 3 l:L IZi 2 Cl)J\-i 7·· 1) "I Hfl_O){#tfJ~@'. l O O c7)'JtfifiHI 

!Zit· 26 6 o !Zljj;-i"" 6 J:: -3 t::, 1Jr1icffi~1U#Wn 1 1 2 t:.L ~:fi 1 1 2 a & U' l:_ :fBz 1 1 2 b 

~f!mx_ o o Wiic~toc 1 1 2 a J:.t::, IZI 2 ~$ffitl ---C rucO)r\li~~f&izET o:n$c··IDrot l, 
Y~IDiJ• im t < m.ivt '2' :tct~J:. toc 1 1 2 b ~ ti~ '2' ft 6 = t iJfttf t L ~ 1 

0 ~»llIIDrl:.&t:: J:: ")---cu 
, l:_:fi 1 1 2 b O)r"J$t:: b ttric~toc 1 1 2 at Im tfflg~fflrott·~ 6 ti.,, -3 ~ t U § -3 :i 
t·i;;;:-i.,,0 
[ 0040] 
tlT-ttL IZl4 '£1,,, LIZl6 ~w~l "C*JEBJJCl){iBCl)~~ffljlJt::lml 'Z!UBt::t~BJJTo 0 

[0041] 

:if, 1Z14 A tL ::$:j£BJJO)~ 2 ~nt'!iIDJWJ:: J:: 61 \ 1 f 1) "1 Hf.l O){#W~ctf 2 O O 0iHI 
!Zlt·:b IJ, IZl4 Bti, IZl4 AO)J\17°lJ ·y Y.!fl0<#W~cti2 O O O)i1iWff.%6$%0tit*iHI 
!Zlt·t:. 6 " 1Zi1FT 6 J:: -3 (.;:, ::$:~Ml!ID:tiJ t·LL ~fxO)ffi~it<#Wn 1 o o a , 1 o o b & 
U' 1 0 0 C ;?'>, J:.T~J.xJit::jljcyrJ'2-h6 0 7~$0~iWb>hO)~~;L {y!Jx__!;_L !ZiooO):kv•* 
E:IJO)JJ[P]l::,fi1.{''hc7)ffi~1t~Wn 1 0 0 a, 1 0 0 b &r/ 1 0 0 c c7)JH;~$t::~i~-t 6 
µJl~t=f~j__ h:il..6 ◊ 2:.0)t_:1:1)(::, 1rullcffi~1t1#Wn 1 0 0 a, 1 0 0 b&U' 1 0 0 c O)Fa'J 
t::~{~~1'fil1ii z JEt~ '2'-1± o ~ t b t· ~ 6 o 
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[0042] 
± t~, *~nl!iIDJi&tti, 4}ffl~1t.{{tWn 1 0 0 a , 1 0 0 b &1..l 1 0 0 c O)~if@~IH=:t.t 

J;G-t.fi:YHIDH::, :b;{M:Jft=~~0)71 :::,,,,2 o 2 ~IDJvtL, +cr>$::'k:~FaJt::7 T:::,,,, 1 2 oiJ,i!Jc 
~c>-.h.0 0 z:.nt::J:: 1J, J&1'f0) t - t-r\'1 res:' .1 -,v c t.iJ!!---J --c, 7 -1 :::,,,, r'1€mt·O)i/Niflt 
1:i'-1TT~:t"'1-t::~¥t L --CiW:tl1't1fit~:t;ivdt.c>-i:t-3 -6 o 2:.0)J:: -3 ~~~J!;fj\jgO)J\17··lJ "/ F 
~O){fi!fJ~~ 2 o o t::J:: tJ, :Yl·$~$tO)~!fJ1JJ*~ 'fRtti!ma1t::r/iJJ:. c>-i:t -3 -6 .. 
[ 0043] 

u::i. •t·, ~ 5 AtL 2fs;JBBJJ0)~3~Jil!iID~t=J:: .fiJ\1 f 1) ·:, F~J)~!f]~@f 2 2 0 O)j,j. 
m~t·s fJ, ER[ 5 B !.i, ER[ 5 AO)J\1 7·· 1) '1/ F~O)<WW~~ 2 2 0 O)f!!.fmfER[t·S 0 ◊ ERi~ 
T -6 J:: -3 (::, *~Jjf!ijr;~(,;:J:: 6<#!fJ~@f 2 2 0 !:L ERf 4 At::~-t~»mID~O)ffl~1!:'.)#!fJn 
1 0 0 a, 1 0 0 b &1..Jq O O c *O){W!m{!l1¥$&V-:~§E$~{!iiLz. 6$-½-~ ffllifii'i-c>-i:t 
--CIDfflt Lt~ b O)'('' S-6 ◊ ~;f@$~11liLz 6 $1:i'-U, 7 7 Y 1 2 0 t:: J:: 6mJil.0)1JJ~~;Ji,)i::k1t. 
c>-i:t 0 t~/rbt::, tiiri:tft=n .. lli!Ec>-i:t, ftrJ!&v$FJJJ!O):ffi~1t.~mn0rn~[IIJmgt.i, + 
il t:: J:: tJ ~.j,:·~% c>- id~ o 

[ 0044] 

-1i, *~»!!iID:li&t:::t:;i. ,--c, Wille= Ji/O)ffl~1t.<#!fJnO)+n;ent=~-t 0 ~Jt€ITTiWJo)fi 
:if<#fm'f¥11J$&V-:.~Jefmt,ffili:3!1!fta1t::%fitc>-.h.0 {-t-t=> tJ t::, :ffilij¾flc>-h 0,.: c 'L riTH!: 
t·s 0 0 -=. O):t£1"tt=i.:.t, ~Jtfm± t~i.:.tm.:Jx,#tm~11J'fIBO)mJE'.{iI~iptc:,J:. r(:: 1:i"Jl&n,mrot c>­
n0mgt=mrot c>- n0 0 ~Jtfmt'j¾fl~h0:t£1'r, ~~ cm#:f¥111€mc O)f'JJt::4}/iiO)ffl 
~11::.i#Wnt=iffi t 0 vri:~ < ~~ V: f) b>IDJvt c>-n 'Z" , ~JE€mt·m1t. c>- nt~m #:b,,§.J! t= 1:i" 
JI& c>-.h 'Z" fHb-t -5 o 

[ 0045] 

<J::Vic·, ER[6 At;L 2fs;§EB}J0)~4~1Ji%:li&t::J:: ,5J\1 fl) ·1 F~0~!f]~@f2 3 QO)j,j. 
fflER[t·s tJ' ERi 6 B tL ERi 6 AO)J\1 7· 1) '1/ f ~O){#!fJ~~ 2 3 0 J)f!!.~l.lilERft·s 6 0 *~ 
nl!iIDJ'i&ttL ERi 5 A 1-=~-t~»Wlt~--C·O) 7 -1 Y O)'lj-1 ;( ~, :ftJ:.J!&vft T Ji/O)ffl~1t.~ 
!fJnO):JH!IJ~j~n~i. •J:: -3 t::~ Lt~ o c:. 0J:: -3 t::-t-6,.: c t::J:: tJ, ~!fJ~@f 2 3 o O)~ 
~t>~~t=~ 6 0 

[ 0046] 
l1J:.tlllBJJLt~2f:,;JEBJJ0)4}~»!!i%JJ&O)l\17''lJ ·y f~O){#'t;f1~~~~11=-t-61i;$;!.i, f]. 

:(Ei;~c>-.htc:1i$(:: J:: IJ ~{f:c>-.h -3 6 i)•, fljljj_ !;L re{(::2,."1l}c>-.htc:1VI I lVI ( Me t a 1 
I n j e c t i o n Mo 1 d i n g) $-'?, "t~#:~rO)~Ll¥~ J;Gffl lJc:M E lVI S 
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e 1 f As s em b 1 e d Mono 1 aye r) $~ J;6ffl L --C~ftt·~ 6 0 

[ 0047] 

1:ii1llclVI I M1i$t= J:: ---J --C~f'FT ,f, ±,;i'd=!.i, :if, lru1c:ffi~fUw¾Jn 1 1 2 O)jr;:ifO)~i 
l1Jc>-htc:J:. r'.'£--Jv f ~%fit l_ 2:. O)'.'£--lv H::+.n-e·n1'1 ✓ ;,·· C L --C?t" lJ ?--'?:&.E 
;fil*b'ill~··--") tdifi!l.lfif;;~ '.'£--Jv F ,::a:.A L l fit% L' fitID!f=m~'.'£--Jv p: fp ½ JJ'~tc>-i:ttc:t& 
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~Ui~M!ffl L--Cfiir-t -5" 
[0048] 
S-6 i.,tL ERl2&tf'ERl3 ~~~L--C, ."f~t*tJJJ11ft·~-t0~1"i-0J'!t*a1~~11:1i$0) 

fljlJ~lffilti&::lmBJJ-ttLtL :if, ffl~ft)w¾Jn 1 1 2 O)l£t!J: 1 1 2 a O)~ffij~ I '1/ 1- Y -7·· L 
--c~Je$ 1 o 4 &t.f--fO)f~UBr+-v- Y .t,11,_ m1x~!lt~l11$ l o 6. ~ifm$1 o 8 &if~1x 
i#IDH1J$ l o 2 , 1 1 o ~ c· ~IDfit-t .f> ◊ --f O)tit, 1rnllcl£-W 1 1 2 a t:::t.t J;G L Z -JE'.O) 
j '\y'-YJ)jr;:ff-iJ{jr;Jvtc>-.htc:J:.-W 1 1 2 b ~%fit L' 2:_.h,C:, ~ 1[1,. ,t::fi3@'T 6 0 2:_.h,C:, CT) 

.jJ~3@'1f$0)fljlJc l ZU, jmj~~ffilifHic>-i:ttd&, Jmi~t=~EE~ EP1JaL --Cl!¾:f:lii:;f.-✓9" 1 Y 
-7··~fi i_ -6 ◊ ;y::i,. ,1:·, lru1c~~i!mo)ili:Jf;#tmf¥11J$1 o 2 t::~fi Ltc:ffl~ft.,#Wn 1 1 

20)PJrJE'.fiI~t::%Jvtc>-.htc:~!lti±XfL ( ERl~i:tf) ~iffit'Z", J[@:Jx:li&'Z"'PJrJE'.ilO){#!m~ 
i±A L, lru1cit!lti±.AtL ~ Wit-t -5 0 
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<J:\,, •t·, 13'17 ~~~T.h.t.L 13'17 tL *JEBJJC)ffi 5 ~»OOB!l'Jt::{*,/SJ\1 f I_) "1 Y~0<#' 
Wt&~ 7 o o 0-'¥lm0013'1t·;t o 0 13'1~--t o J: -3 t::, ~1if!i.7f:J!l'Jt::J: o<WW*~ 7 o o 0ffi 
~ftittl1n7 1 2 tL .-f07J"Jl1Jl$0;it1~ L¢.i'J~t·~~~tLt.:$7J") n'ffi1i~~2-tL t, ~ 
{;ltc;a'Jt= ~-::>0iT.lffl:Jf5iict::IBmt 2- n -c 1.,, 6 0 ,.:. 0t~i't&:: i , Wmc1#'~0ffiffl1v-7"U, 13'12 
~~~ L cnrJicO)Jffl ') t·;t ')' {-C)lttlJffllf~&tl~JJ~b In] t '"('it) b O 1fE-:, t' f-hi:>0~ 
ii:Hl&=tm L c t:L ,.:_ tL ~:£~To" 
[ 0050] 

13'17 tt:L *~n&m~0ffi~1t<W!lln 7 1 2 n", 1rucJ1H ~1i&m~t= J: 6 m~1tiiwn 
1 1 2 t::k:tnt.:tl1 r 1 1 8 ~1'.imi.. t 1,,, ,~1,,,, t 13'1~2-n t 1,,, i./S iJ,, WI~c;;~r1 r 1 1 8 ti: 
, f-0~.l¾:H J::.0~tR/,:: J: -:it 1'.im i.. t:.n t b J: < , 1'.im i.. i:>tL c 1,,, i~ < t t, J: 1,,,, t 1.,, -3 ,.:. t ii 
WI~c.0Jffi 0 t·ih6 ◊ 

[0051] 
0:1.,,·r·, 13'18~~~T.htL 13'18ii, *JEaJJ0ffi6~1im7f:3!l'Jt=J:oJ\17.I_) --1 r~0<#' 

Wt&~ 8 0 0 C)-'f"llfr0013'1t·;t o" 13'1~--t o J: -3 t::, *~1ifli7f:;!l'Jt::J: o?#'t11*~8 0 0 t::o 
1,,,, -c , >1HmlNm < 13'1~itf) iP i:> 0~ ~ ®JtZ L -c , ~:t1c01~ ~ m 1t ~ it 6 m;JEroi 1 o 4 
,y;ffi~·ft<#'W:n8 1 2 0i::J=t:1t!:011:irrt::7f:3mt2-tL Z, 7J'-JllJl$t::~JtiT o J: -3 t=illc~2-tl c 1,,,, 

◊o 

[ 0052] 

*~1if!i7f:3!l'Jt::J:::htL m1:k0<#'~~iUffi2--ttz~1t2--1±6~mi$ l O 8 t, ~m12-tL c 
iit1t ~ nt.: {W~iJ,, l'ltl liU~cm;JE$ 1 0 4 t:: !P]-:, c ;fH1rl .. 6 ~tic {'fi~:f%1!J$ 1 1 0 c ;o'> Iii/ 
Ic?J"rl&i-m~mfit--t 6 0 -fnt:: J: 0 , WIIc.m;JEroi 1 o 4 h" _ Wmcm:t1c<#'~'f%1!Jroi 1 o 6 t WI 
~c-B-rI&i-mt 0rmt::illc~~n.6 0 ,.:. 0 J: -3 ~m:@t=J:: 1J, irrmc::~JEi-m 1 o 41p t:)m1t2- nt.: 
1tmt1:, 1J11 ~c7tJl1Jlroi0 tz,z-tnm t:::f%1!J L, 0,:1., 1 t·, J \ r'J s:= > :,··0>1~ JWH::&h -c wr~c?J"rl&roi :t 
t·1W~T o ◊ WJlc7J'-JllJl$C)g=t~(::ti7 7 > 1 2 OiJ>~i~2>:h c, wJ ')C)~m~ffiffl2'-1±, 
1ft-:, t' 5trl&$t::JrJ~ Lt.:mik0<#'~!:L ~mi~tL •nit•ft2>:tt6 0 fit-:, z' ~fmi:jf;~t· 
ti, 13'1~To J: -3 t=, m:t1c<W~t,;i1¥11f~tto~mim 1 o sn"Wiic'.½"r1&i-m0>1~mtroH=mmt~ 
:fl◊o 

[ 0053] 

f~t=, 13'1~T 6 J: -3 t::, *~»&7f:3!l'JH:: o 1,,, 1 c !i, lfrmc::~~ 1 0 4 i:: WJ~c~:tlc?~:f%1!J 
m 1 1 o t ~rm~ ~it 6 lt~~roi~ JJIJJ£t::mmt-ttf t i, <#'~0ffifflt::ur□1f!~" 1 ◊ T~ h 
~ , WI~c~ik <#'~filllm 1 o 6 t, e:. ?Jiut 2- nt.:~ix 01%~tL ~ T<ii , jf rf&i-m 0'.½"JllJli-m t:: iu 
~ L, ,.:. ,.:. t·, WI~c7 71/ 1 2 o t::J: -:i :::1mffi2-tLo~mt::J: tJ ~~~hn -c~mr2-no 

[ 0054] 

<Xi. •t·, ~{l 2' t'tf.:i#'~U, WI~cjj~rf&$05'HWH:::JBJvt2' h.t.:;~mI$ l o 8 &tl -f 0rqwJ 
t::fflmt 2- tLt.:iit:tlc {~;f%1!J$ 1 1 0 t::i'J-:i Z ;fyl!J L c , llltl 1Ji1~c~JE$ 1 0 4 t::1w1filT 6 
0 M~C{~~l O 8&tl~i:k<WiUH1J$1 l O!i, ~~81 ot::J:-:i--CIB:'.½'-2-hc\,,100 
WI~c~~ s 1 o tL f~Jt J::.0~tm:: J: -:i -c rm~fffio)tlkarJ ti fi i.. 6 C 

[ 0055] 

Wmc~JEfffi 1 o 4 o)'.½"rI&fffitll!H=ti, wr~c7 71/ 1 2 o i=J: -:i tffiffl2-tlo m 1J 0@~:!J, 
¥tma~ t::f~!l!T 6 t_:,Y)' )'~$ C)~i!lll 13 {;itc; ~ IffiJiN#'W 2' it b ~}J~ b 516.\t ~ tl./S 0 

[ 0056] 

*~1if!i:JB~t::.:B t 1-C i.,, 1Jutc-Jtr1&fffi0ttflifi~ffi1:LFa'it=:il~ 6 fflfil~1f L-3 o,.:. i:: ~ii§ 
-3 :t t· b ~ ~, ◊ :t t.:, ~1if!iJJJ!l'JC)ffl~1t{#':Wn 8 1 2 i:: k Wiicffi 1 ~1if!iID!l'Jt:: J: o ffi 
~ft<#'Wn 1 1 2 0mi:k,i~ftl!Jfffi 1 o 6 t= fFm i.. i:> t1t.: if 1 r 1 1 s iJ,frm i.. t? tL -c 1,,, 1~ 1,,, 1 

c.13'1~2-tLtV1./SiJ>, ,fC)~fitJ::.0~tRi::J: ')nrJ~cif1 r 1 1 8 ~1'.imi.. CL J: <' (Fmi..~ 
<tt,J:\,,,◊ 

[0057] 

<J:\,,•t·, 13'19z~~iict.L 13'19tL *JEaJJ0ffi7~DOOB!l'Jt::J:./SJ\1fl_) --1 Y~0<#' 
Wt&~0-'¥1ffi0013'l't'\P'> 6 o 13'1~T 6 J: -3 i::, *~1if!iffl!l'Jt:: J: 6 iW:W*~ 9 o o 0ffi~fl<#' 
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W* 9 1 2 t.L 71'-J!Bifffi:b{F,JJ~ ~ :ht::.$tlci::%mt~ h 6 ;o{, .-fC0F9fffiC0<%~:o,xtt;t;af.Jt::%mt 
~ ht::. fJiBlVv- 7° ~ ffiffl-t 61-th 0 t::, ;:Jl-fet:j$af.J t:: - :n[-/iJ C07;;. t:: fJi$-t 6 ffl~ ~ i'fT 6 o 

[ 0058] 
-t~:t,1:), Wiicffi~11::<tW*9 1 21::L .-fC0F9$C0-¥ffit::%mt~t-ddi:ffiffiH o 4 c:, 

1Jr1ic~:ffifffi 1 o 4 --e:m.11:: ~ nt2 rir~t,JtJf JE:n[-/iJ t:::¥%111-t 6 :m.tk1%~t%1t1fffi 1 o s t , wric 
:m.~:kC01t~tJ,-f!J.U t::ffil:J,. ~ h --C. ~ffi'I ~ h, ~W~ ht::.ift~:kC0<t~n'P1rJE:n[-/iJ t::ft;ltl LY. 1-tn 
¥ffit::i.m:l:tl~:h6fffi+i'-t·2o~--c., $:W;t::~rs'i~=1f"t6$tlcC0+i'-J!Bi$1 o 8 c:, Wiic+i'-J!Bifffi l 
0 8 C01-lnttlfil c: ~~Hf L --C. %Jvt ~ :h 6 i?', wricift~XO){t~;b> lfiiiC?.~:JEfffi 1 0 4 t:: [n]-:, --C. 'fyltf L 

1tJ'Hi-6 ift~:k<%~:fi1t1fffi 1 o 2 t _ ~ -0m x.. 6 0 wric~~ 1 o 4 c m~:k<%~:f¥1tffffi 1 o s u 
, m~ 1 1 s i::J:: ~ --c.wricRt~x-2#ru%1t1fffi 1 o 2 t,t;,+i'-~~.ti:·--c 1,, 1 6 0 Wiicm~ 1 1 s ii 
, 1!1r~~fj~~ i'fT 6 lffi~fffi c LY. %Jvt LY. b ~ i.,, ◊ 
[0059] 

*~»f!!:%~t::J::htL IJIJic~O)ffiijj\'Jv-7°iJ>;:JF-xfi;t;~t·c00 c i.,-\j ,~C, y'~fffi~Wlih• 
t:,O)~~~c~Jefffi 1 o 4 O)µJi~t::l!&JJ:R ~tt 6 tc:11)t::, wri~wJtiJ>J\''7 :;:;:., f'7)$iC,,fffih" 
t:,~3,.7~fl.--c.~JefffiC0rfffit::~clf~:n6 t 1., 1 ·:L~c ~~P--c.tL WJ~cffi 1 ~~%:rt~C01#W 
~elf 1 o o t::---:)1,, ,--c. C0~cC0c0 0~ 0 f5lBJJt.i,ll"iJ L < :iffilffl~n -3 0 t::.,lii), +C0f¥*m~~BJJ~ 
'g'~-g 6' 

[ 0060] 

<3n•t·, 13'11 o ~~~-tht::L 13'11 o ii, ;$JEBJJC0:Ms~:ni!i%~t=J:: 01\1 f 1J --1 r~ 
C0?#W~clfC0-'¥Wfiffifl3'l--C.'ib 6 o 13'1~-t 6 J:: -3 t,::, *~nf!!:%~t:: J:: 6 ii'iW~clf 1 o o o C0ffi 
~11::ltW* 1 0 1 2 (i' ffi 7 ~ni!i%~t:: J:: 0 ffi~fl::li'iWn 9 1 2 O){'fi~f)jffl;v-7° t ~h 
[-/iJC0<t~fJiffl1v-7°~ =1f-t 6 o 

[0061] 

-t~:t,1:), rir~~:m.11::~tt.f>~~ 1 o 4 ~+i'-J!Bifffit::fftf Lt.:flff~t::%.lvt L, m11::~:h 
t::. <~n,wric7tJ!Bifffi 1 o s O)~[n] t:::¥¥111-t 6 J:: -3 t::%.lvt-t 6 ~ t t·, m ft~ rLf::. <t~u 
, m~<i~t%1tffffi 1 o s ~Jffi ~ --c.wric+i'-J!Bifffi 1 o s C0-t111i::vn;,. ~i1.6 0 ?.m:A~ ht::.1%~ 
ti, JJiJlic+i'-J!Bifffi 1 o 8C0i:f=r~t::%Jvt~ht27 7 > 1 2 o t::J:: 6~:mC0ffiffl(::J:: ~--c.itfffi'r~ 
i1. --c.Ift1t~.tt6 0 ift11::~nt::.<t~li, wric+i'-J!Bifffi 1 o s ~Jffi~ --c.wu-wric~Jefffi 1 o 4 i:: 
i.m:J-.~:h-6 0 

[ 0062] 

*~»f!!:%~0)t~i'tt:: i , 13'1 s ~ ~~ L --c. wric Lt::. J:: -3 i::, Wiic~Jefffi 1 o 4 t{~c 7 J 

> 1 2 o t::ill< t::ilJcclf~.tl-6 t::.11), 1ruic 7 I ✓ 1 2 o t::J::-:i --c.ffirn~:n6Jl'IH21~mt', :Y~ 
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[ 0063] 

o:i.,,t·, 13'11 1 ~~~-thl::L 13'11 1 ti, ;$JEBJJO)ffi9~:ni!i%Ji'.Et::J:: 61\1 f 1J --1 r~ 
C0?#W~clf C0-'¥Wfiffifl3'lt·S 6 ◊ 13'1~-t 6 J:: -3 t::, ;$~nf!!:%~t:: J:: 6 rirW~clf 1 1 o o tL 
--f:n--f'·:nC0-ttlfilil'FlrJEC0ftJJJJ::at!b•6 J:: -3 t::nx:%~ h --C. $~C0+i'-J!Bi$C01''~ < c i,-$~ 

fflnlt-t6J::-3(::%Jvt~ht::.-fe;tC0ffi~11::{i'iW*l 112a, l 1 l 2b~{iffii..6o ;$~:M!! 
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[ 0064] 
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PROB:_J:f\il TO BE ~10LVED: To r.1rovki~: c: prc~j~:ctton 
tyoG '-.:id':x1 ri:sr.•!ay dG'-.:icG capa~;;:1::: ,:;f -::ffo:.i-::nny 
cooi:n~1 c: l:s):'it (~•)urct: lamp :.::.nd .:;.x_,_-:G:k:.:1t in 
handk:1ab:!ity. : '.:~OLU"f'lOl"\!: 1"h:::: p:·oj':x--:tion typG 
-..::(fr:')o cl:sp:c~y' (k~-..::c~;. :;uch 2:s a p~-:..:i~x,tor iGO 
•r,ctp,---'•:.-f;· a tirnt:::· for n-:easunn•~~ cool:ng t~rn•~ when 
th~: !i~;h: ~;Gi.::"C.f: :c~:-np i ?·l i~, c:oG!~;.d by cl:-hn:-iq ;:i.ncl 
(Gtating a coo::ng fan ~ J undGr th•~ control •::i" a CF-'U 
u:1W pc.,v,if::" :;i_:pp!y fr:.:rn a r.10V,/~;r sot:fc~;. par: i~; 
int•~r:·uoted aft•~r turnin~: off :he ::~:ht sc,u:·ce :arnp 
1 i•l. ~;w;(:')d t):'i input c.,f ar~ :nstruG:"ion to shift :"G 
~➔:t(_u1dby, tt;•J CPU f::_,r pt;:·forrninq p;,{):'.".E:~1:::,-infj to 
c;:i.k::u:;:i.t~: t:'i~;. ;:i.veraq(:') C(H.-:,!in~1 :"i:'fH; of t:'i~;. !iqht 
~➔:Qurct; lamp unW tht-:n, bt:1.:::,-E:d on th::: .-_;Q•_·dlns1 t:rn::: 
n-i:=;.a·:-urt:d by :.he: Uffi.::-r \.vhc::-i:=;.\.-.:;.:· th:=;. liqbt. sol::·c:=;. 
!amp is turn•Jd off: (_~ ttxnp•Jrt:1.hne stxi~,.::-.. r fo:· 
dt:t.:;.ct.:n9 th:=;. t.Gn-:pt:r:::tl::·.:;. of th:=;. liqbt. sol::·::_::=;. !ar:1p. a 
timer fc•r n:E:a~➔:urins1 th(3 cpE:rL~tins: tirnt-: of thE: !i~1t1t 
sour(x:') iarnf-'; ;:1.:1d t:'i~;. CPU fo:- ;:i.diustinn H~(:') rotat:n~1 
~➔:p•Jed ::-.. f th'=: co::-.. !infj f(_u1, b.:1(.~2,i .._..,n f•Jt1.:-:t:n~1 ~ r,~2-2:d 
:::~dju:,t.in~1 arnoi.:nt r:=:dat.(;d to n1(:') avr:fa~1e cool:(iq t.:rne 
Qf thE: !i~Jht (:;Qur::-.E: !amp, th::: ;..:_::mp:::r:3tu:·(3 cf th::: !if;t-;;. 
sour(x:') iarnf-' and th~;. opf:fat:r~~l timt: Gi the: :i~;:'it 
~➔:Qurct; lamp <:-:n::-.l rYJrk,rmins1 ~ .. rocessins: t::-.. .-Jdv'="" and 
fGt;:i.tc: :":';(; co:..:n:1~1 "fan accordi:·i~:! to th:=:e r:..:t:::~:i:·iq 
~➔:p•Jed and thE: a\'(3rt:1.~JE: .-_;Q•_·dlns1 t:rn:::. : COP'(P!GHT: 
(cr::.OG7,,]F'()g!r·JP!T 
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(19) a•m!ll~fr (JP) (12) ~ lffl ~ ~ ~ q (A) (11) ~~iliJ;;l~IJUt~ 

(51) Int. Cl. F I 

ffiN2007-363S 
(P2007-3638A) 

(43) ~llfJB l!1dt19.1J:!111B (2007.1.11) 

7-7::r- I>" (~~) 

G03B 21/16 
H05B 37102 

(2006.01) 
(2006.01) 

G03B 21/16 
HO 5 B 37/02 z 

2Kl03 
3K073 

( 57) ( ~;\¥) ] 

~JD:2005-181413 (P2005-181413) 
SJZftl<l7~6Ji22B (2005.6.22) 

[ ~~] 1cWJ! '7 ::,,,7"0){i\'W~1JJ't~ < :fi' t. 6 M:!1.. ,Jl!li.cf+: 
f'i:fl 6 t~5lt~~1m~7f.~~ ~ t:r'H~'"t" -ti o 

[ !ifiR-¥!?\l:] ]._ .-y /} q :f.H'rtt"i7f.O) J...:h t=~-j'\, l -c -- :JC 
Wlt''7 ::,,,71 '.2 10iMH£ .. '1i:Wltm\fpt,0)'1i::fJH!Jfl'iJ':i![liJT 
'2' fl-ti :t ·rt: CPU O)ffjlj:/ftll""f(:-C<il'rflJ+-17 7::,,, 1 3 iJ'@J 
fi~ffii/J'2\fl-C 1cWJ!'7 ::,,,71 2 1 iJ'<il'W'2\fl-f><i\'!fJBa!j,Fai~ 
ftBa!j,'"t" -ti .-Y 1 7 c .. :3\:;Wl! 3 ✓7°iJ1il'itl'2\ fl.fi 'Bfl=-5117 
l= J: rJ ffBa!j,'2\ fl -b {i\'!fJBa!j,Fait=~-5·1,, 1 -C ._ C::. fl:£. '"("0):3\:;WJ{ 
3 ::,,,7°0)-'f;t!=J1i\'!fJBa!j,Fai~ 1tlli'"t" 61Jl!f_1!1.~fr'3 c PU c .. 
1cWJ!'7 ::,,,7"0)i.ffi\.lt~-.wtlli'"t" 6 i.ffil.Jt-t ::,,,1; c .. 1cWJ!5 ::,,,7" 

O)M!#JBa!j,r1c19~lttBa!j,'"t" 0 .-Y 17 c .. 3/ci!lll3 ::,,,7'0)'ft!=J8tW 
Ba!j,Fai .. :3\:;WJ(7 ✓7°0)f.ffi\.J1t&tF:1/cWJ(7 ✓7°0)M!J+-!Ba!j,Fai(:1* 

{;) [_tl_J'1:;3E1i'.iiffll ~_;_ i::£--::n i-·nttt;JJJ+-17 1 ::,,, 0) [_tl_J'1:;3Elt ~ 
~~ L . ~~E.@J!fiE:itlt& U'3f:t"'-1<4tWli'fFFtit::VE,, -C <Millffl 
7 T ::,,, ~ @lfi:~ffii!J '2' -tt -1S JJl!l'_E!l. ~ :ff -3 C P U c ~ {JliU .. -1S 7° 
01/i:J-51-1 0 o--c··;t;,so 
[ ~tRl:m] [;ill 1 

(71) iliDA 000201113 
E#iiffiitli';~~t± 
*~~*•m~m~7T§7~1~ 

(72) JEBJH%'- ~~ JI~ 
*~~*•m~m~7T§7~1~ E# 
iiffiitli';~~t±~ 

F !A-L. (~~) 2Kl03 AA05 AA16 
DA06 DA24 

3K073 AAll AA16 
AA87 BA31 
CM04 

II 

BA14 
DA25 
AA29 
BA36 

CA60 

AA48 
CHOS 

124 
(ll) 

DA02 

AA82 
CH21 
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[ ~a¥~Hf:::J<(')~lffi] 
[ ~f;:l<JJ!l] 

( 2) 

:'lc"f'{*~:JBff.lti"" fd.::.Y:J('):'/c:iJJ 3 /'7° t , WJ;;c:'/c:iJJ 3 /'7°~<irWT 0<i1Wffl 7, ✓ t , WI 
~c.<#WJ=H7, '.1/ ~ @Jll!i:51ZI/Jcl -tt {$ 7, '.1/ 51ZI/Jifl1HiilJ-=J=-f9:t, WJ~c.7, '.:/5IZI/Jill1Jfiill-=¥-f9:l;::xt l 
T~:h ~{JtP□T 6 ~jJ{JtP□ =fr9:t ~{imx. otl!llt:flB~{1t*:ird1.rnt·e«>-, T, 

lltr~c:'/ciml':i '.:/7°~il¥rTcl-t!.·T ~~itl!llt:l::\'.l~f**~~iii~ .7-..-:'7 ✓1,1 :i::- r (;::fJ;fii::\1:/_· 0 
.7-..-:'7 1/ 1'1 :fHft~~~ ttl:h-t 6 t.::.Y:J(')7, -:7 1/ 1,1 :c- H~~-=J=-ffi t, 

WI~c..7-..-:'7 /'1'1 :c- H~~-=J=-ffih•httl:h i::\ht.::WI~c..7-..-:'7 /'1'1 :f:FfiH~~('),7.:1Jt;:~---:::i'1, 1 

T, WI~c:'/ciml 3 /'7"(')iFftTtiL WI~c~:h i*P□-¥r9:h• h WI~c. 7, /'5IZI/JilliJ:fi!IJ-=J=-f9:t;::xt-t 6 ~ 
:hi*P□ h'~lffii::\h-5 :t t·(;:~~17, /'5IZI/JilliJ:fi!IJ-=J=-f9:l;:J: IJ WI~c.<#Wffl7, /'7J'Pfr5E(')@Jlj!i 
.J!OC·e@Jlj!i51ZI/Ji::\ h TWI~c:'lc:iJJ3 ✓7°h'<#°Wi::\h{$ i"#"Wlla¥Fs'J~Hlla¥-t {$<#"Wlla¥Fs'JHl!a¥-=J=-f9: 
t ' 

lltr~c:'/ciml ':I '.1/7°h'ii¥rTi::\ h 6 4ltl=lltr~c<#"Wlla¥Fs'J~tlla¥+fJH;: J: IJ ~tlia¥cl h6 lltr~c<#"Wlla¥Fs'J 
(;:~---:51, • T, c:. h :t t·(')WI~c:'lcmt 3 /'7 (')-'f:t',,J:;-#Wlla¥Fs'J~ltttl-t 0-'f:t',,Jll,¥Fs'Jltttl =f t9: t , 

WI~c:'/cim!'7 .:,,7°(')-'f:t',,J14;Ws:;'j'FEi'J t WI~c. 7 ·r ✓-~IZi!J;f;IJtl:P-=J=-ffil;:J: IJ @J!l!l-~1Zi/J2:-h6 WI~c.<4i 
Wffl7 I /'(')@]ilii;~./t(')~~{;:{;;;6-'ft"'-7:;-#"Wlla¥Fo'J~~1~fflt ~x,fJ;t{tltT~c:IJC9 6-'ft"'-7;-4f 
Wffi'fFe'J~f.lP~ffl~cfr:f-=¥-H!: t , 

WI~c:'/c:iJJ31/7'(')iliirOC~~ttlT 6iliirOC~ttl-=f:.t9:t , 
wr~c:'/ciml 3 ✓7° (')iHOC t Willc 7 , ✓51ZI/JillrJ:fi!IJ-=¥-f:'J:l= J: IJ @Jll!i:5(>;1/Jt: ho Willciwwm 7 , 

✓o:i@Jlf!i:~.lt(')~ttt=f;;; 0i1Nr.1t~tt,~ffl t ~:t.tr,tftitz~c{llt-t ◊ iliirOC~tt,~ffl~c{llt-=¥-rn t 

WI~c.:'ltim! J ✓7°('){\t!ffls:;'j'Fe'J ~ii s:;'j'y-◊ {lt!ffls:;'j'Fe'J~l-s:;'j'-=f:.f9: t , 
WJllc:'/c:iJJ 3 /'7 (')flt!ffllla¥Fs'J t WJllc 7 , ✓51ZI/JilliJ :fi!IJ-=J=-ffil:: J: IJ @Jlf!i:513:1/J 2:- h 6 WJilc.<#W ffl 

7 1 :.,·(')@111ii:~lt(')~~l;:(;;; 0Be:fflffi'fFe'J~~1~¥'11t ~MJ;tfiHT~c{llf-t 0 Be:fflffi'fFe'J~~,~ 
ffl~c{llt-=f r9: t , 

WI~c->¥-t'Jlla¥Fs'Jltttl-=¥-HH:: J: IJ ltttl i::\ ht.::WI~c->¥-t'J,w:t1Jlla¥Fs'Jl::M r,t-t -i'.i WI~c->¥-t'J<w:t1Jlla¥Fs'J 
~tt,~ffl ~ WI~c->¥-:t',,J:;-wWl!a¥Fs'J~tt1~ffl~c{llf-=f:.f9:h· h JfXcf~T 0 ->¥-:t',,J:;-#Wlla¥Fe'J~tt1~ffllf:X1~-=¥-
el: t' 

WI~ciM.:OC~ttl-=¥-HH= J: IJ ~ ttl i::\ ht.:: WI~c.:'lt:i!J 3 1/ 7° (')iliirltl=xt J;t-t 0 WI~ciM.:OC~?Hff ffl 
~WJ~ciM.:OC~tt1~ffl~c{llffi-=j=-f9'.;,j>{:,Jf:X1~T 0iM.:OC~tt1~fflJf:X1~-=¥-ffi t' 

WI~c nl!ffls:;'j'Fs'J~I s:;'j'-=f:.f9:l;: J: IJ ii s:;'j' i::\ ht.::WI~c.:'ltim! '7 .:,,7°(')flt!ffls:;'j'Fs'J(;:x-f J;ty-0 WI~cflt!ffl 
lla¥Fa'J~tt1~ffl~WI~cflt!ffllla¥Fs'J~tt1~ffl~c{llffi-=f:.t9:iPhJf:X1~T◊flt!ffllla¥Fa'J~tt1~fflJfX1~-=f:.t9:t 

' ~ (il/J ,{_' 
Willc 7 , 1/.~IBi/JifllJ:fi!IJ-=J=-t9:!i, Willc->¥-:t"'1<#"Wlla¥Fs'JIDmtt1~fflJfX1~-=J=-f9:l:: J: IJ JfX;f~ i::\ ht.::Wiilc. 

'f:t',,J:;-w::Wlla¥F1c1'J~tt1~¥IL WI~ciM.:OC~tt1~¥&Jf:X1~-=¥-f:'J:(;:J: IJJfX;f~c'::ht.::WI~ciM.:OC~~'tff¥&, 
&t.FWI~c-Be:ffllla¥Fa'J~tt1~fflJfX1,ll,-=f:.f9:t;:J: IJ Jf:Xcf~cl ht.::WI~c-Be:ffllla¥Fs'J~tt1~ffll;:~---::f1, 1---C WI 
;;c.<-t"Wffl7, /'(')@Jll!i:~OC~~ttl, ~~~ht.::WI;;c.@llf!i:~.lt, &UWI;;c->¥-:t',,JIE'fFs'J~ttl-=¥­
H!:f;: J: IJ ltttl i::\ht.::WI~c->¥-:t',,J:;-#Wlla¥Fs'Jl;:fJE-, TWI~ci"#"Wffl7, ✓ ~ @Jlf!i:.~IZI/J2:>-tt 0 c:. t ~ 
1a¥:fi'x t -t 0 tl!ll1~~1m$:~~@'. ◊ 

[~g:::J<JJ!2] 
:'lc"lt{l~:lBff.ltT 0 t::_.Y)('):'/t:i)J':71/7° t , WI~c.:'ltim!31/7~{WWT o{#Wffl 7, 1/ t, WI 

~c<w:tPffl7, _:/~ @Jll!i:5IBi/J2:--tt-i'.i 7, :..-·5iKi/JillrJ:fi!IJ-=¥-ffit, WI~c.7 I _:....•51Ki/Jill1J:fi!IJ-=¥-rnt:::t.t l 
T~)J ~f*Po-9 0 ~JH*P□-=¥-t9:t ~{imx. 011~1~~{_a$:~~@'.t·«>-, T, 

WI~c:'/ciml3 ✓7°~iFirTt:-tt---C ~~itl!ll1~~1**~~@'.:t- .7-..-:'7 ✓ 1,-11=- r {;:fHf t--tt 0 
.7-..-:'7 '.1/1,1 ::fHft~~~ ttl:h 9 6 t.::!."-J(').7-.. -:7 '.1/1'1 :i::- H~~-=¥-ffi t, 

WI~c..7-..-:'7 ✓ 1, 1 :c- H::t~=fH!:h•f:, ttl:1J i::\ht.::WI~c..7-..-:'7 ✓ 1, 1 :f:Ffit::t;;f,('),7.jJ{;:~----51, 1 

T , WI~c:'/c:i!J 3 /' 7° (')iFf rT fiL WI~c~:1J 1:!tP□ -=¥-ffih· h WI~c. 7 , /' ij(>\1/Jifjlj:fi!IJ-=j=-)'9;(;:x-f-t 0 ~ 
:1J1*P□ h'~lffii::\ho :t--c·t=~~i7 T 1/5IBI/JilllJ:fi!IJ-=¥-f9:t::J: IJ WI~c.<#Wffl7 T 1/h'PfrJE'(')@Jlj!i 
J2l:lt-c·@Jif!i:51Zi/Ji::\ h TWI~c.:'ltW! 3 /'7°hfi"#":t1Ji::\ h-i'.i i"w:t1Jlla¥Fs'J!"Hlla¥-t-i'.i<#":t1Jlla¥Fs'JHl!a¥-=f:.t9; 

1a¥~2007-3638(P2007-3638A) 
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( 3) 

t, 
WfllcJ'tirni:'71/7°if•'il'efrT0hotH::WJllc<#tfJJR!rFs'jlltfR!r-¥f9:t::J: I) lltfR!r0ho Wfllc<#tfJJR!rFs'j 

(::~-5~ •Z, 2:.h:t t·O)WJ;;c:1/tirni:'71/7°0)--'-f'-t'c:_frirWIETFs'j~~t±:li"' 6--'¥-t"'11ErFs'j~/:±:l-¥ffi t , 
Wfllc:1/tirni: 7 ✓ 7° (,')--'-f'-.1"'1<#WJR!r~1 t Wfllc 7 7 ✓ .~IK!i/Jifi1Hiill-¥ffi(;: J: I) [illlf!i:,~IK!i/J 0 h ◊ Wfllc {# 

W ffl 7 , 1/ v')@Jlf!LJEffr v')IDm~ t:: i* o--'¥ :t"'1 tWWJR!rFs'jfilfil~1tl'1W t ~ .t-:t J;Gft ltZ llcif To--'¥ :t"'1 <#' 
WfR!rFs'j~f.!Pt-;fflllcif+f9; t , 

WJllc--'-f'-t"'1fR!rFs"l~t±:l-¥f9;t:: J: I) ;at±:10 htc:Willc--'¥-t"'1t#'WfR!rFs"lt::.t-:t J;G-t 6 Wfllc--'¥:t'c:J,wWJR!rFs'J 
~~

1tffffl ~ Wfllc--'-f'-:l"'1<#'WfR!rFs'J~~,tfffflllc1l'F-f9:h• t-, JfX:fii"' 6--'¥:t"'1<#'WfR!rFs'J~~1tffffllfX:f~-¥ 
ffi t ' ~ {iiiLt ' 

Wfllc 7 , 1/,~IZi!Jifi1JtilJ-¥B!Ji, Wfllc--'-f'-:l"'1<#'WfR!rFs'J~~,tffWJfx'.f~-¥ f9;(:: J: I) Jfx'. f~ 0 ht-.: Wf llc 
--'-f'-:l"'1<#'WfR!rFs"l~~,FFl'Wt::~-5-~ 1ZWfllc<#'Wffl7, 1/v')@Jlf!i:JEOC~~~ t,, ~~0htc:Wfllc 
@Jlf!i:JEOC, &V'WJ;;c--'-f'-t"'11ErFs'J~t±:l-¥ffit:: J: I) ~t±:l ~ htc:WI;;c--'¥t"'1<irWIETFs'Jt::f,t---:i ZWI;;c<ir 
Wffl 7 Y 1/~ @J!l!i:ij1Zib0-t!. 0 c.:. t ~ta¥itt t To t1Jlt~~1iH1i:if~ll•L 
[it>J<JJB] 

WJ~c:1/tirni:'7 _:,,7°(,')iliirnt~~W-t 0iliirnt~W-¥fit , 
lltrllc:1/tirni: '7 ✓7° v')illl'tnt t lltrllc 7 -r ✓;iz:i!JtrJtill-¥f9:t= J: 0 @Jllii:;ij1Zi!J0 ho lltrllc<wWffl 7 -r 

_:,,,0@Jil!iJE£(,')~~t=(* oit'tnt~~,FFr¥11 t ~.t-:tJ;G(tttzi~ix-t o it'tnt~~,FFr¥11i~1x-¥rn t 

Wfllc.i.ffil:OC~t±:l-¥f:Qt::J: I) ~t±:l t: htc:Willc:3/cirni: 7 ✓7°(,')i.ffil:ntt::.t-:tJ;G-t 0 Wfllci.ffil:£~~1tl1iffl 
~ wricilii.&~~1FFl'Wicil-¥f9:iJ> t-, Jfx'.f~T ◊ ilii.&~~1FFl'WJfX:f~-¥ffi t ' ~ 1im j__ ' 

Wfllc. 7 7 ✓,~1Zi!Jifi1Jtil]-¥f9Ji' ~ t-, t=' wric.ilii.&~~1FFl'WJfx'.1~-¥ f9;(:: J: I) Jfx'. f~ ~ ht,.: Wf llc 
iliirOC~~'lftWt=~-j-~ ,z, wr~c<4iWffl7 T ,1/0)@J!liiJEOC~~~i" o c:. t ~1'ij1ttt i" o ~-;* 
JJf 2 t::llclltv')19:Mt~~filt~:if~@'.o 

rnf>J<JJJ:4 J 
lltric:3/cirni: '7 1/7° (,')f'1!fflfR!rFo'J z-itfR!r-t 01'1!fflfR!rFo'JitfR!r-¥f9: t , 
Wiic:3/cirni:'7.:.--"7°v')f<J'.fflfR!rFs'J c: Wfllc7 T .:.--".~IZi/JilirJOO-¥ffit::J: l)@Jll!i;,~IZi/J~hZ> WfllclwtfJffl 

7 -r 1/ O)@J!l!i:JE&v')~~(::{* 01'1!fflfR!rFs'J~~1tfffflt ~.t-f J;G1tttZllc1li"' 01'1!fflfR!rFs'J~~ 1tff 
fflllcifcfflt, 

Wfllc 1'1!fflfR!rFs"llltfR!r-¥HH:: J: I) lltfR!r0 ht-.:Wiic:1/tirni: '7 1/7°v')f'1!fflfR!rFs"lt::.t-:tJ;Gi" 6 Wfllc1'1!ffl 
fR!rFs'J~~11ftW ~ Wfllc1'1!fflfR!rFs'J~~11ftWllc1l-¥f9:h• t-, Jfx'.f~i"' 61'1!fflfR!rFs'J~~11ftWJfX:f~-¥ffi t 
' ~{imi..' 

Wfllc7 -r 1/,~1Zi!JifirJtilJ-¥f9Ji, 0 ht::, Wiic1'1!fflfR!rFs"l~~,tffWJfX:1~-¥HH::J: IJJfX:f~~htc: 
wri~('£fflffi'i'Fs"l~~Jtff¥1lt::~-5-~ 1l, wri~<#Wffl7 I ,1/v')@Jil!iJEOC!-~~T 6 2:. t !-~t:&t 
i" 6 it>1<rJJ: 2 t=iciltv')ct9:Mt~~fft~:if~@'., 
[ iff>J<JJl:5] 
wric:3/cirni:'71/7"(,')illl'tntz-~t±:li" 0i.ffil:nt~t±:1-¥ffit , 
WI!c.:3/cirni: '71/7 v')illl'rnt t wr:c 7 -r ✓~izi11ffirJtill-¥f9:t= J: 0 @J!l!i:~Bi!J~ h6 wr:ci1tmffl 7 -r 

,1/0)@Jljij;;JE!3tv')~~(::{*-tii.ffil:£~~1tffffl t ~_t-f J;G{tttzicilT ◊ i.ffil:£~~1FFl'Wic.1l-¥ffi t 

Wfll~)'(;il51:7.:.,-7°0)f<J'.fflffi'i'Fs'j!-lltffi'i'T 6 ('£fflffi'i'Fs'jHffi'r-¥fJ!t' 
Wfllc:3/cirni:'71/7v')f'1!fflfR!rFs'J t Wfllc 7 -r 1/,~IB:i!JilirJOO-¥ffit::J: I) @J!l!i:,~1Zi!J0ho Wfllc<#'Wffl 

7 T .:.--"v')@J!l!i:JE&v')~~(::(* 0 f<J'.fflfR!rFs'J~~1tfffflt !·.t-fJ;GftttZllc.1lT Zif<J'.fflfR!rFs'J~~,tg 
wicil-¥f9: t , 

wric.i.ffil:OC~t±:l-¥f:Qt::J: I) ~t±:l t: htc:Willc:3/cirni: 7 ✓7°(,')i.ffil:ntt::.t-:tJ;G-t 0 Wfllci.ffil:£~~1tl1iffl 
~WfllciliirOC~~Jtfffallcil-¥f9:iP0Jfx'.1~ 9 6iliirOC~~1FFl'¥IUX:1~-¥ffi t' 

Wiic reJflfR!rFs"llltfR!rff9:t:: J: I) lltfR!r ~ ht-.: Wfllc:3/cl!Jl!. '7 1/70)f'1!JflfR!rFs'J t::.t-:t J;G-t -ti Wfllc1'1!Jfl 
fR!rFs'J~~'tH'ffl~Wfllc.1'1!fflfR!rFs'J~~Jtfffflllc.1l-¥ffih>t-,JfX:f~Tib1'1!fflfR!rFs"l~~JtffffllfX:f~-¥ffit 
'~{imi.., 

wric. 7 I .:.--,.~izi!Jmr1m-¥ffitL ~ t-, t=, wric.i.ffil:l!t~~,tffffllfx:1~-¥ffit= J: 01rx:1~ ~ htc::Willc. 
iliirltiiffil~'liffl, & t'..FWJ~c.1'1!ffl JR!r~'Ji00~1liffllfx'.fcllc-¥f9: t:.: J: I) Jfx'.1~ 2:- ht-.: WI~c 1'1!ffl fR!rFs'Ji00~ 1li 
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¥H i=~--:::r1i i --c , wr~c<#Wffl 7 J ✓ <l)@J!lii:31Klt ~ Wil~-t 6 c.:. t ~ feyfi& t -t 6 ~t;:xr!'i 2 i=~ctit 
I [ ~i'IJW.i~l~iH'}~JtEiJff' 0 

[ tt:/it-r5:Hllf] 
[0001] 
*JEBJRL <#Wffl7 1 ✓~ @l!lii:~IB:I/J0-tt--C :'/{jJn:3 ✓7°<l)./#:ID;;:-01=r ·:H9:JjJt~~fl*:iG~l:i'.: 

(;:r,ij9 ◊ Q 

[~~;fif,F,j] 

[ 0002] 
tiE*, 7os;' x. '? :9-~<l)tJl:JjJt~~fl*:iG~l:i'.:f::Ci, l@ff-r''-:9/::~·-::Si., 1 --CJ=ifr5-i.:'.<l):'/t;"f'. 

ft~Wmt-t 6 tc:/rb<l):'/t;Wlt3 ✓7°iJ'tii!I;~ :h --C 1, -.;s Q 

[ 0003] 
iJ•iJ• 0 t9:JjJt~~fil*:iG~l:i'.: t:: in ~ --C !:L -ftffl t:: J.: IJ :'lcm '7 ✓7°i.J'JE~-t 0 2:. t iJ• t_) , ~ 

t~:'lcmK3 ✓7°~-l#:Wffl7 J ✓ O)@J~(o:J.: IJ ~-1#-9 ◊ J.: j i=~'? l \, l ,0 0 _J=l_i,j-q'r-g(::!;L {li!J ,Z_ 

!:L &'.ffl~ :h.f.:'/t;V]l 3 ✓7f-' ~;JIJ L, ~;jlj~ :htc.::'l{;V]l7 ✓7/::r,5 t, --C f-<l)!Jj3:I/J~:1J"'<-lir:W 
ffl 7 Y ✓<l)@J!lii:J1K!Jt'.l:::;l'[J'!-t 6 J.: -3 t::till'mt ~ 11f::t9:M~~{l*:iG~ffi:;1)11fflJe.~Jl --C 1,-. 6 ( 
{li!J x.. !:c.C 1a¥~'FJtffik 1 ~ll~t ) ◊ i tc.:, .:i-f t:: J.: IJ :'JcWl"!3 ✓7<l)Jffr~<l)./#:W~f4iJ'~tJfrlf 

im i::mmt ~ :htc:f9;Jjff~~{l*~~il[_ i, lffl9'e ~ :h -n-. 6 (/y)J x.. !:L f:;\'-~tJtffik 2 ~.\l~L ) ◊ 

[ 1a¥~'FJ'.cffikl] f~lffl 2 0 0 1 - 3 3 2 3 9 4 -%0¥17 
[ ~~'FJtffik2] ~Im 2 0 0 4 - 2 1 1 0 3 ~0¥'11 
[ Je.BJI O)lffl:iG] 
[ Je.BJI iJ11'1/'.iR L J.: '3 t -t 0 ~@] 
[ 0004] 
t 2:. 0 t·, :'lcWl"!'7 ✓7<7)./#Wt:L {li!Jx.. tL ~tt::'JcWl"!'7 ✓7<l)i¥f*Tf&t::-l#Wffl7 1 ✓~ Jifi 

5-i.:'.0@J!lii:31Kmt·j,,~ < t i.,-5-i.:'.ffifF'Eli, 011 x. ix H:i"F'Eti@J!lii:.~IB:~~-tl- .f. c.:. u::J.: IJ fi;bJ-L.f. J.: 
j t=:-:.t,:, --C Ii 1 ◊ iJ"'>, t9:M~~fl*:iG~'@'O){tffli:kiH.t::J.:,:, --C t:I:, :'lci!Jli:'7 ✓70)?#:WffifF'El, ~ 

-;tB;ff'Etiiff*t·E< f'l:3-£-q:r-C·~i!Jli:i.J,~ t ~:h --C Li -3 tlri"i-i> in 6 Q 2:. O)tJ-;@;-, :'lci!Jli: 3 >7° 
O)}i\'°W ~ +5N:::t=r '3 2:. t iJ,--c t ~ 1, • 2:. t iJ, t , ~ ~~:'rcWll 3 >7° O)~-®iJ'm~ L --C L i '3 t 
\, l --:, tc.: fhi@ t> Zb 0 0 

[0005] 
t tc.:, iJ'iJ'ibtlii'tl::!::I:, :'lcWll 3 ✓7°<l)./i\'"Wi.J,+frtti~li •2:. t iJ'0, ®i;ft--Cf9:Jjft~~ffl 

*:iG~'li!f'.l::"nf?:ffl-t o ~t:::'/t;i!Jli: 5 ::,,7°'.l::" ,1,'tl:T~-tl- 6 JfJr5EtifJ:::'.l::"fi,:, --Ci.,, ~~~:'lci!Jli: 5 ::,,7°'.l::" 
-1#::m-t ;s tc:1100)-1#:Wffl7 J >O)@J!lii:.~iz11J~r1r5-i.:'.ae'i%i1=r,:,tc:f£t·~1i ,t, :'lcWll3 .:.,70)},~n 
~rd c.:. t iJ,t·E< ~,1, -.J: -3 t::~, -J --c 1i ,;s t 0) i in ;s ◊ 

[ 0006] 
c.:. 0 J.: -3 t::, -'flrb~£5E~:htc:-5-i.:'.<l)<#WffilrF'Eli~-liif:i-t 6 c.:. t iJ,-c·"2 ~1, itl,drl::!:l:, .YLi.Jll 

3 /7'0)<#W~+1H=1=r '3 2:. t iJ>-C"E< ~ Ii ,t-.:·wz:-~ < , zO)f.£i;O)f9;JjJf~~fl*:iG~'@'O)-(i;I! 
1, •Jlf-'f-iJ,~< ~--:,--CL£ -3 t 1, i--:, t...:fhi@iJ'«J 0 o 

[ 0007] 
::.to, :7CWJl7 /7°0)./#::/;[Jf-' ;g31[(::1r j l:_ "(·, ./#::/;[Jffl7 T /O)@J!lii:;31[.l_l~ J: IJ ~31[(;:T o 

2:. t -JJ';":t';-i__ 0X-lo ;lj>, -1-i\':Wffl 7 Y /O)@J!lii;31[)t;6>~31[t::~ 6 ii t:'ijiil_~;lj>.};t < ~'? --C Li 
-3 t 1, •,:, tc:F'oi@i in 6 tc:lrb, iJ•iJ•.f> fhi@t~Ji LT :'rcWll'7 >70)./#Wf-'~JJ$~ < fi '3 c.:. t 
~f9:i:a-t ;s&:-~iJ'&) ;s 0 

[ 0008] 
7c- 2:. -c·' *JEBJIO)~@!.;L :'lci!Jli:3 >"7°0)-1i\'"tDi·J!}J$~ < 1T "J 2:. t iJ>-C'E< 0 {i;f!I, ijjf-'f-(;:{f: 

tL 6 t9:Jjff.t\'lf!ytfJ*:iG~oo' ~ t,'H*i-0 c:: t --c· it 6 o 

[ ~@ ~ 1'1/'.iR:T 6 tc:/rb<l)-'f-f1] 
[ 0009] 
1:.~c.~m~i,fiR-t ;s tc:110, ~f;:xJ!'i 1 i=~2.i!l;0Je.sJii::1:, 
:'lt+{ffi~Wmt--t 0 tc:1100):'/t;Wl{ J /7° t ' wic:'lcWll J /7°~<4iW--t 0-14iWffl 7 J ✓ t' WI 

ic.?#Wffl 7 T > i- @l!lii:ijizl!J~ -tt ;s 7 J >ijIB:1/Jif;IJ:/ftll-'f-fit, ,rni2. 7 J >ijIB:1/Jif;IJ:/ftll-'f-fit=xt L 
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--C'i:::h !-{*Mti"" 0 'm:::h{*Mt4HU: !-{il/lx_ .b'JJ!llt:%'~{iH1~:;J';-~fli•cib-:> --C, 
riricJ'tirni:'7 ✓7°!-il'efrT0it--c ~~~t.\l:!llt:%'~fit~:;J';-~~!- :z..-57 1/ 1 "'1 '1=- r t='.fH=r0 it 0 

7.. Y 1/ J\1 fH'f:r~:;J';-!- f±l::h-t 0 t::)h<l)7.. Y ✓ J\ 1 '1=- H~:;J';-.cfffi t, 
riric.:z.. Y ✓ J\,1 '1:- H~:;J';-.cfjffiiJ•G f±l::h 0 .tlf..::Wiic.:z.. Y ✓ J\,1 ;fJH'f:r~:;J';-Cl) AJJ (::~·:51,, 

--C, WI~c.31:Wli:'7 ✓7Cl)il'eftTHL IN§c.'i:::hfJtMtrffifpt::, IN§c.7 7 ✓~IZI/JiMmrf9:(::xt-t o 'i: 
::h{*Mtti,ijgl1Ti0h0 £. ·ci=~~~7 I ✓~iz~ium+f9:i::J:: 0 WJic{fitflffi7 I ✓ti1rJiJE'.Cl)@Ji1ii;­

J£1t--c-•m:Ji1ii;-ij1ZiJJ2- h 'ClN§cn;WJ!:'7 ✓7°iJ'<fiW2> h6 <fiWlli'rra'J!-§tl!i'r-t 0 <fiWlli'rra'J§tl!i'r-¥f9: 
t, 

Wiic.31:irni:'7 ✓7°iJ1il'efrT0h04ltt::WI§c.<fiWlli'rra'J§tl!i'r-¥f9:(::J:: tJ §tl!i'r0h0 lN§c<wWl!i'rrs'J 
(::~-A •--C, C:.h't. --c-·Cl)WI§c.n;Wl\'7 ✓7°Cl)-'f'-t"'1{WWl!i'rra'J!-ltf±l-t 0-'f-tf.;JIF.'rra'Jltf±l.cfffi c. , 

riric.31:irni:'7 ✓7°Cl)ft'.;J1wWIF.'rFEr'J t IN§C. 7 7 ✓,~IZiJJrlirJm-¥ffit::J:: ')@Jllii;-,~IZiJJ0h0 IN§C.{W 
Wffl 7 7 ✓Cl)@J!ffi;;.ifilJ.t<l)~~t=1* 0-'f-t'.,J{f,-t[Jll,'fra'J~~1tf3ffl C !-M J;Gfsf ft--C;;c.,iJi"" 0-'f-t'.,J{f,­
Wl!i'rrs'J~~'t]lfffliciff<+f9; t, 

IN§c.31:Wli:'7 ✓7Cl)iliit~i!:-~f±l-t 0ilffi~~te rffit , 
rir~c:31:irni:'7 ✓7"Cl)ilifrJ.tc. WI~c.7 -r ✓~iziJJiuti~4f9:C:J:: 0 @Jfi~1ZiJJ0h0 WI~c.<4iWffl7 -r 

✓0@Jifii:~J.t<l)~~t::fiic\ 0iliirJ.t~~1tf3W c. '.!:-MJ;Gftft--C§cfr.i-t 0 iliirJ.t~~1tf3W§citt-¥f9: c. 

Wiic3'tirni:'71/7°Cl)Mffilli'rra'J!-~tlli'r-t 0 Mffilli'rra'Jitlli'r.cffJ!c., 
Wfllc.31:WJ!:'7 ✓7°Cl)Mffilli'rre1'J t Wfllc. 7, ✓,~IZiJJifjlJ:ff!ll-¥mt::J:: ') @]!ffi;;.~IZiJJt:ho Willc.<fiWffl 

7 I ✓Cl)@]llii;-_iil).t<l)~tt(::{iic\ 0Mffilli'rra'J~tt1tf3Wc. !-MJ;Gftft--cicfr.ii"" 0Mffilli'rra'J~tt1tf3 
Wllcfrt.cf f9: t , 

WI~c.-'f-tf.;JIJ;';rs'JltW.cffJ!t::J:: tJ ltW 0 ht..::WI~c.-'¥-t"'1<4iWa;';ra'Jt::MJ;G--t 0 WI~c.-'¥-t"'1<4i"Wa;';ra'J 
~~

1tf3W i!:- IN§c.ff'.;J?fiWlli'rra'J~~ltf3¥&§c.fr.i-¥f9:iJ> t-::, JfX1~T 0 -'¥-fi:'JtfiWlli'rra'J~~ltf3WJfX1~-¥ 
flt, 

lN§c.iliirJ.t~te-¥ HH:: J:: tJ ~ te 0 ht..:: lN§c.n;Wl\ '7 ✓ 7° Cl)ilii'tlt t::xt J;G-t 0 lN§c.iliirJ.t~~1Mlf W 
i· Wiic.iliir&im:ltt11ffWllc.fri.cf ffiiJ, GJfX1~-t -0 iliir&im:ltt11ffWJfX1~.cf ffi c. , 

Wiic.N!ffilli'rrs'JHl!i'r-¥f9:t::J:: tJ ~tlli'r0 ht..::WI§c.31:irni: '7 ✓7°Cl)Mffilli'rrs'J(::xtJ;G-t 0 WillcMffi 
l!i'rrtJ,~~1tf3¥ffi~ Wfllc.Mffilli'rre1'J~~1tf3¥ffillc.ii-¥fJb?' (, Jf:Rf~T 0 Mffilli'rfii'J~~1tf3¥ffilfXf~-¥m t 
' !-{il/lx_' 

lN§c. 7 , ✓,~!ZiJJifj1Jm-¥ffitl:, lN§c.ft"'11fiWlli'rra'J~~1MlfWJfX1~-¥f9:t:: J:: tJ JfX1~ 0 ht..::WI§c. 
-'¥-t"'1<4iWa;';ra'J~~11i'l'W, WI~c.iliirlt~~11i'l'WJfX1~4f9:t::J:: tJ JfX1~0 :hf.:WI~ciliirJ.t~~'li'l'W, 
&tllvI§cn/!ffilli'rrs'J~tt1M/fWJfX1~-¥ffit::J:: tJ JfX:r~ 2- ht..::Wf§c.n/!ffilli'rra'J~tt1M1!Wt::~--51, ,--c WI 
ll~-1riWffl71 /Cl)@Jllii:~J.t!-~~L ~~0ht..::Wii~@Jllii:~J.t, &tl-Wrn~-'¥-t"'1ffi'i'rs'J'.!:tte.cf 
ffit:: J:: tJ '.l!f±l 2- ht..::WI§c.ff'.l<fiWlli'rra'Jt::1/E., --C lN§c.<fiWffi 7 7 ✓ l!:"@J!ffi;:.~!ZiJJ 2> it 0 C::. c. i!" 
1iU!l t l z 1, • 0 o 

[ 0010] 
!l1f1<J.l'f 2 t::!clft<l)?EBJ!!,;:J:, 
3't'¥c1* !-.JBnlt-t 0 t..::11:l<l)x;irni: 7 ✓7° C. ' riric.31:irni: 7 ✓7°!-<WWT 0 ,iwm 7 7 ✓ C. ' WI 

ic:,wWffi7, ✓ !- @J'1.;;~1Zi110 it 0 7, ✓~iziJJmrJm-¥¥9:t, wric.7, ✓~iziJJilirJm-¥ffit=xt l 
T~::h !-f**irt" 0~::h(M~.cfflc. !-(iffix_ 0t.\l:i;Jt:%'~f**:;J';-~oo't·tr)'C, 

Wiic3'tirni:'71/7l!:-il'efrJ0it--C ~~~t.\l:!lJf:%'~{]t*:;J';-~~2:" 7.. -511/ J\1 '1=- r t::;fJi'f0it 0 
7..-J >" 1\,1 fH'frn:;J';-!-f±l::hi""-0 t::.11:l<l):Z.. -J >" J\1 =c- H~:;J';-.cfffi c., 

Wiic::x.. Y ✓ 1 ,1 '1=- H'!:f1:;J';--¥Hb'J'0 f±!JJ ~ht:::Wiic:z.. Y ✓ 1 '1 fH'f1~:;J';-Cl)J\JJ t.:£-51,, 
l' HII§c.31:WJ!:'7 ✓7°Cl)iFftTrlL HII§c.~::h1*Mt-¥f:'.tiJ•t_, wric.7 7 ✓~1Zi1Jifj1Jm-¥f1(::xt-t 0 ~ 
::h1*Mt1JtJ:&!!fr0h0 ~ t·t=':1:i~~7, :;...,iizi!JtUtf!li4f9:t=J: 0 riric1.,iwm7, ✓ tirJrJE'.Cl)@Jllii;­
.iil~--c-·@J~~izi!J2- h --cWiic.7'tWli: '7 >'7iJ1<wW~ h-b ,wWl!i'rra'Ji!:"§tl!i'r-t 01wWl!i'rrs'J§tl!i'rrf9: 
c., 

WI~c3'tirni:'71/7iJ''il'efrT0h04ltt::Willc<WWl!i'rrs'J~tlli'r4f9;t::J:: tJ ~tl!i'r0h0 Willc1wWl!i'rrs'J 
(::~-51, •--C, C:.h:1 --C-'Cl)li/rnc.3'tWl\'7 >"7°Cl)ft~{fit1Jlli'rra'J!-ltf±li""-0-'¥-t~lli'rra'J:'.l!f±l.cfffi c. , 

rir~c.31:irni:'7 ✓ :rcrJ-'f-t~<imlli'rFEr'J t rir~c. /, :;...,.~iztJJtrJm-¥ffit:.:J:: tJ@Jlf!i:.~rztJJ ~tl0 rir~c.,w 
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Wffl 7 , ✓(')@J!l!i:~lt(')IDffl~t:{J 6 3¥-tJ,cJ:;,ift;[Jffi'tF's'IIDffl~'l'Wffl c a:M J;tftttZ-llci!ct 6 3¥tJ,cJ1if 
Wffi'tF's'IIDffi~'lfffillciffl-¥fl c: , 

WI;;cftf,cJlf.'i%'I~f±l-¥flt:J:: fJ ~f±l ~ htc:.WI;;cftJ,cJ?tWlf.JF's'It:xtr,t-t 6 WI;;cftJ,cJ:;,t,Wlf.JF's'I 
~~'If ¥1iz a: Wfllc3f .LJ,cJ:;,tmll'lrs1~~'1f ¥1izllcjffl-¥f9:ip t:, Jf:Xf~ -t 0 3f .LJ,cJ:;,tmll'lrs1~~'1f ¥1i1Jf:Xf~-¥ 
Hl:c:, a:(Jiitt, 

Wfllc 7 Y ✓,~IZ~illlJ:fllll+Hl:U:, Wfllc-'¥~-HrWffi'f F's'Iml:IZ.f;fflJf:Xf~+ flt: J:: fJ Jf:Xf~ ~ htc.:. Wf llc 
3¥-tJ,cJ1tWll'lF's'-1~~11f¥fH:~-::iV1Z-Wfllc1tWffl7, ✓(')@J!l!i:~lt{?~~ L, ~~~htc.:Willc 
@J!l!i:~lt, &IFWJllcftf,cJffi'tF's'I~f±l-¥Hl:t: J:: fJ ~f±l ~ htc.:WTllc3¥tJ,cJ:;,tWffi'tF's'It:1it-:i ZWTllc<if 
Wffl 7 , ✓ {?@J!l!i:~IZl/J~-1::t-ti..:. c a:ta¥ii& c: L Z 1, 1 -0 o 

[0011] 
jjfj<"Jj'i 3 t:llctft(')JESJJ!,;L jjfj<"Jj'i 2 t:llctftO)f1!llt~~1f<*jf~@'.t;:;t;\, 1l, 
wr:;2.:3/ci.JJ'7 ✓7"(')i.lfillt{?:twf±l-t 0iMr1t:twf±l-¥Hl:c , 
Wfjj2.3\:;V]l:"'J :,.,-7'(')i.lfilltc: Wfllc7 Y ✓~iz~tlJ:fllll+flt:J:: f]@J!l!i:~IZ~~h0 Wfllc14ft;[Jffl7 Y 

/O)@J~~nf(')fil!J~t=1* 0iliii.m'.film~1tffffl c: a:MJ;t{t(tZ-llcifflT 0 iliii.m'.film~1tfffflllcifffl c: 

WJjjcii!il)~:l'wf±l-¥ flt= J:: f] :tw f±l ~ htc.:. lNllc:3/cvn 7 ✓ 7° (')ili!lt t=M J;t-t 0 1Nllci.llil:ltIDffl~1Ml!ffl 
a: WJjjciil!lt~~11f¥Gllcii-¥Hl:iJ> t:, Jf:Xf~T 6 iil!ltIDfflf!i'lf'tGJf:Xf~-¥Hl: c , a: (il(j ,t , 

WJjjc 7 , ✓,~IZl/Jill'l:fllll-¥f9Ji, ~ 0 t=, WTllci.llil:ltmI~'lfffiJf:xf~-¥flt= J:: ,n:xt~ ~ ntc.: WJjjc 
i.MtltIDffi~'lf¥1H:lt-::i'l,, 1l, WJllc<tWffl7, /O)@J!l!i:~lta:~~T 0..:. c a:tiii&c L Z \, 1 0 

[ 0012] 
~li<"JJiA t=~ctft(')§ESJJ!;;L ~li<"JJi 2 t=~ct!/.O)f1!llt~~{f<*~~@'.t;:;t;\, 1l, 
Wfllc:3/cvn '7 ✓7 (')flt!fflll'lF'si a:litll'lT 6 flt!fflll'lF'silltll'l-¥fl c: , 
WJjjc)UJE!'J .:,,7'(')('£ffl1Jryf's'I c: WTllc7 7 ✓,~IZl/JililJ:fllll-¥Hl:t:J:: fJ @J11!i.~1Zl/J~h6 WTllcltWffl 

7, ✓ (')@]$i:~lt(')IDffl~t=1* 0flt!ffl!F.fF'oiIDm~1Ml!fflc: '.!:-MJ;t{,t(tZ-jjcfrffl-t 0flt!ffl!F.fF'oiIDm~ 1MI! 
fflllcik-¥Hl: c , 

WJjjc '1'£ffl!F.fF's'-llltffi'f-¥flt: J:: fJ lltll'f ~ :h.tc:WJllc:3/cvn '7 ✓7°(')flt!fflffi'tF'sit:xtr,t-t 6 WJllcflt!ffl 
1¥.fF'tJiIDffi~'lf¥m a: WJjjcflt!fflffi'tF'tJiIDm~11f'¥Rllcii-¥f1iJ> (, Jf:Xf~T 0 {lt!fflffi'j,fii'_IIDffl~11f'¥RJf:Xf~-¥f1 c 
, a: 11 ,t, 

Wfjjc7, ✓,~IZl/Jiff1J:fllll-¥Hl:tl:, ~ t:,t:, Wfjjcflt!fflffi'tF's'-IIDm~11fWJf:Xf~-¥flt:J:: f]Jf:Xf~~htc: 
WJ~c'l'£fflliefF's'-1~~11fWt=~-j'l,, i'(' WJ~c:CiWffl 7 T ✓(')@J!f!i~lta:~~Y' 6..:. C a:t::\'ii& C 
l.,.'(\,100 

[ 0013] 
jjfi<rJi 5 t=llctft(')J:EaJli::t, jjfi<rJi 2 t=llct!/.O)ti!llt~~,t-*jf~@'.t:;t;i, ,z, 
WJllc:3/ci.JJ'7 ✓7'(')i.lfillta::twf±l-t 0i.Mt1t:twf±l-¥f:'.tc , 
WTllc:3/cvn: '7 ✓7° (')ilfillt t WTllc 7 T ✓~izl/JililJ:fllll-¥flt= J:: fJ @J!f!i;~IZl/J ~ n 0 WTllc1tWffl 7 , 

✓ O)@J!l!i:~lt(')wmfZt= {* 6 i.llil:lt~fZ'l'WW c: a: M J;t{t(tZ;;c:F.JIT 6 i.llil:lt~fZ11fW;;c:Fi-¥ fl c: 

Wfllc:3/cvn '7 ✓7 (')flt!fflll'lF'si a: litll'lT 6 flt!fflll'lF'silltll'l-¥fl c , 
WJllc)'(;l)E(7 ✓7'(')('£ffl[Jryf's'I c: WJllc 7 7 ✓,~fill/JtlJ:fllll-¥Hl:t:J:: fJ @J11!i,~1Zl/J~h6 WTllrntWffl 

7 T ✓ (')@]!l!i:~lt(')IDffl~t;:{J 6flt!ffl!F.fF'siIDm~11ffflc: a:MJ;t{,j'(t'(jjC:,i'fflT 0flt!ffl!F.fF'siIDm~ 11f 
Wllcii-¥Hl: c , 

WTllciilil:ltt9if±l-¥ flt= J:: fJ f9t f±l ~ :h.t:: WTllc:3/cwR '7 ✓ 7" (')fli!lt t=x·J J,5-9 6 WTllciilil:ltIDffl~1Ml!ffl 
a: WJllci.MtOC~~,lf¥ffillcri-¥f1iJ• r., Jf:xf~-t 0 i.Mt1tIDffi~'lf¥ffilf:x1~-¥rn c , 

WJjjc'J'£!+Ilk'i'rs1litll'l-¥flt:J: fJ litll'l~ :h.tc.:WTllc:3/cw'7 :,.,-7°(')flt!J+Ill'lrs1t::ttr,t t 6 WTlicflt!J+I 
ll'lF'siIDm~1tffffl a: Wfllcflt!fFlll'lF'siIDm~1tfffflllcif f fliJ• (, Jf:Xf~T -b flt!fFlll'lF'siIDm~1tfffflJfXf~f f9: c: 
, a:11.t, 

WTllc 7 T ✓,~1Zl/Jill1J:fllll-¥Hi::t, ~ 0 t=, WTliciMrltml~'lfffiJf:xf~-¥flt= J:: fJ irxf~ ~ ntc:WJjjc 
i.llil:J!Hfl~f~'ffl, & r/WJjjc '1'£ffi ffi'f Flsi'I:ml~1tff WJf:X f-:}-¥ HJ: t: J:: fJ JfXf-:} ~ ht:: WJllc '1'£ffi ffi'f F's'I~~,tg 
wt=~-51,, 1--c, wr~2.1tmffl /, ✓crJ@JE;~lt{? iOOllli:i-6..:. c: a:~ii&c: L ·n 10 0 
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[ Je.8J'}('}~}J~] 
[ 0014] 

( 7) 

;;i1<JJJ: 1 t:;;cix.0Je.8JB:J:: :h!:f, 7.. Y::.,, 1 \ 1 :=t- f t:fH'r~:h --C :3/cWJ! 3 ✓7°0iFftTfi, 

'ai::fJf-#;cMi--=¥-ffii.P G 7, ::.,,.~miJJifl1J1jp-=f-ffit=xt to 'ai::fJf-#;cMti.ir:ire;tmc' :ho :t ·c-t= 3~&7,:,, ij!K 
1/JifliJ tw r-r9:t: J: IJ {#Wffl 7 , ::.,, iJ'Plr5E 0 @J!f!iJEiltT'@J!f!i.~IKI/J c' :h --C :3/cWll 3 ::.,, 7°iJ'{#W c' :h 
6-1#Wl!¥FE1'Jti>H1!¥'c'h, :3/cWJ! 5 /'7°b'il'i1:Tc' h6 4lft:Hl!¥c'h6 {#!111!¥FE1'J(;:~-:n ,--c, c:. 
:hi T·0x;Wl!3 ::.,,70.,p.:t'c:J1#Wl!¥FE1'JiJ'>J!t±:l c' :h, c' t-:. t:, 3~&->f'-f'c:J1#Wll¥Fa'Jt:::x-tJ;G-t 6 , 
-1#Wffl 7 , ::.,, 0@.Jilii:JEJt(l)~:f.H: i* 6 .,P.:t"'1-1#Wll¥Fa'J~~f~r¥HiJ'->f'-:t"=J-1#Wll¥Fa'J~~twf!Hicfr:f 
-=f-.1'_\l:i)> GJf:X1tc':h, £.t..::, :3/cWJ! 7 /7°0i!!Jt(:xtr.5--t {;), {#Wffl 7 J /(/)@]!f!ijE)t(I)~~ 
t:: f* 6 i££~~11'ff ¥i1iJ'ililiJt~~11ft¥H~c,ii-=¥-ffiiJ' G Jf:X ft c' :h, i tc:. , :3/tWJ! 3 ::.,, 7° 0f£fflll¥ Fa'J 
(:xtr.5--t ◊, -1#Wffl 7 7 ::.,,O)@]!f!ijE)t(l)~~t={* ◊ f£ffill¥Fa'J~~Jlft¥11:o>f£ffill¥Fa'J~~Jl'ff¥11 
;;c£i-=¥-ffiiJ~t:.,Jf:X1t ~:h6, f- t, --c, c:. :h t:.,.,P.t"=J-1irWIETFa'J~~11ftflL i.liliflt~~'l'fffff&tFfl.:'.ffl 
1!¥FEt'J~'!H1fffi(;:~-::5\ ,'"(1#Wffl7 1 ::.,,O)@]Jlii;;jEflti)>~~c'h, 3~&@.Jilii:JE!!t, &V:, l!t±:l 
c' :htc:.:3/tWl\3 ::.,,7(1)->jZ-:t',,/{#!1111¥FEi'J(;:1fE":> '"( -1#Wffl 7 , ::.,,i)>@]!f!iijlKI/JT 0 J: -3 (;::g":> '"(Ii• 0 
◊ J!O-f::i, .1.--1f(::J:: 6f£ffl:l:ki5V:~V::3/cWJ! 'J ::.,,7°0)f£ffi:l:kfil1!--*lt: LT, C:.:h£ T·01tWJ! 'J 
::.,,7°0)->f'-:!:'cJ{#Wll¥Fo'Jpl;JT·1tWJ! 3 ✓7°0{#!11'.!:-:fr -3 c:. t iJ>T·t -ti J: -3 (:, -1#Wffi 7 -r ::.,,0@.J 
llii:JE!!t !-- ->f'-:t!cJ-1#Wffi!rFifl~~'l'ffffi, ildilt~~'l'ffffi&"Cl reffiffi!rFa'J~~'i'ffffi t::~--5 Ii 1 --C :imJE t:: ~ 
~T 6 C:. t iJ1Tt 6 o 

[ 0015] 

c:. :ht:J: IJ , -1#Wffl7, ::.,,0@.Jilii:JEJt ~12:,~J,,::J.J:.t:i$JE1l--t 6 c:. t :g < , :3/cWJ!3 ::.,,7°0) 
-1#W'.!:-~}J$~< 11' -3 c:. t iJ'T·t o o 1J□ x. --C, 3~:ti:-1#Wffl7 -r ::.,,0@.Jilii:JEJt(l)~JE{tt=:{f ":> 
--C -;t!;1=.i"" 6 ~J-;;riJ,:f;:~ < 'J" 0 0 :{£-!W.tl:. l --C fY!li ilt!j-=f-t:fl::h-tiH)JJt~~{~$:~~uf !--1~1-#;ci"" 
6 C:. t iJ'>T·~ -ti o 

[ 0016] 

~t1trJf 2 t:~cix.0Je.8JJt:J:: :h!:L 7.. Y::.,, 1 \1 ::i::- f t:fH'rc':h --C :3/cWJ! 3 ✓7°0iff1:Tfi, 

~jJ(-#;cti'l'-=f-ffii)> G 7, ✓-.~l3iJJifjljtrlJ-=f-ffit:xt-t 0 ~jJ(-#;cti'l'iJ>.Jlgl'tlf 2- :h0 :i T·t: 3~&7 T ✓-ijjK 

1/JifllJtw-=¥-rit:J: IJ-1#Wffi 7 -r ::.,,;o,JfJr5E0@.JiliiJEJtT'@Ji!ii.~IKI/Jc':h --C :3/cWJ! 3 ✓7°:o'-1#Wc' .h 
0 -1i\-Wffi'i'Fe1'J:o>Hffi'r~:h, :3/cWJ! 7 ✓7°:o'iFitTt-.h0 -af(:Hffi'ft-:h0 -1i\-Wffi'ff8'J(;:]!;--::S1, i'"(' c:. 
.hi T"(l):3/cWJ[7 ::.,,7'(1)->j'-;l:"=J-1#Wll¥Fa'J:o>J!t±:l c' .h, c' G (:, 3~Ji->j'-;l:"=J1#Wll¥Fa'J(:xtr.Gi"" 6 , 
-1i\-Wffl 7 -r ::.,,0@.Jilii:JEJt0~ttt: i* 6 .,P.t"'-1-1i\-Wffi'i'Fa'J~tt11ft't11iJ'->f'-t',,J-1ifWffi'i'Fa'J~tt11'ffW~c,ii 
-=¥-rJtiJ•G:ir:x1&2'.h0 0 z L --c, ->f'-:t"'-1<iw11;'i%'J~~'lfl'Wt=~-51i 1--c<'iiWffl7 -r ::.,,0@.JtiJEJt 
iJ'~ttc' .h, ':13~&@.Jilii:JEJt, &V:, l!t±:l c'.htc:.:3/cWJ!3 ::.,,70.,p.t',,J-1#Wll¥Fa'Jt::1JE ":> 'C l#Wffl 
7 1 ;,,- :o'@Jllii:.~IZIJJT 6 J: j t: ~ -) 'C Ii 10 o J!G-f::i, .:z..-·•fl: J: 6 reffi:l:kiR ~ * ~ L 'C , C:. .h 
i T·0):3/cWJt3 ::.,,7'(1).,P.t',,/-1i\-Wffi'i'FEi'JpqT·1tWJ!3 ::.,,7'0)-1i\-W'.!:-1'T -3 C:. t :oi-c-~ 6 J:: -3 (:, -1i\-W 
ffl7 -r ::.,,0@.Jilii:iEJt'.!:' Tt',,J-1#Wffi'i'Fe1'J~~,l'ff¥11t:lr--:H i'(~JEt:~~T 0 c:. t :o''C··t 0 o 

[0017] 

c:. .ht:J: IJ , -1irWffl7, ::.,,0@.Jilii:JEJt '.!:-12:-~J,,::J.J:.t:1:c:JJEfli"" 0 c:. t :g < , :3/cWJ!3 ::.,,70) 
-1wW~~JJ$~< 1T -3 c:. t iJ,-c-~ -3 o 1J□ x. 'C, 3l~<i\-Wffl7, ::.,,0@.Jilii:JEJt0i$JE{U:1f ":> 
--C ~1=. --t -ti ijJff ;o-'i:f;: e- < :g 6 0 ~ 1W .tl:. L --C fY! ~ 1 Jm-=¥-t: fi:.h-ti t{l:511~~{~$:5f.~uf :{£-tJH-#;c --t 
-3 C:. t :o'T"'~ -3 • 
[ 0018] 

~11<rJf 3 t:~clfl:0Je:sJJ i: J:: n!:L ~11<rJf 2 i:~c:lfl:0Je.sJJ t '""1~0JJJ~:oicf.:'} G n 0 01:t ~ 
~0)0:. t, 1,¥(.:, :7CWi7 ::.,,7"(,')i_gjft(o:)',Jf.5-9 -ti, ./#Wffl7, ::.,,(l)@]!lfi:i£Jt(l)~~(.:1*-ti Hi! 
Jt~~'l'ffW:o'iMiJt~~'twW~cii-=¥-rn:o• t_, Jf:xtlr t- n, ':1'i~1iMiJt~~'twWt=lr--51i I l , -1i:w m 
7, :,,(l)@J!f!ijfil!J{jJt~:£0.h-ib J: -:i (;:~ ":>l 1,,6 O)T·, <#WJ+l7, :,,(l)@J!f!ijfiljJ{(l)~J.Z:'.!:-
:3/cWl(7 ::.,,70f£ff1:J:fcl'i"J~*!1:t., 'CJ:: IJ~JE(:fr-3 C:. t :o'T·t, :3/cWl\3 ::.,,70./#W~ J: IJ J:JJ 
-'¥1'1: < 1T j c:. t ;o-'it·e- -3 O 

[ 0019] 

~11<rJf 4 t:~clfl:0Je:sJJ i: J:: .n!:L ~11<rJf 2 i:~c:lfl:0Je.sJJ t '""1~0JJJ~iJ,1.:'} t n 0 0u ~ 
iffiiicTJ ..:_ C , ~(:.:, x;WJ[ 7 ✓ :J" cTJr£ffiffi'i'Fa'J (:.:x,f f.61-◊ , -1#MJffi :J T ✓cTJ@]Jlii;;jE)ftcTJilffl~(:.: {* 
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( 8) 

6 ~ffi ffilf Fs'JIDfil~twfflii~ffiffilf Fs'JIDmiHwtlHf clFf.cf ~h• t, Jf3N~ ¢:fl, ~l!~ffiffilf Fs'JIDm~twffl i:: 
~-5~, -c, {4tWffl 7 T /O)@Jll!i~.ti:lJ'IDffi~~ :no J.: j i::~-:i -c ~, 0 O)t\ {4tWffl7 T ✓ (1) 

@Jll!i~!_iO):;ffl~ ~ :3/ti®: '7 ✓7° 0)19:'.ffi:lftlt~ ~~If l -C J.: '? 3:@!1E (;:fi j c.:. t :lJ,z:· ~ , :3/ti®: '7 ✓ 
7(1)~ffl~J.:'?~*~<fij~tffi~~o. 
[ 0020] 

!ti<"rJI 5 t::!c®GO)§'E□Jli::J.: tuL !ti<"rJI 2 t::!c®GO)§'E□Jl t ll'tJ~O)JJJ511:f.14l;c tx1.0 O)tJ:~ 
lffiij(l)C.:. t, 1,¥(::, :3/ti@:7 ✓70)i/Nr!_i(::xtJ;GT 6, <il'fflffi7 T /O)[Nljii~Jj'.O)IDffi~(::{*6 i!Nr 
.tiIDffl~twffl:WMi.tiIDfil~twffl!cjf-'f ff :lJ, h Jf3N~ ~ :fl, :t t::. , :3/ti®: '7 ✓ 7· O)~ffl ffilf Fs'J t::xt J;G-t 
6 , t#Wffl 7 T ✓ 0) @Jll!i~.ti O)IDffl~t:: 1* 6 ~ffi ffilfFs'JIDfil~1tffffl:lJ1~ffiffilfFs'JIDm~1tfft!HiclFf.cf fi 
:lJ•hJfY.f~~:h, C::.:h0iMi.tiIDffl~1tffffl&tl~ffiffilfFs'JIDfil~1tffffl(::~-:n,-c, <il'fflffi7 T /0)@] 
lj!i~Jj'.:lJ{IDfil~¢:h◊ J.: j (;:~ -:i -C ~ 1 ◊ O)"(', <fl'fflffl 7 T /O)@]ljii~Jj'.O)IDffl~~:3/ti@: 7 ✓ 7° 

0)19:'.ffi:lftll.~~~If l-C J.: '? 3:@!1Et::t=f 5 C::. t :lJ,z:·~, :3/ti®:'7 ✓7"0)tf,-1;fl~ J.: ') JJJI¥~ < fi 5 
c:: t f.l>t·t ◊. 
[ fcRJl ~ ~1if!iT -ti t::_/lt)O)ft~ O)jf;)t~] 
[0021] 

!:J.T(::, ::zls:§'EBJl(::-::i~ ,-c' lzf[l'ij~ ffi~ ,-c J'l_ f::¢:13,g~)t~~~!JlBJl-t 0 0 t::.t~· l' §'EBJj0)$1!:lffl 
t:L l:Rl~lflH::~.&JE'.¢:h~~ •. 
[ 0022] 

iZI 1 !::L ::zls:JeBJl~J@Iffi ltdi-!lt~~1.fU~~~ji:0)1zJ'J@'~-~1if!IDJ'iJt l-C {JIJ~T 0 7·0 

V: .:i:. :J -5'-1 o o ~~T:fHW.lzl-c·ib '?, lzf 2 !i, 7•ov: .:i:. :J -5'-1 o 00)~$tiljff.lt~~T 
fa '1/ :11z1-c•i106. ~H, lzl u::ib-:i-C i±, 7oV: .:i:. ::7 -5'-1 o o ~mrot-to 7oV: .:i:. ::7 
-5'-::zls:f::zls: 1 0)7-;z f::zls; 1 1 (fit~) ~00::ax lt::.;JftJ't.~ ~ ~ l, :t t::., 1) ci:- l<:J ✓ J~ o- J 

2 ( f&m!) O)[;R[ff;!i~lllt l -C ~ 1 6 • 
[ 0023] 

::zls:JBBJl(::{;/;67°PV:.:i:.::7-5'- (;f:9:M~~{!A*~~@'.) 1 0 O!i, {JIJ:t!::L r,-1/-:rJ!.-<1 

>"t.° ;J_ - 5'"\"t'."f';;tt; .,x 7 ( lzl~~) ~i?'½AJJ ~ :ht-.:@f{frlfrffl(::~·-::A 1-C@ffm~J8ff.lt l 
'IDnltlt::.@{*~WTn(::!9:tth:ht::..::Z:J 1)- ✓ ([;Rf~~) ~c·t::flt::kl-C;f:9:~T6~@.'.-c· 
ib '), J'l_µt.13,g(::!;t, iZI 1 &tllzf 2 t::~-t J.: 5 t::, 7°01/ x. 7 -5'-::zls:f::zls; 1 t, C::0)7"0V: .r. 
::7 -5'-::zis:#-1 a:-~~t!iHl=T 6 t_:/lt)O) 1) ci:- ~ :1 ✓ ~ 0-7 2 ( I 1J 1:: :1 ✓ J ; [;Rf 2 ~~) 
C a:-{Jm ,Z l tiljff.lt ¢ :fl l ~ '-b 0 

[ 0024] 

7t'9", 701/ .I. :J -5'-::zls:f::zls: U::-:J ~, '( !~BJlT o 0 

[0025] 

7°0V:.r.::7-5'-::zls:f::zls:Ui, 7-.::Zf::zis;l 1 p'qt::, J®f* (~{$.) ~;f:9:~T6t9:~$1 2 t, 
t9:~$ 1 2 t:: {/ml') 0 :3/ti®: 7 ✓ 7" 1 2 1 ~ <il'WT 0 <il'fflffi 7 T ✓ l 3 t , :3/ti®: 7 ✓7° 1 2 1 
O)iMi.ti~fntei" o iMi.ti-t: ✓'I; 1 4 t , 1J ci: =z ✓ 2 :lJ• 0mf§'¢:nt::.f§'-1%~§'l:iti" 6 f§'-l%§'l:1t 
$ 1 5 t , E E P ROM 1 6 t , RAM 1 7 t , C P U 1 8 t , -5' 17 1 9 t , c:g.$ t:: Xi 
T 6 'm:i®:a:-1-:!!J&i" 6 t::./:hO)'m;i@:$ 1 o ~ ~{im :t -c ~ i 6. 

[ 0026] 

;f:9:J,;$12!±, lflJx__!:f, r,s:Ji'J.tiO))t~iliMi"6)'(;i.l);l:'7>-7"121 t, )Un;t':7>-7°12 1 
:lJ•tili-!lt~:ht::.:3/t~Bz!MT 6Bz-!lt ~ 7- 1 2 2 t, Bz-!lt ~ 7- l 2 2 t::J.: '?Bz-!lt~:ht::.:3/t 
:lJ1A-!lt~:h0 DMD (Digital Micromirror Device) 1 2 3 t, DMD 1 2 3 t::J.: ')Bz-!lt 
~:tLt::::3/tiJ~:illi~-t 0:3/t'¥:v ✓ :x.: 1 2 4 t ~1im:t -cmff.lt~:tL -ct •0 0 

[ 0027] 

:3/tv]t7_'./7°12 Ui, {71Jx..!:L >::Y'JvJ\71 V7.'./7°-'\"'m~EEll<iM7.'./7'~;1pt,tiljff.lt0 

tL, D M D 1 2 3 (;: J.: ') :3/t'¥:m:film ~ tL 6 :3/t a:- t:e fft-t 6 t> 0) z:· ib 6 • 
[ 0028] 

D M D 1 2 3 !i, lfiJ ;t !:L :3/ti!J 7 ✓7° 1 2 liP t, ili-!lt ~ :hBz-!lt ~ 7- 1 2 2 t::-C Bz-!lt ~ 
:h-0 c.:. t -c·),.-!lf ¢ :ht-.::3/t!" ]!ljj{i'lfrffit::J;G t -C~~-t 0 c.:. U::J.: '? :3/t'¥:{m !"J8ff.lti" 0:3/t'¥:~ 
iirn~~ t l T ffl13~-r 6 • 
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( <)) 

[ 0029] 

:rcfv 1/ ;,( 1 2 4 !:l:, /Jijx.. !::.f, ;,Z'-.b. v 1/ ~:;(~t= J.: l)fflJJX.0:h, DMD 1 2 3 (= J.: ~ 't" 
:'3t~~ htc:::rt C :rcff.l) ~~:rel 't" 7..:? 1J -::.,,~ c:· t=fJ.!:::f;:.:t!.:t~-t 6 b O)t·rb 6 o 

[ 0030] 

iliiint--t: :;,,s.Jt 1 4 i:t, /JiJx..tL :rtWl!."7 ::.,,71 2 l O)ili:f9tO)J1Jr'iEilllli c l:Rl:if-1111}) i=mci~~ :n 
't" :b I), ~:rni:rtWi! 'J 1/7" 1 2 1 O)i5!!fflO)~O)ilii'drta: PJr'iE0):71 2. ::.,,;-··--c·~te l, ~ili 0 h 
tc.:ilii\)!ti=1:~H,PfrJcO)iliii!Jt11fi¥IHf: CPU 1 8 t=xt L 't" ili:tJ-t 0 J.: '3 t=~~ 't" 1., 1 6 o 

[ 0031] 

}~;/;f1ffi7 71/ 1 3 !:l:, /JiJx.. kL :rcmf "7 1/7° 1 2 1 O)ili:{3510)JlJr'iE{lllli(=jlljc~~ 0:h 't" BI) , 

C PU 1 8 O)ftilJ:/liPTt='t"@Jlfiil,13:i/J l 't", :rem! 71/7° 1 2 1 a:~{frT .f> t.i O)"(·tf) 6 o ~El. ffq'rl.J 
i=t:t, {fr;/;[Jffl7 T 1/ 1 3 !:l:, :i--lf (=J: o 7.. :7 1/ J\1 :lk1iJ.tJ]ff 7.. 1 '1/ 1- 2 2 O)fi{t(=~-5 
\- 1-Z:-7..:71/ J\1 :=t- J-". (=f%:fi' L 't" :rcmf "71/7° 1 2 1 ?J'iW1:T~:htc::ft(=, JlJr'iEO)@Jlfii:ifilJ.!tt· 
~:ifil@Jlfii l 't" :rcWi! 'J 1/7' 1 2 1 a: J-#"W-t 6 J: -3 (=,j:- ~ 't" 1.,, 6 ( :rcWi! 5 '/7°J-%;1;fJ~l'!.) o 

[ 0032] 

c.:. c.:. t·, *~:lit!!:lBfi"J.0)7'□ V"x 7 :7- l o o t=rb-y 't"!:l:, ~Wit$1 o f.i,t:, 0)~1J1,!tMii 
1'rti:h 't" 1., •o:lk~'t'U, t~Wffi7 7 1/ 1 3 !:l:JlJr'iEO)@Jifii;:ifilfi't't'•@Jifii;'"t 6 J.: '3 t=,j:-~ 't" \- 1 o 
/.)>' * ~BJH=(,¥; ◊ {W;/;[Jffl 7 I ✓ l 3 t= J: ◊ )tiJJl 7 ✓7°{%;/;fJ~l'_!ll_ O+*lllf£~) U:l:' )tiJJl 3 
1/7° 1 2 1 O)mrH&t=J-fr;l;fJffi 7 T::.,, l 3 ~JiJr'iEBc'rFa'J, ~:ifil@J!l!i0 -lt o~r!.a: § '3 t.i 0) t -t 

[ 0033] 

~ B , ,iwm 7 T ::.,, 1 3 0) mclli-'<f~ix~i:t, 5m11'..'..lt5!! l -z:- i ~ 1., 1 0 

[ 0034] 

fg;-l}~(§$ 1 5 !:l:, 1) t ::11/ 2 O){gi-l})!{g;$;,j>t-:, :i!{§c>-:htc::Pfr5.cO){gi-l}~ ~{§T 6 t.i 0 
t·;t) ◊ 0 _!=I_ (:ils;l'r'.J(::!:l:' (§ ~~(gifffi l 5 !:L /Jilx. !:f:i--lf(::J.: 0 1J t ::7 ✓ 2 0)7.. :7 ✓ F'd ;j,k 

!'tHJJ:ff 7..1 "IT 2 2 O)JlJr'iEti{tt=~--:::i\ 1'( =1ii 1J t ::7 ✓ 2 O){gi-l})!{g;$;,j> t:, ]!{§0:htc:: 7.. 
5' .:/ 1 \ 1 f-f1'TH'l:if-fg;-l}~O)pfr5EO)fg;-l}z- 7 -;,,,:=;---J- ( l:ill:ir-~) ~(:: J: I) ~fg;-t Zi J: '3 (::~ ·-:, 
'(\,1-f,o 

[0035] 

i tc.:, (g;-l}~{g;$ l 5 U, ~(g;0:htc::JiJr'iE0{g;-l}z- c PU 1 8 (::xt l 't" ili:tJT o J: '3 t:: 
~~'(\,1:f:.o 

[ 0036] 

:717 l 9 !:l:, /Jilx..!:L lttMfc@Jfft~{Jffi .:L :rcWit3 ::.,,71 2 1 O)f9!ffiBc'rFa'J-'<:rcm!31/7 l 
2 1 0) J-wWffi!f Fa'J~ a: Hffi!ri"" -ti li 0) t· &) -ti o 

[ 0037] 

_!=I_ i:4-l'r'.Jt::!:t, :7 ·1 7 1 9 !:l:, M!ffiffifFe1'JHffif-¥f:'.l: t L 't", ~m!t5tJ-S&t=,~1:T ~ htc:::rtm! 3 
1/7°1210)f9!ffiffifFJl C~1:Tffif~'J) ~Hffifi""oJ:-3t=,j:-~-z:-i,,,t,o itc::, :717191:l:, 
J-t-WIE'rFa'J;;tlE'r-¥ffi t l 't", :i--lf t:: J.: 6 7.. :7 1/ 1 \ 1 :[ft:liJ.tJJff 7..1 '1/ 1- 2 2 O)fi{tt::J,5 t 't" 
{g;-l}]!{g;J'IB 2 3 i), t:,]!{g;0:htc::7.. :7 1/ J'\ 1 ;f%1=ft~~(g;-l}O){g;-l}~{g;$ l 5 t= J: 6 ~{g;(=~ 
--::5·1., 1-Z:-, :'rcWJ!'.31/71 2 1 O)iJ/f1:Tf£L ~m!$ l O ;,j•t:,O)~:tJ1~¥cl'h1.il!l'tfic>-:h-ti i t·t=c P 

u 1 8 O)ftirJtiPTC::-Z:-J-%;/;fJffi7 1 ::.,◊ 1 3 :o'@JJ!ti;:.~IB:i/J0 tL 't" )til93 ::.,7' 1 2 1 :o'{W;l;fJ0.h.o J-w 
WffifFa'J ~ lttffif-t o J.: '3 t=~ ~ 't" 1., 16 o 

[ 0038] 

~:B, :71? 1 9 t::J.: '?Hffif~:ht::::rtwR-31/7° 1 2 1O)f9!ffiffifFa'J-'\e>:rcWl!71/7° 1 2 1 0) 

J-fr;l;[Jffi'ff1i'J';p(::{,¥;0 ffifFe1'J11fiflH:l:, /JiJx.. kL C f' U 1 8 t=xt L 't" ili:tJ 0:h, ~~ic f' U 1 8 0) 

ffjlj f)ilJT (;: 't" E E P R O M 1 6 0) PlrJE O)r§~f!flJ!Ji p'q /;: t§~f! 0 :h -ti J: ') /;: ~ ~ 't" \- 1 o o 

[ 0039] 

C: C: t·, :'rcim!':71/7° 121 O){~;/;fJl!'fFa'J;o>, PJr'iEO)ffifFa'J, /JiJx..!;f HJ'-a:Jf!\!x..tc::tJi',(::LL 
~~mwWl!'fFa'J!:l: 1 JJ'FJlt·tf) ,t, t L l {-O)'lfi¥iiz;,j{tfliil'fl c>-ho J.: 'J t=~ ~ l \, l ,t, 0 i tc::' :r(;i),ij 

7 1/ 7° 1 2 1 O){#tlJl!'fFa'J t= {,¥; -1:, 1tl'r¥1izt:L /JiLz.. !:.L 5' 1 7 1 9 t= J: I) lttffi'r 0 :htc:: ffifFa'J !· ffl:lt 
Ltc::i'r~tJ-#;l;fJl!'fFa'J'iil1¥1izt L 't", :511--t 1 9 t:.:J.: 0 ~tffif@JJH.·fi:lt Ltc::i'r~t@JJx'l'w¥1izt t t.i 
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(: E E p R O M 1 6 (:ttNFJ ~ :h-3 J:: -5 (: ~ -:, T \ I -3 0 

[ 0040] 

( 1 0 ) 

~~:~1n o u, c Pu 1 s 0ffi1Jfffl!Tt:z, ~~t.7°os; x :7 ::7-*~ 1 !-til!:ff.lt-t oc£'l'tlH: 
'ai::fJ !- i*Mt 9 {;) i:, 0) -C"/6 {;) 0 

[0041] 

';!J::, ~~$1 OU, 01Jx..!::L ~!t.7°0::./x:7::7-:2fs;~l0.:i:.~~0:;t'.//::t7t,'Ht!-
1T -5 tc.:lst)0)~~7..1 •:, 1- 1 0 1 !-{Jm :t. T ~ 1 6 o t!~i:,, ~~7..1 ''/ 1- 1 0 1 0.::1.-f (: J:: 6 
Flr5Eti{t(:~-5\ 1·c ~li7°01/ I :7 ::7-:;,fs;~ 1 O)~~;,j{:;t✓ ~:h-3 !:: ' ~~$1 0 ;,j>t, 
c£$(:~:fJ;,j1f*Mt~:h-3 c.:. !:: !:: ~-:i T, :'le~ 3 ✓7° 1 2 1 , i#';:/;fJJ+l 7 7 ✓ 1 3 ~;,j-\'.~!Zi!JT 
-3J::-5t:~-:iT\•-3o -1i, ~Wl\7..1 ·:,1-l O 10.:i-ft:J::-iSFJrJE:ti{tt:~-::SV,T, ~ 
!t.7°01/ X 7 )7-:;,(s;~ 1 O)~Wl(;,j>:;t 7 ~ fl◊ C , ~~$1 Q 7J> ½ O)~JJ1;!~¥tf;,j>J![(m~ fl◊ 
J:: 5 t:~-:i'"(\ 1 0 0 

[ 0042] 

~;tJ, ::7 -1 '? 1 9 t:J:: -:i T ~Wl\$1 0 iP (, O)'~jJ(Jt¥cfifJX[(m~ :h-3 £ "('O):'/cWl(3 ✓7 1 
2 1 0)14i;:l;fJIJ;',Fs"l!-~l &'r LT, ~I &'r~i1.tc.:14i:tfJ&'rFs"I!- EE PROM 1 6 ~l:ti%NFIT -3fi·&'i, 
C.:.;ht, 05ll!:f:ll!t:(;/;-3~::tJt::L ~Wl\$1 O ;,j•t,O)~:fJ(;£!;¥cf;o>J!\t(m~ htc.:1£-c·;vn Ti:,, {?IJ,z 

tf :::1 >-0 -r·::/s.Jf'~O)r-Jfffi~i@(:~ffi~i1.tc.:~A !-;f-iJJ+lT-3 C.:. !:: t·11' ;t-3 J:: -5 t:~ ·) T \, -3 o 

[ 0043] 

CPU (Central Processing Unit) 18!:L 7°0:>x.:7::7-l O 00)c£$!:-*1f.;j:513"}(: 
i[jiJ:fi!IJT-3 b 0)"(''16 I)' EE p ROM 1 6 t:!c11!~ :h T \•-3~fi7°07··,:u, !-~nh::±:l l TR 
AM 1 7 01t*fl_le!fyx(:w!~ L, ~~t.7o 7·· 3 L t:oc-:i --C c£fi!Jl1f_!![ !:-~:fr9 -3 J:: 5 (:~ -:i T 
\1.i$ 0 

[ 0044] 

_!'!(21;;13(](:!:L CPU 1 8!:L {JIJx_t:f 1J '1:::::J ✓ 2 ir-h*(t~h '""C(§~§'t(tfffi 1 5 t:J: I) §'t 
{t~ :htc.:7.. ::7 ✓ r-:1 :f5fr;f'!:fi:;f;(t~t:~·-:::i'~ ,z, pJrJEO)i[jlj:fi!ll7°07·· '7 L !-~fr LT, =1!t.7° 
o :,.:: x :7 5'- 1 0 0 !- 7.. 5' ✓ r-::.,f =c- V (:fHT~ -tt-T :'lcWl\'7 >-7° 1 2 1 !-il1i1:T~ --It 0 !Jl1f_E[ 
0~11'!-lliiJ:fi!IJT-3 J:: 5 t:~-:i T \ 1 -3 o -c0:f£, CPU 1 8/i, Flr5E07°07··7 LO)~;fil: 

~--::A, z, rem110:'lt~ '7 ✓7° 1 2 1 z- <if Wm 7 7 ✓ 1 3 z-@J!fii:5~i/Jt---tt 0 c.:. u: J: 0 ~ 
1#-T 6 :'/c~':7 ✓7°<#';:/;fJ!Jl1!£0~fr!-iliiJ:fi!IJT 6 J:: -5 t:~-:i T ~ 1 6 o 

[0045] 

~h, 7..::7/J\1:::i::-Fc!:L ::!,-~-< c i-.:>:'lc~:J>-7°1 21 !-ii1JHLtc.::f:kll~c:T6'1::­
ft·&:l 6 ;ot, C.:.:ht:~~hh-3 i-.:, 0-CU~ < , ~Wl\$1 o ;o,t,0~::tJf;ftiP□ !-lliiJ:fi!IJ l T ft!!0~ 
ffljO)f-:1:\t/i'~O)~fr l, lfjlj~~T 6 J:: -5 t: LT l, ~~I 0 

[ 0046] 

RAM ( Random Access Memory) 1 7 !:L {?lj ;t !:L ~~ ~;t nJ1rn~ .x 1:: 1J t·'!b I) , C fl 
u 1 8 O)lfjlj:fi!IIT (:--C!c11!$;,j> t, ~nh ::±:l ~ ;htc.: 7°0 ::f 7 L-'?~fi"f- ::7 ~0ttNFJflJfyx-'?{t* 
flJ:!fyx~ !-;fiff.lt L --C ~, 6 o 

[ 0047] 

EE PROM (Electronically Erasable and Programmable Read Only Memory ) 1 6 

LL (JJJ;tt:L ~Aa1t:-r·-::7 0•t c:: ,;z;., &tf'iW*iJ1nJt~1Jfc:h::±:l l~J+l0.x :::i:: 1J --c·;6 'J 
, C P U 1 8 O)lfjlj:fi!l!Tt:T~1T~ i1.6 c£fi7o 7·3 L, c£ 707··7 .b.0)!711!_!![(:{;/;0 "f- ::7 
~!-!c11!l--C~ 1 0 o 

[ 0048] 

_!'! ~13\J{:L:.1:, EE fl ROM 1 6 !:L {?IJ .zkL 7 7 ✓51Zi/Jlfi1J:fi!ll7°0 7··7 L 1 6 a, 1':f:"'Jffi!i, 
rs1~::±:l7°0;;!''7.L 1 6 b, ~J_"'J<#;:l;fJffi!rrs1lm!l!Hf¥'12Jf3U!'lc7°0;;/''7.L 1 6 c, i£@:lm!l1?1fi¥!2Jf:-Z 
f,!'J,707·3.L 1 6 d, f,eJflll;!j,FsiIDm~1tl'fflU:-Z1,!'J,7o;7··3.L 1 6 e~!-!c11!lTP-3◊ 

[ 0049] 

7, 1/.~~i!J$1J:fi!ll707··3.L 1 6 a!i, CPU 180tiJ:fi!l!Tt:--C<#:tfJJ+l7, > 1 3 !-rJrJE 
0@J!fii:1Efl't--C•@J!fii:5IBt/J~--I± {J !Jl1!_!Ei:fJ0 lH~!-~!]. ~--It 0 t:.:_lst)0)7°0 y·· 3 L --c·«J 0 o Pn t:.) 
, ~~;1..1 ,:,f-1 o 1crJ::t ✓:tifl=i:.:~-51,,1--c~~~1 o;,j,t::,crJ~::tJ1;£1;Po;,j!fr;;btrn10:f:k 
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( 1 1 ) 

!l'J /;: &:i -:i "C !:L C P U 1 8 tL <W!flffi 7 , ✓ 1 3 0 @Jfi.~IRi/J ~ i!JIJ 1fflJ L "C , ~ ~i<wWffl 7 , 

✓ 1 3 ~ Jifr5E 0:iEJ.it·@]fi~IRi/J ~ -it ,Q J:: j (;: ,:';:- -:, l ~ i ,Q O {- L l ' IJ 'C :1 ✓ 2 fp (, 1:±tfJ ~ 
htc:::Z Y ✓ J\1 f%:fi'rn~7J'C PU 1 8 /;:J-..1J ~h-6 t, CPU 1 8 !::L 7, ✓!JIRi/JffiiJ1ffll.cf:. 

ffi t L "C, J\:;irnl 5:,, 7° 1 2 1 ~ <WW~ -it -6 t..:YJ (:<4\-WJH 7 , :,, 1 3 0@l!l!i:i£Bt~ J:: I) i%:i£ 
t:"32~ ( ~~) -t 0 J:: j (;:~ -:i Z ~, 0 o 

[ 0050] 

J"!iifc:13'.J(:!i, C PU 1 8 ii, 1ffi:~T 6-"f-;t'c,J14\-WIF.'rra"lliffll~111l'Wlf:X1-!-f-mf!!.(:-C Jf:N-!-r~htc::@1 
!l!i:i£1t~~~ ( -"jl-:i!c/twWIF.'rra,~:tt111l'W) (;:~-5~ 'l <4i'Wffl7, ✓ 1 3 O)@Jfi:i£1t~i%:i£/;: 
~:tt L Z, ~:tt~ htc::@J!l!i:i£1t, &J/-"f-:l:!c/lF.'rra"l'¢ilim:E£(:Z'¢ili ~htc::-"JZ-:l:J,cJ<4fWIF.'rra"l(:1ft 
-:i "C <4i'Wffl7, ✓ 1 3 ~ @Jfi~IRJ./J~-l±-6 J:: j f:,:'J--:i "Cl 1 -6 o 

[0051] 

£. tc::' <irWffl7 I ✓ 1 3 O)@Jfi:i£1lt0)~~(;:;t:5 ~ i'"[' C p u 1 8 !i, illll.Jl'.~~111l'Wlf:X1~ 
m:E!!. Cf£~) t:Zlf:X1~~ht.:::@J!l!i:i£1t~~_-m Uli:l.oc~~fil1ffi) t:~-:A,-Ct#"Wffl7 Y ✓ 1 
3 O)@Jlf!i;:i£fff ~film~T 0 J:: j t:~-:i '"Cl• 6 o ~ t-:, (;:, CPU 1 8 !i, reff!IF.'rra"lfilm:tt1tl'l'Wlf:X 
1~mr£ c ft~> i:z:ir:x1~~:hf..:@J!l!i:i£1t~~~ c rema:rrJJ~~'iffffi > i::~-:::f~ ,z:;-iwm 7 

, ✓ 1 3 0@Jllii;:i£Jj'.~~~'9 6 J:: j (;:~ -:i '"C ~ •6 o 

[ 0052] 

-"jl-:t!=JIF.'rra"l'¢ili7°0J>''7Ll 6b!i, CPU 18(:, -"f-:l:f,c_JllryrJJ'¢ili.:f=.f9;t LZ, ;;zy:,,r;.' 

-11::- J-c:;J:·H'r1it::3/tirnl5 ✓7°b'fl'i:f:Tt:- h 0wt: Y 1 '? 1 9 t:J:: IJ HIF.'rt:-.h.0 :3/t@5 ✓7° 1 
2 1 O)<#"WIF.'rra"l(:~-5~ ,z, 2:..h.£ t·031:;irn!'7 ✓7° 1 2 1 0-"JZ-:t!=J<wWIF.'rra"l~'¢ilii" 0-"f-:tJ,cJ 
~WIF.'r~'¢ilim~~~-6■ft~~ffl~-1±6~~0)7o?'7L~&:i-6o 

[ 0053] 

I!D~, CPU 1 8 (;:J:: -6-"f-:l:f,c_JIF.'rra"l'¢ili7D //7 L 1 6 b 0)'%:fi(;:~-::i'l, 1-C, EE PR 0 

M 1 G b> t:, )Ul5l '7 :..-7° 1 2 1 O)<fi'Wffi'rra"I (;: (* -6 tnln L Z 0) &H <fi'Wffi'rra"1111iffl t &tt@J Ii 
111iW~~JCh-ili L Z, ir-H<wWIF.'rfb"l~ir-H@Jfxt·!ijr'.i!-t-6 2:. t t:J:: IJ, 2:..h.£ t·0):3/t@'7 ✓ 
7° 1 2 1 O)-"JZ-:i'Jtw:tl11F.'rra"l!-'¢iliT .{, J:: j (::~ --:, "C ~ i .{, o 

[ 0054] 

-:'l t, , 'f :t!=J,4i-WIF.'rre1"!'¢ili mi=m i, {JIJ x.. tL ~~mn o ;,j, t., 0~11111Jfi'?J'~ 1i1 t: ntc:: ti , 
J\:;@'7 ✓7° 1 2 1 ;61il'i:f:T~.h6 £ t·(;:~:ffiiJ'!f~t·&:i.h!f':tmfJiJ~6 Y 1 2. ✓;,··t·~1'r~h "C 

t.ifi:l 1
0 

[0055] 

-"JZ-:i!c/ti\-'WIF.'rra"l~:tt111iWJf:XNl7o-?·· '7 L 1 6 di, c P u 1 8 (;:, -"f-:tJ,cJ1wWIF.'rra"l~:tt111iW 
Jf:X1~.cf:.Hl:t L Z, -"JZ-:t!c/tfi'Wffi'rrs"IJ:tilim:E!!.(:ZJ:tili ~ htc::-"JZ-:t!c/tfi'Wffi'rrs"lt:x-tJ;t-t 0 @J~:i£1t 
100:ttI ~ :,:iz. :t!=J<wWIF.'rrJJIDm:tt'r-7''! v t 1 b> 0 Jf:X 1~-t -6 :,:iz. :tJ,cJ:;-wWIF.'rrs"llOO:tt111l'WJf:X1~m:f!!. (:: 1ii'l 
0■1i'~~~:f~t:--l± 0 tc::~07°0 ;7··3 L t·&:i 0 o 

[ 0056] 

,:; t::l , :,:iz.:t!=J<irWIE'frJJ~~111iffiJf:xt~m:f!!. ti, 1711 x.. !:L :,:iz.:tJ,cJ:;-tWIE'f ra"l'.!!ilimf!!.fl, :3/t@ '7 ✓ 
7° 1 2 1 ;,j>'il'f:f:T~ .h-0 £ t·(;:~fr11rn~t· &:ih!ftmfAJ~ 6 Y 1 2. ✓ ;,··t·~:fr~ .h "C t.i fi: ~, o 

[ 0057] 

iili'i!Jt~~111iffilf:Xi~ 7°0 ;,·· '7 L 1 G d !i, C P U 1 8 (;:, iili'i1t~~'l1iffiJf11~.=f=.f9):: L "C , 
i!:lclt-t: 1/1; 1 4 (;: J:: I) twili ~ .htc::3\:;@'7 :,,7 1 2 1 O)ili:llt(:t,tJ;t-t-6 @Jfi:i£1t~:tt;_ ~ ili:l 
J!tfil:J~'r- 7';1,, t 2 ?J' t:,Jf:x1-:}-t .{, illll.J!tfil:J:tt'i'l'fWJf:x1-:}:711:E!!.t:f*.{, ■Ji'~!-~:f~~ -it.{, t::.~0)7 
D ;'.i' 7 L t·&:i -6 o 

[ 0058] 

'£ :b, i!:l!¼:~~111i¥HJf:x1~:711f~U, ffelJ x. l:L -"f-J.!=J<tl'Wlk'rrJJ~ili:711:E~1.it, :rcirn! '7 :,,7° 1 2 1 
?J'il'i:f:T~:h.6 £. t·(;:~ffnrn~t·&:i.h!:c.ffr□fnJ~6 Y 1 ~ 1/-?.•t•~fr~h z t,~ Po 

[ 0059] 

reffllF.'rra"l~:tt111i%1Jf:X1~7o ;7··3 A 1 6 e ii, c P U 1 8 (:, f.\l!ffllF.'rrs"l~tt 111iWJf11l.:f=.f9; 
t L Z, J' 1 '? 1 9 t:J:: I) HIF.'r~ .ht::.J\:;@ '7 ✓7° 1 2 1 0f.\l!ffllF.'rra"lt:MJ;t-t .{,@Jfi.ifil:&fil:J 
~I~reffllF.'rra"l~~'r- f1v t 3 b>GJf11~1- 6reffl!F.'rrs"l~~111l'%1Jf:X1~m:f!!.(:.::1ii'l-6.ff&l'J~~ ~ 
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:fJ!: c' {t 6 tc:: In 0) 7° D 7·· 7 L --c-· ;J6 6 o 

[ 0060] 

( 1 2 ) 

~ ;f::; ' f<t'.ffl!EJFs'J~~IFF'JtlHf3U~!J/1.EJ.U:' i711 :t tr' -'-j-L;l:1:.friJ¾JIEJFJJ~ f±l!J/1.EJ.f:£' 3\:;Vff 7 ✓7° 1 
2 1 iJ!JMTc'h0 :t tt:~frwJ~~t·«>.t1.trtrofiiI~ 0 :71 ~ ✓ f·c~frclh --c t., F:~, 0 
[0061] 

i tc:: , E E P R O M 1 6 t:: LL 011 _z !:L 7° o ::./r. :7 :7 - 1 0 0 t:: J: 6 3\:;Vff 5 ::,,7°)%¾1 :I'll: 
.EJ. {:: --c ffl~ 1 t-:.h 6 -'-fL;l:1:J1#¾11¥.'rFs'Jfilm~'r- 7";i, t 1 ( I½! 3 ~ffiO , iliiHtliffll~'r-7";i, t 2 ( 
1½14~~), f<Effl!F.'rFJlliffll~'r-7.'!vt 3 (1½15~~) h1ic1~c'h--C~ 160 
[ 0062] 

-'-fL;l:1:J1#¾11¥.'rFs'Jliffl!~'r-7''!vt Hi, i71J:ti:L 3'cwli:3 ✓7°l 2 10)-'-JL;l:1:J<#¾I!F.'rFs'Jc, ':13~1 
-'-fL;l:1:J1#¾JIF.'rFs'Jj:f;_J t::--c 3'twli: '7 ✓7° 1 2 1 ::!: 3:@lE{::1#:W-t 0 2:. t h'--C-"~ 0 J: -3 t:: L --C-'f/Jbffl5:E 
~htc::1ir¾Jffl7, ✓ 1 3 O)@J!pi;.ifilJl'.O)~~{::{;l':6@]!fi.r;.ii:Jt~~£ (-'-j-L;!:1:J<ir¾JIEJFs'J~~1M'fff 
) th>X't);t(ftJ(,htd.,0)--C-·;J!);,sQ 2:.2:.--c-·, EEPROMl 6U:, -'f;f;1:J<%:WIF.'rFs'Jliffl!~'r-
7';t,• t 1 ::!:icfr:.t-t 0-V:t1:J,tWIF.'rmi,~~1tffwi2.fr:.trf9: ::!:fflnx: L --c ~, 0 0 

[ 0063] 

ilililt~~'r-f1vt 2t::L i71J:ttL 3'cVJ':7 ✓7°l 2 lO)ilii'tJtt, =1~li:ilii'tJl'.0)3'cVJ':7 ✓ 7° 

1 2 1 ::!:imlEt::,w¾J-t 6 2:. t h'--C-"t 6 J:: -3 {:: L --C-'f/Jbffi5Ec'htc::1%¾Jffl71 ✓ 1 3 O)@Ji!ii 
.ii:Jl'.0)~~{::{*0 @Jlfii.ii:Jl'.~~£ ( ilii'ilt~~'l'WW) t h1t-tJ;t{ftt t:>htc:: t> 0)--C-·«> 6 o 2:. 2:. 
--c-·, EE r ROM 1 6 !:.I:, ilililtfilm~'r- 7·';1, t 2 ::!: ic;il.fT 0ilii'tfltliffl1~1M'tWic;il.f-'ff1~fl'il:ffx: 
L--C~•00 
[ 0064] 

f,Effllt'i'Fa'J~~7--7·)1, t 3 !:L f?lJ i..tL 3\:;Vff J / 7° 1 2 1 O)f,Effll!;fFs'J t' ':1'i~Jl!;fFs'Jil:¥:~ 
f.&0)3\:;w, 3 ✓7 1 2 1 {?3:@lE {::1#:WT 6 2:. t t;,--c-· 2- 0 J:: -3 {: L --c -'f /Jbffl'i:c c' ht-: 1#:Wffl 7 
1 ✓ 1 3 O)@Jilii:iEJl'.O)~~t:: ii 0 @Jilii:i!:Jt~~:i:. ( l'sefflffi'i'Fa'J~~tltffl) t t;,xtJ;t{fH G h 
tc:: t> 0) --c-· ;J6 ,f, o 2:. 2:. t·, E E P ROM 1 6 !i, f'E:ffl 1¥.'rFo'J~~'r-flv t 3 ::!: icfr:f"'t ,f, f,Effl 
1¥.'rFs'Jfilt1~1!ffWicfr:f-'f M!: i· mnx: L --C ~ 1 ~ o 

[0065] 

~:B, 'f;l:1:J<#¾I!F.'rFei'J~~'r-7.'!t, t 1 , i.Mtfltfilm~'r-7.A t 21:k:J.Fi'Effl!F.'rFei'JIDm~'r- 7·· 

;i, t 3 t::1i0@Jlfii:i!:Jt~~£ Ui, i71J.z tC -1#:Wffl 7, ✓ 1 3 O)m't::k@Jlfii:i!:Jt::!: 1 o o t 
Ltc:tJ;i;-O)@J!fi.r;:i!:Jtliffll~WJO):J'~t~ t 7£6 Jf.Jr5EO)@J!fi.r;:i!:Jt ( i71Lz.!:L 6 5 ~) {::t,t-t 6 @J!fi.r; 
.ii:Jl'.O)~~I ~ * L tc: t> O)t· ;J6 -3 o 

[ 0066] 

.!l0'0, -'¥:t1:Jtf1¾Iffi!rFJJ~~·r-7·'!vt 1 t::iflr)--C!i, -'-fL;l:1:J1%¾Jffi!rFs'JtJ,'lifi.<~6fL --=>i tJ 
, 3'tV9:'7 .'./7° 1 2 l O)iF/1:Tf.&{::~VJ:;;t7 0h0 i --c-•0)1¥.fFJlfJ1'lifi. < '£0:f!iL @J!fi.r;.ii:Jtfilm~I 
h'::ke' < '£-:>--C<#Wffl7-r ✓ 1 30)@Jlfii.ii:Jt~ J:: tJ ~.,i:t::@Jlfiit:-{t0J:: -3 t::liffll~T0 2:. t 
h1--c-· e' ,f, J: -3 t::ffl5:E c' h --C ~ , -3 o 

[0067] 

i tc::, ilililt~~'r-7·'Jv t 2 {::;J!)-, --CU, 3'cwli: 3 ✓7° 1 2 1 O)ilfulth'~ < ~ 6 fL @Jlfii 
.ii:Jtliffll~£h'::ke' <7£-,--C<#¾Iffl7-r ✓ 1 30)@J!fi.r;:i!:Jt{?J: tJ~:i!:{::@J!li.i:;0{t.3J:: -3 t::JiijJ 
~T 6 c::. t t;>--C-"t 6 J: -3 t::ffl5:E c' h --c ~ 1 6 o 

[ 0068] 

i tc.::, l'seffllia¥Fs'Jfiltl~'r-7A t 3 {::irr) --C !i, :'!twli:3 .:..- 0 71 2 1 O)~fflffi'fFs'JfJ,ft< ~ ~ 
fE, @Jif!i;~Jt~~£h;::ke' < 7£-,--C,#Wffl 7 -r ✓ 1 3 O)@Jif!i;J£Jl'.::!: J: tJ"MJ£t::@Jif!i; ~,it 6 
J: j {:: ~~T 0 2:. t f;'>"(' e' 0 J:: 'J t::ffl5:E t:-h --c ~ I 0 0 

[ 0069] 

~;tJ, -'¥:t1:J-1#¾Jffi'fFJl~~'r-7)t,• t 1 , ili.'d'.\t~~'r-7A· t 21:k:J.Fi'Efflffi'fFs'J~~'r- 7· 
Jv t 3 {::{*6@Jlfii:i!:Jt~~£0)Jj({@:ti, ~fylJ--c-·«n --c, 2:.hG {::~15:Ec'h.3 t.> 0)--C-·U~ ~, 

[ 0070] 

{JJ::' 1) :i:: :J ✓ 2 {::-;i ~ \ --c ~Jll3_Jj·f 0 0 
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( 1 3 ) 

[ 0071] 
1J t :11/ 2 !i, i!JIJ:ff!IJ$ 2 1 c: , 7°0:;} x. :7 -;,-*fill; 1 a' ;z-;, 1/ r,1 ::i::- r (::;fH'f ~ -tt )J;, 

tc::(l)O);z-;,::.,, }\ 1 :1x1iJ-tJJff :z 1 '1/ 1- 2 2 t , ~~t 1J ::i:: :1::.,, 2 O)JiJr5Etiftt::£-::n, ,--c 1±1:1J ~ 
.t1.)J;,JiJr5EO)fg-ry-a'*fg9 )J;,fg-ry-*fi$ 2 3 ~a'1Jmx. --c ~,):;, 0 

[ 0072] 

m1Jtt11$ 2 HL 011 .:z. ix, c P u, _)I ::i:: 1J ~ti> 0 mrot~ h --co 0 , ~!t 1J ::i:: :1::.,, 2 O):.g.Jm 
!-m.tr:Eis'.Jl::i!JIJ:ff!IJT 0 J:: -3 t::~ --:i --C ~ 1 0 o 

[ 0073] 

7- 7' 1/ J'\1 ;jxJiJ-tJ]ff 7-1 •y 1- 2 2 ii, .::1.--l,f (:: J:: -t>Plr5Efi{t(::£-:;;·~ 1 --C, ~!t.7°0:;} x. 

:7 Y-1 0 00)7-y'1/}\1 ::i::- r c:TIID{*fl,t~::t- r c: a'-tJJl)ff;:_:f.tc::(i)O)i.iO)T'~ IJ, _!3. 

fils;s'.J(::!i, ~!t:z;:, 1/ 1 \1 :lk1tHJJff 7-1 '1/ T 2 2 f.i,Ji.Jr5Efi{t~.tl.04lt(::;z;:, 1/ 1 \1 ::i::- r 
(:::fH=r~ -tt 0 ;z-;, 1/ }\ { :fH=rrn:5r-{i;'-ry- c: , TIID{*ti~::i::- r (:::fH=r~-tt 0 f~:5f,{i;'-ry- c: !- _:,c]__i_ 

l:: 1±1 :h T 6 J:: -3 t:: ~ --:i --C ~ 10 o 

[0074] 

C: 0) J: -3 l::, 7- }' 1/1 '\1 :lk1W.-tJJff 7- 1 '1/ 1- 2 2 !i, 7- 7' 1/J'\1 ::i::- H~~-¥t.l!:a';f1£ L 
--C~ 1 0 o 

[0075] 

fg-ry-*{gJm 2 3 !:l:, f7Jj _z !:f, .:i--lf (:: J: 0 7- Y 1/ 1 "1 :lk:/l'J-tJJff 7-1 '1/ 1- 2 2 ~{-f!!O)fi{t 
7- { '1/ 1- ( IZl:5f-11110 ~O)JfJr5Eto\Htl::~-:;;·t 1--C, illlJ:ff!lllm 2 1 0)/lllJ:ff!IJT(::--C 7- }' 1/ J \•{;!'J1'frn 
:5f-fg-ry-~O)JiJr5EO)fg-ry-a'nHi-t 0 J: -5 i=~.., --c ~ 1 0 0 

[ 0076] 

~ h ' 1) t :1 ✓ 2 C: 7°0 1/ X. :7 y' -*vi-; 1 C: 0) 11ftffl:iHH~ti' WlJ ;:_ !:f' 3111Jt:iffi{~jf5t (:: l 
iT 'J J: 'J (:: L l li ~ y \ L, fffl:iffi{g;jf5t(::--c1=r 'J J:: 'J (:: L l t.> ~ ~ \ O 

[ 0077] 

<Xl::, 7°0:;J x. :7 Y-1 o o l::J: 0:'/ci!Jll'? 1/7°<WW:7!1f.l!H::-::i\,'(, IZl6 a'~!mL--C!JtBJJ 
T-0 o 

[ 0078] 

C: C: -c·, IZI 6 !i, :'lci!Jll31/7°<#ffi:7!1:f1J!.(::{*0il1{t0)-f7lj!-:5f-T70-1-·"r'- r-T·~ 0 0 

[ 0079] 

J,_:,l,T(::!JtBJJ-t )J;, :'lci!Jll31/7{#W:7!1:f1.(:: ~ --:i --C !i, ~!t.7o:;} x. :7 -;,- 1 0 0 /.)>pfr5E@]f:l( 
Bl!ffl~:h.0 c.:. t--c·Jfif~~:h.tc:::'lci!Jll:J 1/7° 1 2 l O)<iWIJ;';FJJl::{*0'1ft¥ffi C&'i~l<iWIJ;';Fsi111tffl 
&tf'i'.lit@Jf:Z'lfiffl) f.l>E E p ROM 1 6 O):j'§*f!'flJ!~(::-'y(l):j'§*f!~ .tl.tc:::lkJi'J C: ~--:i l \ 1 0 0 

[ 0080] 

7'c'9', .:i--lf l:: J: )J;, ~i!Jll:z 1 '1/ T 1 o 1 O)J'Jr5Etiitl::£-:;;·~ 1--C 7°0 :;J x. :7 :7- 1 o o 0) 

~i!Jllf.l>fl,t}.. (::t1/) t:-.tl.0 c: (7-T·1/7°S 1) , CPU 1 S!i, 1@{_g)Jl,t~1::- rl::f£1'ft:­
-tt--C, PJr5:EO)i!JIJ:ff!IJ7°0:7··3b a'~iT L --Cfl,t~lm l 2 O):'/cWJl31/7° 1 2 1 a' ,1,~::1:T~-tt 0illiJ:ff!IJ 
a'iT j c: c: 'b (::, 7, ::.,,miz;i!Jffjljtl1J7o ;:t· 3 b 1 6 a a'~iT L --C{fr;tf1ffl7, 1/ 1 3 a' Pfr5EO) 
@J~-~~@J~~iJJ~-tt0~:ff!IJa'1'f'J (7--r77S2). C:C:~,:'/ci!Jll31/712lffi~ 
:l:J;jxJ!iJ c: ~ )J;, C: U::£-:;;·~ 1--C , C P U 1 8 ii, PJr5:EO)i!Jlj:ff!IJ7o ;,·· 3 L !-~1T l, --C , 7' 1 7 

19a'/ll1J:ff!IJL--C)'C;w;t3::.,7•1210)~fflffi!fFeiO)Hffi!fa'~fta~tt0 (7-'r·:17°S 3). 

[0081] 

it-:, CPUl S!i, EEPITOMl 6n'0-'i'-fJlia¥Fsi'ltlli7o:7··3.L,l 6b!-!rrhl±IL 
--CRAM 1 7 (::~~ L, C:. O)-'JL±';,JffifFei'lt1±17°D :7·· 7 L 1 6 b 0)~1'j'(::~-JV1'(, :'/cwt 7 1/ 

7° 1 2 1 O)<#ffiffi'f F1c1i t:: i* 0 111iW ( i'.lit <wffiffi'f F>Ji111iW&tf'i'.lit@J~111iW) i.l' t., , c.: .t1. .:t -c· 0) 

:'/c:ilffi3 1/7° 1 2 1O)-'fL.l~1#Wffi'fli:!1!-~l±l90-'fL.l~<tl'Wffi'frJJ~/f:!:7&f_!!!.a-~1'f 9 0 ( 7--r ·17° 

s 4) 0 

[ 0082] 

mlt--C, C PU 1 8 !i, E E P ROM 1 6 i.l' i::,-'jLt~<#Wffi'fFJJliffll~'lfi¥ffilf)'.f,l!, 7°0 :7·· 3 b 1 
6 c i·~rrhlli L-r rrAM 1 1 t::JjJJfflL, c.:.O)-'¥-t~<ift1111a¥FJJ~~-tfl'w:irx1-:-}7"0 f3k 1 6 c 

cT)~fr(;:~-)t l'(, _:,:p.;1:~{W;/;f111a¥~i~/f:!:7!1fj_(;.:T~l±I c':rLf-.:=-'fL;l:~{#;/;fJffi'fFeil:.::t,tr,ti• :f.@]~-
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( 1 4) 

Jt~~~ t---'f;l:lcJ{fit;(J11ryFs'J~~7'--7·'Jv t 1 -Jp hlfYJ~-t 6-'¥-t!=J{#t;f11JryFs'J~~1twflU::Xf~1Jl1f_EE t-­
~i'fT -ti ( AT "I 7° s 5 ) 0 

[ 0083] 

z l -c, fJIJ,t!:f7°0 v: x :7 ;,-*14-;1 oYtl¼:15$ 1 2 t--m~ ,-c@1~tl¼:fHJq-'f ;ti.t1.t.:111:- i 
--ir i: J:::,:, -c 1J -E ::::1 ✓ 20)7.. >' ✓ 1'\ -1 :fxltll.tJJff :z -1 "I 1- 2 2 iJ1JlftIE'.ti1t~i1.o t, mum$ 
2 1 LL PJrJE'.0)$1J:/ill7°0:7·· 5 L.O)~fit:~-:5·~ ,-c f~{}m1l$ 2 3 t--$1J:/ill l -C, ;z 5' ✓1'\1 

fffirn7Gfl{}t--7oV'x75'-:;$:µji;l (:m1l~it6 (7..-f',:;7S 6) ◊ 

[ 0084] 

7°0 v: x;, >'-*µii; 1 t:i!F>,:,-CLL 1J -E:1 ✓ 2 iJ•0m1t~.t1.t::.:x..;, ✓1q fJ:frt~lG1t{} 
t--fl {}3¥:{l$ 1 5 (:: J::: ') 3¥:fl-t .:fi t , c P U 1 8 !i, JlJrJE'.0)$1J:/ill7°0 ;,·· 5 L. O)~fit:~-:5· 
~ ,-c, j\:;i)]{:, ✓7° 1 2 1 t--iW:!:T~ it .:fi t t l /:, 5' 1 '< 1 9 t--$1J:/ill l -c xv]{ '7 ✓7° 1 2 1 
O)~ffl!EJMO)~IE'ft--Wk~it.:fi(:X..7'-77S7). 
[0085] 

mlt-C, CPU 1 S!;;L EE PROM 1 6 i)•t::,f'£ffj1JryFaJ~~1tr'l'¥!U::Xf~707·7L. l 6 e 
~~Jl:hWl-CRAM 1 7/::wl~l, C:O)f'£J+flh'rFs'J~~11ffffllf::X1~7°0?··3L. 1 6 eO)~:fJ/:: 
~-5~ ,-c, 5' 1 '< 1 9 t::J::: ') Hllc¥~i1.t::.xm!3 ✓7° 1 2 1 O)f'!!fflllc¥Fo'J(::x,tr,t:-t o @JJ!ii:i!nt 
~-f.![__i!;:_ t-- reffiffi'fFs'J~-f.![_-r- 7·';L, t 3 -Jp h Jf::Xf~-t 6 reffiffi'fFal~-f.![_,iflffilf::Xcf~1Jl1f_EE z ~fi-t 6 ( 
;z T '1/ 7° s 8 1 ) o 

[ 0086] 

:it::., CPUl 8!i, EEPROMl 6-/pt,i_,!lr_I\t~_!?twffllf::Xcf~7°07··3L.l 6dt--!nh 
/f:l l -C RAM 1 7 (::$~ l, C: O)j)fu}t~~'iflffl 70 ;,·· 7 L.O)~:fi (::~-::A, -C , iMilt--1:c ✓ ,t 
1 4 iJ• h W:h ~:h-"C 1'.:h ~ht::.iMilt11ffffl(:1J6xi)]{ '7 >-7° 1 2 1 O)ilfult(:x,tr,t:y-6@J!l!i~ 
nt~~~~iMrnt~~-r-7'!1° t 2 iJ>t-::,Jf::Xcf-!rT 6iMrnt~~1tllfffllf::Xcf-!r11l1f_EE~'%fiT 6 ( .7, 7'- •:; 
7°S82)◊ 

[ 0087] 

:;-5c (: , C P U 1 8! i, -'¥ ;t.~ {#tPl!c¥Fs'Jllffl~'ifl'ffllf::X 1-:}:7/1f_Ef, f'effl1iryFs'Jllffl~11fl'ffllf::Xcf-:}:7!1f_EE& tF 
illirlt~~'iflffllf::X1~11l1f_EE t::-c Jf::Xcf~ ~ i1.t::. Jf .:f1. :f .:f1.0) @J!l!i::i!Jt~~~ ztm~ l t::. {~ t:~-:5 ~ 1 -C 
{#t;(]ffl 7 r ✓ 1 3 O)@J!l!i::i!Jt~~il:IE'. l -C, ~il:JE'.t-ht::.@J!lii::ifillt(:1ft --:i -C {#t;(]ffl 7 r ✓ 1 3 
O)@J!l!i;:i!Iitz~:i!t l-C, -'ft-!;J{#t;fJIJ:¥Fs'J~/f:l1Jl1fM/::-C~l±l~:hl::xm!'7 ✓7° 1 2 10)-'ft-!;J 
i#t;fJBi'rFs'J(:1fE,:, -C ~~tJ#Wffl 7 r ✓ 1 3 ~ .~l>\i/J ~ it 6 ( 7.. 7'- •:; 7 s 9 ) • 

[ 0088] 

:i. t::., 7.. 7'- •:;7 S 7 (::-C, xm!3 ✓7° 1 2 1 7J'?FJ:!:T~:h6 t, CPU 1 8 !:l:, PJrJE'.O)i[jlj 
:/ill7°0 ;,··3L.t--~1T l -c' 5' 1 < 1 9 (: J::: 6 Hffi'fz ~ft-&~ tt6 ( 7.-r •j 7°S 8 3) 0 

[ 0089] 

7c l -C, l-f (:: J::: 0 ~WJ(:X..-1 '1/ 1- 1 0 1 O)JfJrJE'.tift(:l!;-5~ •-C~:hf;!l;;P□ i)>Jl[('tlrt- i1. 0 
t ( ;z 7'- •:; 7° s 1 o ) , c P U 1 8 O)i[jiJ :/i!IT /:-C , 5' 1 '< 1 9 (: J::: ') H11ry ~ i1.t::. llc¥Fs'J ~ j\:; 
m!3 ✓712 lO)ifrWIErFs'Jt l-CEEPROMl 6(::;;c.t!~it-t> (7..7'-·:;7S 11) o 

[ 0090] 

~ :B , 7.. T '1/ 7 S 8 3 i:-c lltlJ:¥iJ>~ft-& ~ i1.t::. Bi'rFs'I ( j\:;i)]{ 7 ✓7 1 2 1 O){i\"Wllc¥Fs'I ) i'J'-'¥ 
t!=J.rtrWffi'fFs'J.L-::tLt ~ 6 t, !!Pt:,, -'ft!=J{wWffi'fFs'IH:I~ l -C ti---Jft::J: -)-C~w;t:x..1 ·1 1· 
1 0 1 ~i]>fift~ :h f(::~jJ{;!l;;P□ i)>Jl[('tlr ~:ht::.~-kltll. t ~,:,-Cl •~l ,tJ;-;@jf:!:L C PU 1 8 
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(57) Abstract 

PURPOSE: A plasma display device is provided to allow 
for a stable circuit operation by inserting a heat 
insulation unit into the space between the rear surface 
of a chassis and a circuit board such that heat 
generated from a plasma display panel is prevented from 
being transferred to the circuit board. 

CONSTITUTION: A plasma display device comprises a 
plasma display panel(1 O); a chassis(20) disposed on the 
rear surface of the plasma display panel; a circuit 
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Patent Translate 

Notice 
This translation is machine - generated. It cannot be guaranteed that it is intelligible, 

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as 

cornmercia11y relevant or financial decisions, should not be based on machine -

translation output. 

DESCRJP'TION Kl<-20060016469 

BACKLIGH:T UNIT AND LIQUID CRYSTAL DISPLAY DEVICE INCLUDING THE SAME 

1 is an exploded perspective viev✓ of a backHght unit according to an ernbodiment of the 

present invention. 

Fig. 2 is a plan view of the back.light unit of Fig. 1 from below. Fig. 

3 is a side view for explaining the cooling process of the back.light unit of FIG. 

4 is an exploded perspective view of a backlight unit according to another embodiment 

of the present invention. 

5 is a plan view showing the back.light unit of FIG. 4 from below. 

6 is a side view for explaining the cooling process of the back.light unit of FIG. 
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7 is an exploded perspective view of a back.light unit according to another embodiment 

of the present invention. 

8 is a plan view showing the backlight unit of FIG. 7 from the bottorn. 

9 is a side view for explaining the cooling process of the backlight unit of FIG. 

10 is an exploded perspective view of a backlight unit according to another embodirnent 

of the present invention. 

Fig. 11 is a plan view showing the backlight unit of Fig. 10 from below. Fig. 

12 is a side view for explaining the cooling process of the backlight unit of FIG. 

13 is an exploded perspective view showing a liquid crystal display device having the 

backlight unit of FIG. 

14 is an exploded perspective view showing a liquid crystal display device having the 

back.light unit of Fig. 

Description of the Related Art [0002] 

100 

: Plane light source device 110: reflector 

112 
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; Coupling hole 120: Side wal1 

130 

; Driving substrate 140: light emitting diode light source 

[200] 

200, 300: storage container 210, 310: bottom plate 

[220] 

220, 320: first side wall 230, 330: second side wall 

[240] 

240, 340: third side wall 250, 350: fourth side wall 

[260] 

260, 360: inner space 212, 312: through hole 

[214] 

214, 314: first drive circuit portions 222a, 322a, 332a, 342a, 352a: fan 

[222] 
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222B, 322b, 332b, 342b, 352b: fans 224, 324: 

[500] 

500, 600: backlight unit 800, 900: liquid crystal display 

820 

: Optical sheet 840: Liquid crystal display panel 

842 

: Thin film transistor substrate 844: liquid crystal 

846 

: Color filter substrate 848: Driving module 

860 

: Chassis 

BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention 

relates to a backlight unit and a liquid crystal display including the same, and more 

particularly, to a backlight unit and a liquid crystal display including the same. In general, 

a liquid crystal display device displays an image using electrical and optical 

characteristics of a liquid crystal The liquid crystal display device is advantageous in 

that it is very small in volume and light in weight compared to a CRT, and as a result, is 

widely used in portable computers, communication devices, liquid crystal TVs, and the 
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like. In order to control the Hquid crystal, the liquid crystal display requires a liquid 

crystal control part for controlling the liquid crystal and a light supply part for supplying 

light to the liquid crystal. As the light supply part of the liquid crystal display device, a 

cold cathode fluorescent lamp (CCFL) having a rod shape or a light emitting diode (LED) 

having a clot shape is mainly used. The light emitting diode has the advantage of high 

color reproducibility. J:--luvv1ever, the light emitting diode generates a lot of heat due to its 

luminescent characteristics. Particularly, the light emitting diode has a lot of beat 

radiated backward from the liquid crystal display device, and the temperature of the 

storage container for storing the light ernitting diode is extremely high. In order to 

prevent an increase in the temperature of the storage container, the storage container 

may include a heat sink having a metal material such as aluminum. However, even if the 

storage container includes the heat sink, the thickness and weight of the storage 

container increase, and the thickness and weight of the liquid crystal display also 

increase. Therefore, when the light emitting diode is used as a light supply part of a 

liquid crystal display device or when another device generating a lot of heat other than 

the light emitting diode is used as a light supply part, the temperature of the storage 

container may increase, And the vv1eight increases. Accordingly, it is an ol~ject of the 

present invention to provide a backlight unit having an increased cooling effect and 

reduced thickness and weight. Another object of the present invention is to provide a 

liquid crystal display device having the aforementioned backHght unit. 

In order to achieve the object of the present invention, the present invention provides a 

backlight unit including a light generating unit and a storage container. The light 

generating unit generates light. The storage container houses the light generating 

portion, and has an intake portion for sucking outside air and an exhaust portion for 

releasing internal air. In order to achieve another o~ject of the present invention, the 

present invention provides a backlight unit including a light generating unit and a storage 

container. The light generating unit generates light. The storage container houses the 

light generating portion, and has an intake portion for sucking outside air and an exhaust 

portion for discharging internal air. In order to achieve another object of the present 

invention, the present invention includes a back1ight unit and a liquid crystal display 

panel. The backlight unit includes a light generating unit for generating light, and a 

storage container for storing the light generating unit, an intake unit for sucking outside 

air, and an exhaust unit for emitting internal air. The liquid crystal display panel displays 

an image using light emitted from the light generating unit. In order to achieve another 

or~ject of the present invention, the present invention includes a backlight unit and a 

liquid crystal display panel. 'The backlight unit includes a light generating unit for 

generating light, and a storage container for storing the light generating unit, an intake 
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unit for sucking outside air, and an exhaust unit for emitting internal air. The liquid 

crystal display panel displays an image using light emitted from the light generating unit. 

According to the present invention, the thickness and weight of the backlight unit are 

reduced, and the cooling effect is increased. Further, the brightness and tbe contrast 

ratio of the backlight unit are prevented from lowering. Hereinafter, a backlight unit and 

a liquid crystal display including the same according to preferred ernbodiments of the 

present invention will be described in detail with reference to the accompanying 

drawings, but the present invention is not limited or limited by the following 

embodirnents. 1 is an exploded perspective view of a backlight unit according to an 

embodiment of tbe present invention. and FIG. 2 is a plan view showing a backligbt unit 

of FIG. 1 from the bottom. Referring to FIGS. 1 and 2, the backlight unit 500 includes a 

surface light source device 100 and a storage container 200. 

The surface light source device 100 indudes a reflector 110, a side wan 120, a driving 

substrate 130, and a plurality of light emitting diode light sources 140. The reflection 

plate 110 has a rectangular flat plate shape and reflects downward light of the light 

emitted from the light emitting diode light sources 140 upward. A plurality of coupling 

holes 112 are formed in the reflection plate 110 so that the light emitting diode light 

source 140 can be coupled. The side wall 120 is formed at the edge of the reflector 110 

so that the surface light source device 100 can be easily coupled to the storage 

container 200. In the present embodiment, the side wall 120 is formed at a pair of 

opposing edges of the reflection plate 110. The driving substrate 130 is arranged at a 

lower portion of the reflection plate 110. A driving power source is applied to the driving 

substrate 130 to light the light emitting diode light sources 140. The light emitting diode 

light sources 140 are arranged in a line on the driving substrate 130 and are coupled to 

the upper surface of the reflection plate 110 through the coupling holes 112. Preferably. 

the light ernitting diode light sources 140 include a red light emitting diode R for 

generating red light, a green light emitting diode G for generating green light, and a blue 

light emitting diode B for generating blue light. The red light, the green light. and the 

blue light emitting diodes R, G, and B generate white light according to a predetermined 

combination ratio. For example, the ratio of the number of the reel light emitting diode R, 

the number of the green light emitting diode G, and the number of the blue light emitting 

diode B may be 2: 1: 1 or 2: 2: 1. Further, the red light, the green light, and the blue 

light light emitting diodes R. G. and B may be disposed more than the numbers shown in 

FIG. Alternatively, the light emitting diode light sources 140 may include a white light 

emitting diode that generates white light. 'The storage container 200 houses tbe surface 

light source device 100. The storage container 200 includes a bottom plate 210, a first 

side wan 220, a second side wan 230, a third side wan 240 and a fourth side wall 250. 
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The bottorn plate 210 has a rectangular plate shape and includes a first driving circuit 

214 and a plurality of through holes 212. The first driving circuit portion 214 is disposed 

on the bottom plate 210 and drives the surface light source device 100. The through 

holes 212 are formed in a portion excluding the portion where the first driving circuit 

portion 214 is disposed. and are formed through the bottom plate 210. Through the 

through holes 212, air can be rnoved. In the present embodiment, the through - holes 212 

serve as an intake unit in which external air is sucked. The first to fourth sidewal1s 220, 

230, 240, and 250 extend from the edges of the bottom plate 210 to form a storage 

space and an inner space, respectively. The first sidewall 220 is disposed at one edge of 

the bottom plate 210 and is preferably not perpendicular to the bottom plate 210. 

Specifically, the first side wall 220 is inclined outward with respect to the bottom plate 

210. Alternatively, the first sidewall 220 may be perpendicular to the bottorn plate 210. 

The second to fourth sidewalls 230. 240 and 250 are respectively disposed at the other 

edge portions of the bottom plate 210 and are perpendicular to the bottom plate 210. 

The second sidewall 230 is disposed acljacent to the first sidewall 220. The third 

sidewall 240 is disposed adjacent to the second sidewall 230 and faces the first sidewall 

220. The fourth sidewall 250 is disposed acljacent to the first and third sidewalls 220 

and 240 and opposes the second sidewall 230. 'Tbe first sidewall 220 is formed with a 

plurality of fans 222a. The fans 222a are actuated to cause air to flow out of the internal 

space. Accordingly, the heat generated frorn the surface light source device 100 is 

transmitted to the outside from the inner space. In the present embodiment, the fans 

222a function as an exhaust unit that emits internal air. The first sidewall 220 may 

further include a second driving circuit portion 224. 

The second driving circuit portion 224 is disposed on the first sidewal1 220 and includes 

components of the apparatus having the backlight unit 100 according to the present 

embodiment as a light supply part, And can be used for driving the liquid crystal display 

panel. Alternatively, the second driving circuit portion 224 may be disposed on tbe 

second to fourth sidewalls 230, 240, and 250. Meanwhile, the first to fourth sidewalls 

220, 230, 240 and 250 rnay be coupled to the reflector 110 of the surface light source 

device 100 in a hook - like manner. Hereinafter, tbe cooling process of the backlight unit 

having the above -- described structure will be described in detail with reference to the 

drawings. 3 is a side view for explaining the cooling process of the backlight unit of FIG. 

Referring to FIG. 3, the light emitting diode array substrate 110 of the surface light 

source device 100 is driven to generate heat. The temperature of the air staying in the 

internal space 260 between tbe surface light source device 100 and the storage 

container 200 is raised by the heat. The heated air is discharged to the outside of the 

backlight unit 500 by the plurality of fans 222a fonned on the first sidewa11 220. When 

the bot air is discharged to the outside of the backHght unit 1000, the pressure of the 

inner space 260 is lowered. Therefore, cold air, which is cooler than the hot air in the 
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inner space 260, flcAvs from the outside of the backlight unit 500 through the through 

holes 212. Accordingly, the processes of releasing the high - temperature internal air 

and the low -- temperature external air are continuously repeated, and as a result, the 

heat generated in the surface light source device 100 is cooled by the flow of air. 

Particularly. the cooling process according to the present embodiment is mainly 

perforrned by free convection of air. That is, the ternperature of the air in the internal 

space 260 rises due to the heat generated in the surface light source device 100. and 

the high temperature air rises upward in the internal space 260 by the convection action, 

And is then discharged to the outside by the discharge ports 222a. 

Then, the outside low - temperature air flows into the internal space 260 through the 

through -- holes 212, and the temperature is raised by the heat generated in the surface 

light source device and is raised by the convection action . In this embodiment, the 

through holes are formed on the bottom plate. but the through holes may be additionally 

formed in the first to fourth sidewalls, and may be formed only in the first to fourth 

sidewalls . That is, the through - hole rnay be formed in at least one of the bottom plate 

and the first to fourth sidewalls. Also, in this embodiment, the fan is formed on the first 

sidewall, but the fan may be additionally formed on at least one of the bottom plate and 

the second to fourth sidewalls. Meamvhile, in the present ernbodiment, the surface light 

source device including tbe light emitting diode is used as a light generating portion, but 

an apparatus including another light source requiring cooling may also be applied as the 

light generating portion of the present invention. According to the present ernbodiment, 

the components that perform the cooling function directly are formed in the storage 

container of the backlight unit. Therefore, the thickness and weight of the backlight unit 

are reduced. Jn addition, the cooling effect is increased by the natural convection 

phenomenon according to the operation of the components. Thus. the luminance and 

contrast ratio of the backlight unit are prevented from lowering. 4 is an exploded 

perspective view of a backlight unit according to another embodiment of the present 

invention, and FIG. 5 is a plan view showing a backlight unit of FIG. 4 from the bottom. 

Referring to FIGS. 4 and 5, the backlight unit 600 includes the surface light source 

device 100 and the storage container 300. The planar light source device 100 employed 

in the present embodiment has the same structure and function as the planar light 

source device shown in FIG. 1, and thus a repetitive description thereof wrn be omitted. 

The storage container 300 houses the surface light source device 100. The storage 

container 300 includes a bottom plate 310, a first side wall 320, a second side wall 330, 

a third side wall 340 and a fourth side wan 350. The bottom plate 310 has a rectangular 

plate shape and includes a first driving circuit portion 314 and a plurality of through 

holes 312. 

25-08-2017 8 

SEC et al. v. MRI 
SEC Exhibit 1022.4154 

IPR2023-00221



The first driving circuit portion 314 is disposed on the bottom plate 310 and drives the 

surface light source device 100. [ The through holes 312 are formed in a portion 

excluding the portion where the first driving circuit portion 314 is disposed, and are 

formed through the bottom plate 310. 'Through the through holes 312. air can move. In 

the present embodiment, the through - holes 312 serve as an intake unit in ,,vhich outside 

air is sucked. The first to fourth sidewalls 320, 330, 340, and 350 extend from the 

edges of the bottom plate 310, respectively, to form a storage space and an inner space. 

Each of the first to fourth sidewalls 320, 330, 340 and 350 is disposed at one edge of 

the bottom plate 310 and is preferably not perpendicular to the bottom plate 310. 

Specifically, the first to fourth sidewalls 320, 330, 340, and 350 are inclined outward 

with respect to the bottom plate 310. Alternatively, some or all of the first through 

fourth sidewalls 320, 330, 340, and 350 may be perpendicular to the bottom plate 310. 

The first to fourth sidewalls 320. 330, 340, and 350 are sequentially disposed adjacent 

to each other. The first sidewall 320 and the third sidewall 340 are opposed to each 

other and the second sidewall 330 and the fourth sidewall 350 are opposed to each 

other. A plurality of fans 322a, 332a, 342a, and 352a are formed on the first to fourth 

sidewalls 320, 330, 340, and 350, respectively. The fans 322a, 332a, 342a, and 352a 

are actuated to cause air to flow out of the interior space. Accordingly, the heat 

generated from the surface light source device 100 is transmitted to the outside from 

the inner space. In the present embodirnent, the fans 322a, 332a, 342a, and 352a 

function as an exhaust unit that emits internal air. T'he first sidewall 320 may further 

include a second driving circuit portion 324. The second driving circuit portion 324 is 

disposed on the first sidewaU 320 and includes cornponents of the apparatus having the 

backlight unit 100 according to the present embodiment as a light supply part, And can 

be used for driving the liquid crystal display panel. 

Alternatively, the second driving circuit portion 324 may be disposed on the second to 

fourth sidewalls 330. 340 and 350. Meanwhile, the first to fourth sidewalls 320, 330, 

340 and 350 may be coupled to the reflector 110 of the surface light source device 100 

in a hook - like manner. Hereinafter, the cooling process of the backHght unit having the 

above - described structure will be described in detail with reference to the drawings. 6 

is a side view for explaining the cooling process of the backlight unit of FIG. Referring to 

FIG. 6, the driving substrate 130 of the surface light source device 100 is driven to 

generate heat. The temperature of the air staying in the internal space 360 between the 

surface light source device 100 and the storage container 300 is raised by the heat. The 

raised temperature of the air is discharged to the outside of the backlight unit 2000 by 

the plurality of fans 322a, 332a, 342a. and 352a formed on the first to fourth sidewalls 

320, 330, 340, When the hot air is discharged to the outside of the backHght unit 2000, 

the pressure of the inner space 360 is lowered. 'Therefore. cold air. which is cooler than 

the hot air in the inner space 360, flows from the outside of the backlight unit 2000 
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through the through holes 312. Accordingly, the processes of releasing the high­

temperature internal air and the low - temperature external air are continuously 

repeated, and as a result, the heat generated in the surface light source device 100 is 

cooled by the flow of air. In this embodiment, the through holes are formed on the 

bottom plate, but the through holes may be additionally formed in the first to fourth 

sidewalls, and rnay be formed only in the first to fourth sidewalls . That is, the through -

hole may be formed in at least one of the bottom plate and the first to fourth sidewalls. 

Further, in this embodiment, the fan is formed on the first to fourth sidewalls, but the fan 

can be additionaUy fonned on the bottom plate, and the fan can be formed on the bottom 

plate and the first to fourth side walls As shown in FIG. 

That is, the fan may be formed on at least one of the bottom plate and the first to fourth 

sidewalls. Meanwhile, in the present embodiment, the surface light source device 

including the light emitting diode is used as a light generating portion. but an apparatus 

including another light source requiring cooling may also be applied as the light 

generating portion of the present invention. According to the present embodiment, the 

components that perform the cooling function directly are formed in the storage 

container of the backlight unit. In particular, the fans are formed in the various sidewalls 

of the storage container to further improve the cooling function. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition. the cooling effect is 

increased by the natural convection phenomenon according to the operation of the 

components. Thus, the luminance and contrast ratio of the backlight unit are prevented 

from lowering. 7 is an exploded perspective vie,N of a backlight unit according to another 

embodiment of the present invention, and Fig. 8 is a plan view showing a backlight unit 

of Fig. 7 from the bottom. In the third embodiment, elements having the same structure 

and function as the elements in the first embodiment are denoted by the same reference 

nurnerals, and a detailed description thereof vv1m be omitted. Referring to FIGS. 7 and 8, 

a plurality of fans 222b are formed on the first sidewall 220. As shown in FIG. 'The fans 

222b are operated to flow air from the outside to the inner space. Accordingly, the heat 

generated in the surface light source device 100 is cooled by the low - temperature air 

introduced from the outside. In the present embodiment, the fans 222b function as an 

intake unit for sucking outside air. In addition, the fans 222b act as a cooler for cooling 

the surface light source device 100 actively. Hereinafter, the cooling process of the 

backlight unit having the above - described structure will be described in detail with 

reference to the drawings. 9 is a side view for explaining a cooling process of the 

backlight unit of FIG. Referring to FIG. 9, the driving substrate 130 of the surface light 

source device 100 is driven to generate heat. The temperature of the air staying in the 

internal space 260 between the surface light source device 100 and the storage 

container 200 can be increased by the heat. 
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Here, the fans 222 b inject the outside air of the low temperature backlight unit 500 into 

the internal space 260 at a high speed. The injected outside air collides with a reflecting 

plate 110 where heat is generated to cool the reflecting plate 110. Meanwhile. since the 

outside air is introduced into the inside by the fans 222b, the internal pressure 

increases. Therefore, the air in the inner space 260 is discharged to the outside of the 

backlight unit 500 through the through holes 212. As a result. the inflow of the low -

temperature external air and the high - temperature internal air are continuously 

repeated, and as a result, the heat generated in the surface light source 100 is cooled by 

the flow of air. Particularly, the cooling process according to the present embodiment is 

mainly performed by the forced convection phenomenon of the fans 222b functioning as 

the cooler. That is, the low - ternperature external air introduced by the fans 222b 

collides with the surface light source device 100 generating heat at a high speed to cool 

the surface light source device 100. [ Accordingly, the fans 222a according to the first 

embodiment have a passive function of discharging the hot air of the internal space 260 

to the outside, whereas the fans 222b according to the present embodiment are active 

Function. Generally, heat transfer effect by forced convection is greater than heat 

transfer effect by natural convection phenomenon. Therefore, the cooling according to 

the present embodiment can be more effective. In the present embodiment, the through 

holes are formed on the bottom plate, but the through holes may be additionally formed 

in the first to fourth sidewalls, and may be formed only in the first to fourth sidewalls. 

That is, the through - hole may be formed in at least one of the bottom plate and the first 

to fourth sidewaUs. Also, in this embodiment, the fan is formed on the first sidewall, but 

the fan may be additionally formed on at least one of the bottom plate and the second to 

fourth sidewalls. Meanwhile, in the present embodiment, the surface light source device 

including the light emitting diode is used as a light generating portion. but an apparatus 

including another light source requiring cooling may also be applied as the light 

generating portion of the present invention. 

According to the present embodiment, the components that perform the cooling function 

directly are formed in the storage container of the backlight unit. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition, the forced convection 

phenornenon in accordance with the operation of the above components increases the 

cooling effect. Thus, the brightness and contrast ratio of the backlight unit are prevented 

from lowering. 10 is an exploded perspective view of a backlight unit according to 

another embodiment of the present invention, and FIG. 11 is a plan view showing a 

backlight unit of FIG. 10 from below. In the fourth embodiment, elements having the 

same structure and function as the elernents in the second embodiment are denoted by 

the same reference numerals, and a detailed description thereof will be omitted. 

Referring to FIGS. 10 and 11, a plurality of fans 322b, 332b, 342b, and 352b are formed 
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on the first to fourth sidewalls 320, 330, 340, and 350, respectively. The fans 322b, 

332b, 342b, and 352b can cool the heat generated from the surface light source device 

100 by sucking outside air at a low temperature. In the present embodiment, the fans 

322b, 332b, 342b, and 352b function as an air intake unit for sucking outside air. In 

addition, the fans 322b, 332b, 342b, and 352b function as a cooler for actively cooling 

the surface light source device 100. I Hereinafter, the cooling process of the backlight 

unit having the above - described structure will be described in detail with reference to 

the drawings. 12 is a side view for explaining the cooling process of the backlight unit of 

FIG. Referring to FIG. 12, the driving substrate 130 of the surface light source device 

100 is driven to generate heat. T'he temperature of the air staying in tbe internal space 

360 between the surface light source device 100 and the storage container 300 can be 

increased by the heat. The fans 322b, 332b, 342b, and 352b ir!ject outside air of the low 

temperature backlight unit 600 into the internal space 360 at a high speed. The injected 

outside air collides with a reflecting plate 110 where heat is generated to cool the 

reflecting plate 110. 

Meanwhile, since the outside air is introduced into the inside by the fans 322b, 332b. 

342b, and 352b, the internal pressure increases. Therefore, the air in the inner space 

360 is discharged to the outside of the backlight unit 600 through the through holes 312. 

As a result, tbe inflow of the low - temperature external air and the high - temperature 

internal air are continuously repeated, and as a result, the heat generated in the surface 

light source 100 is cooled by the flow of air. In the present embodirnent, the through 

holes are formed on the bottom plate, but the through holes may be additionally formed 

in the first to fourth sidewalls, and may be formed only in the first to fourth sidewalls. 

That is, the through - hole may be formed in at least one of the bottom plate and the first 

to fourth sidewalls. Further, in this embodiment, the fan is formed on the first to fourth 

sidewalls, but the fan can be additionally formed on the bottom plate, and the fan can be 

formed on the bottom plate and tbe first to fourth side walls As shown in FIG. That is. 

the fan may be formed on at least one of the bottom plate and the first to fourth 

sidewalls. Meamvhile, in the present ernbodirnent, the surface light source device 

including the light emitting diode is used as a light generating portion. but an apparatus 

including another light source requiring cooling may also be applied as the light 

generating portion of the present invention. According to the present embodiment, the 

components that perform the cooling function directly are formed in the storage 

container of the backlight unit. In particular, the fans are formed in the various sidewalls 

of the storage container to further improve the cooling function. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition. the forced convection 

phenornenon in accordance with the operation of the above components increases the 

cooling effect. Thus, the luminance and contrast ratio of tbe backlight unit are prevented 

from lowering. Liquid Crystal Display Device Embodiment 5 Fig. 13 is an exploded 
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perspective view shmving a liquid crystal display device having the backlight unit of Fig. 

13, the liquid crystal display device 800 includes a back.light unit 500, a liquid crystal 

display panel 840, and a chassis 860. 

The back1ight unit 500 employed in this embodiment has the sarne structure and function 

as those of the back.light unit shown in FIG. 1, and thus a repetitive description thereof 

will be omitted. The liquid crystal display panel 840 displays an image using light 

emitted from the surface light source device 100. The liquid crystal display panel 840 

includes a thin film transistor ('TFT) substrate 842, a liquid crystal 844, a color filter 

substrate 846, and a driving module 848. The TFT substrate 842 includes a pixel 

electrode (not shown) arranged in a matrix form, a thin filrn transistor (not shown), a 

gate line (not shown) and a data line (not shown) for applying a driving voltage to each 

of the pixel electrodes . The color filter substrate 846 includes a color filter (not shown) 

arranged to face the pixel electrode formed on the 'TFT substrate 842, and a common 

electrode (not shown) formed on the color filter. The liquid crystal 844 is interposed 

between the TFT substrate 842 and the color filter substrate 846. The driving module 

848 drives the liquid crystal display panel 840. Alternatively, the second driving circuit 

portion 224 may be disposed on one of the bottom plate 210 and the first to fourth side 

walls 220, 230, 240, and 250 to drive the liquid crystal display panel 840. The edge of 

the color filter substrate 846 is enclosed by the chassis 860 and a part of the chassis 

860 is coupled to the storage container 200. The chassis 860 prevents breakage of the 

liquid crystal display panel 840 which is vulnerable to an external impact and prevents 

the liquid crystal display panel 840 from flowing. The liquid crystal display device 800 

may further include an optical sheet 820 for improving luminance uniformity of the light 

emitted from the surface light source device 100. The optical sheet 820 may include a 

diffusion sheet. a prism sheet, a protective sheet, and the like. A middle chassis (not 

shmvn) may be further provided on the optical sheet 820. The middle chassis abuts the 

optical sheet 820 to press the optical sheet 820 toward the storage container 200 side. 

According to the present embodiment. the comporn.-:nts that perform the cooling function 

directly are formed in the storage container of the backlight unit. Therefore, the 

thickness and weight of the backlight unit are reduced. In addition, the cooling effect is 

increased by the natural convection phenomenon according to the operation of the 

components. Thus, the thickness and weight of the liquid crystal display including the 

backlight unit are reduced, the cooling effect is increased, and the luminance and 

contrast ratio are prevented from lowering. Embodiment 6 Fig. 14 is an exploded 

perspective view shmving a liquid crystal display device having a backlight unit of Fig. 

14, the liquid crystal display device HOO includes a back.light unit 600, a liquid crystal 

display panel 840, and a chassis 860. The liquid crystal display device according to this 
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embodiment has the sarne structure and function as those of the liquid crystal display 

device according to the fifth embodiment except for the backlight unit. Further, the 

backlight unit 600 employed in this embodiment has the same structure and function as 

the backiight unit shown in Fig. According to the present embodiment, the components 

that perform the cooling function directly are formed in the storage container of the 

backlight unit. Therefore, the thickness and weight of the backlight unit are reduced. 

Further. by the forced convection phenomenon according to the operation of the 

components, the cooling effect is increased. Thus, the thickness and weight of the liquid 

crystal display device including the backHght unit are reduced, the cooling effect is 

increased, and the decrease in luminance and contrast ratio is prevented. 

As described above, according to the present invention, according to the present 

embodiment, the components that perform the cooling function directly are formed in the 

storage container of the backlight unit. 'Therefore. the thickness and weight of the 

backlight unit are reduced. Further, the natural convection phenomenon or the forced 

convection phenomenon caused by the operation of the above - rnentioned cornponents 

increases the cooling effect. Thus, the thickness and weight of the liquid crystal display 

including the backlight unit are reduced, the cooling effect is increased, and the 

luminance and contrast ratio are prevented frorn lowering. \Nhi1e the present invention 

has been described in connection with what is presently considered to be practical and 

exemplary embodiments, it is to be understood that the invention is not limited to the 

disclosed ernbodiments, but, on the contrary, It wrn be understood by those skilled in the 

art that various changes in form and details may be made therein without departing from 

the spirit and scope of the invention. 
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Patent Translate 

Notice 
This translation is machine - generated. It cannot be guaranteed that it is intelligible, 

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as 

cornmercia11y relevant or financial decisions, should not be based on machine -

translation output. 

CLAIMS Kl<-2006001646B 

1. 

A light generating unit for generating light; And a storage container for storing the light 

generating part and including an intake part for sucking outside air and an exhaust part 

for releasing internal air. 

2. 

The backlight unit of claim 1, wherein the storage container includes a bottom plate and 

a plurality of side wails extending from an edge of the bottom plate to provide a storage 

space for accommodating the light generating unit. 

3. 

3. The apparatus of claim 2, wherein the sidewalls comprise a first sidewall a second 

sidewall disposed adjacent the first sidewall, a third sidewall disposed acUacent the 

second sidewall and opposite the first sidewall, And a fourth sidewall disposed adjacent 
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the third sidewall and opposite the second sidewa11. 

4. 

4. 'Tbe air conditioner according to claim 3, wherein tbe intake portion includes at least 

one through -- hole formed in at least one of the bottom plate and the first to fourth 

sidewalls, and the exhaust portion includes at least one of the bottom plate and the first 

to fourth sidewalls & Lt; / RTI & gt; wherein the backlight unit comprises at least one 

fan formed on at least one of the plurality of light sources. 

5. 

The back1ight unit according to clairn 4, wherein the through hole is formed through the 

bottom plate. and the fan is formed on the first side wan. 

6. 

The backlight unit according to claim 5, wherein the first side ,,vall is inclined outward 

with respect to the bottom plate. 

7. 

The backlight unit according to claim 4, wherein the fan is formed on the first to fourth 

sidewalls, respectively. 

8. 

The backlight unit according to claim 2, further comprising a first driving circuit part 

disposed on one of the bottom plate and the side walls of the storage container to drive 

the light generating part. 
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9. 

The backlight unit according to claim 1, wherein the light generating unit is a surface 

light source device. 

10. 

The back1ight unit according to clairn 9, wherein the surface light source device includes 

a light emitting diode light source. 

11. 

11. The backlight unit according to claim 10, wherein the surface light source device 

further cornprises a reflector disposed between the storage container and the light 

emitting diode light source. 

12. 

A light generating unit for generating light; And a storage container for storing the light 

generating portion and including an intake portion for sucking outside air and an exhaust 

portion for discharging internal air. 

13. 

13. The apparatus of claim 12, ,Nherein the containment vessel includes a bottom plate 

and a plurality of side walls extending from an edge of the bottom plate to provide a 

containment space for receiving the light generating unit. A second sidewall disposed 

adjacent to the first sidewall, a third sidewall disposed adjacent the second sidewall and 

opposite the first sidewall, and a second sidevv1al1 disposed a(ljacent the first and third 

sidewalls, Wherein the first side wail is a first side wan. 
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14. 

14. The air conditioner of claim 13, wherein the exhaust unit includes at least one 

through hole formed in at least one of the bottorn plate and the first to fourth sidewalls 

of the storage container. Wherein the at least one fan comprises at least one fan formed 

on at least one. 

15. 

15. The backlight unit according to claim 14, wherein the through -- hole is formed 

through the bottom plate, and the fan is formed on the first side wall. 

16. 

16. The backligbt unit according to claim 15. wherein the first side wall is inclined 

outward with respect to the bottom plate. 

17. 

14. The back1ight unit of claim 13, further comprising a first driving circuit part disposed 

on one of the bottom plate and the sidewalls of the storage container to drive the light 

generating part. 

18. 

13. The backlight unit of claim 12, wherein the light generating unit is a surface light 

source device including a light emitting diode light source. 

19. 
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19. The backlight unit of claim 18. wherein the surface light source device further 

comprises a reflector disposed between the storage container and the light emitting 

diode light source. 

20. 

A backlight unit including a light generating unit for generating light, and a storage 

container for storing the light generating unit and including an intake unit for sucking 

outside air and an exhaust unit for releasing internal air; And a liquid crystal display 

panel for displaying an image using light emitted from the light generating unit. 

21. 

21. The apparatus of claim 20, wherein the containment vessel includes a bottom plate 

and a plurality of sidewaUs, vv1herein the intake section includes at least one through -

hole formed through at least one of the bottom plate and the sidewalls. A bottom plate. 

and at least one fan formed on at least one of the side walls. 

22. 

22. The liquid crystal display of claim 21, wherein the through hole is formed through 

the bottom plate. and the fan is formed on a first sidewall of the sidewalls outwardly 

inclined with respect to the bottom plate. 

23. 

23. The liquid crystal display of claim 22, wherein the fan is formed on each of the side 

walls, and each of the side walls is inclined outward with respect to the bottom plate. 

24. 
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21. The liquid crystal display of claim 20, wherein the light generating unit is a surface 

light source device including a light emitting diode light source. 

2 r:: .::). 

The liquid crystal display device according to clairn 20, further comprising: a first 

driving circuit part disposed on one of the bottom plate and the sidewalls for driving tbe 

light generating part; and a second driving circuit part disposed on one of the bottom 

plate and the sidewaUs And a second driving circuit unit arranged on the second 

substrate. 

26. 

26. The apparatus of claim 25, wherein the first driving circuit portion is disposed on a 

bottom plate of the storage container, and the second driving circuit portion is disposed 

on a first sidewall of the sidewalls that is inclined outward with respect to the bottom 

plate . 

27. 

A backlight unit including a light generating unit for generating light, and a storage 

container for storing the light generating unit and including an intake unit for sucking 

outside air and an exhaust unit for releasing internal air; And a liquid crystal display 

panel for displaying an image using light ernitted from the light generating unit. 

28. 

28. The apparatus of claim 27, wherein the containment vessel includes a bottom plate 

and a plurality of sidewalls, wherein the exhaust section includes at least one through -

hole formed through at least one of the bottom plate and the sidewalls, A bottorn plate, 

and at least one fan formed on at least one of the side wails. 
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Hgto lio%k-!§-~J ~l.c-& toi'-7T [L-{'v '7T{-2--';.--f'v {L:5-'2- tolL-& to(09Z).P--& -A--~1 [L-f'v 'H<?to lloR> w~vfFt. l-v[lo(OOT)l~-t~ 

Po--&11 [L-tY •~ ·-p~[:o,k[o kHgt<, lloiV~ (UOp;:>dAUO;) dd.1J)-)§-lb R,{'L lo[t.:-& 2~ -;;-[")".{ii: 1'zlt-t ~{n [lolto [Y[7 if'[.<;>.~ 

·-1:i Bi'? 1i'-t J.co-l-2- to llo g ~ to lt.:-& ~ R> -w ~v-TTL k llo coon l~i~ Ft--& lit lt.:-f'v -b: t'Z r · K 

l=ii'tiR 2Q~¾clv lo~[")".{ii: fo-\} to [1-& -kro to-'2-t)". fft ¾i0et to [1-& -kfrt to-'2-E '{2tn llolo '-b.Bfo% J.co-l-2-% ~ ~(212) 
-&¾-B: l.civ -tLlL-& to-'2-k ¾-lt.:-l~ -bf'llL-& to-'2-K toco92)P:-& -kfrt l.civ t3.k2-kro tocoos);,.;% 3lotiITTt lLiV 'kti 
In "b.1~10-Ft [o~fo to(09ZJ➔k-& -kfti. IL1v 'p'ii:5¾1°µ_ 2-/a'to to(0001)Mit ::::;i[ot2'@ [L1v [L'.[L-& to-'2-K IL1v "b.1-1¾1°µ_ 

2-kt<s lo(009)M% =ci lo{2ctIT< lt.:1v tYH!?lo llo ~(BZZ2)li1 lo⇒i't B?v~ llo(OZZ)!B? 1 [l,-'. [L'.-f'y ~lL-& B-e..1v {L:5-'2- [L 
iV '-b-Th-7iV {L:5-'2- tol.c-& :7;.{s-)§-[l,; llo(092){2:-& -kth lLiV toloh (OOZ)[L% fi⇒ lLiV fft (OOT)ln~ F&--&lit lLiY Hgto 

lio0 lLiY '-bw[vfFt_ lo0 l-ol5%-r1::- [o(Oll)-fklL lo[fil-o :::io'lo-b-&-TTL lLiV to(OOL)[\fK Fb-f1o"fct lLiV '11{.<;>.:;!:'[? ~s :5 

·ti.lo:511~ %ft- [/-[-'E.fnw %fz-ti,: -r'zB'-t toh-B- ::::;i[ot2c~11. to1 :5 .:a-s 3 

·-1:i w t1t R IIL{-2- ltviY ro{-2-:;!:'% 5 lit 3 ~ f)".-b: -tz ~' tot'~* 3 l o{2 [fl [L-('?, ~ f,:: ~ 'IcL W.~iY '{-2- I 0 

·-1:ir;s ⇒ ~~['2'. 20 
R-t0et [9":°t ~t'Z E-¼ -b:(011)-[i\;:{y{i't lLiV to(001)lH~ Fbfu:11 [LiV ;cosz·ovz·osz·ozz)~/B~ v[l,'. l'Lfh 1[l,'. lLiV '\err% 

·t-1 cl 3t ⇒ ls l~H11. llo-tv (OSZ'OVZ:'OSZ) 
g In~ v lfY l" th z lfY l qv ~ cvzz>-k 2 ~ -&l:- z lfY l Liv 'bcf.i ~-lo lo · -b c6 ⇒ ~%h llo If-'.! :::::. -l-2--&l:- 5 ~ ltE lYR f)". ft9 

tol\f°i~lY1ffdto lit~ ~lto '%-==?l:f?vl:- tol\fi~ ~f,:: 2::::;i-[n ~-& -& ~cuu1)r:,.-g- ::::;i[ot'.tlfl ~-In lloltolvFl if 'Ki:5l~~R. [lo 
iY (OZZ)IA~ 1lf:i [L-tY :';(tZZ)_jt=,2@: %--,L Z[tk'. lt.:K ·-t:1{0 ⇒ ~-t.¼.n t:J. ~('!72Zh,.-2@: %--,L Z[llc -;;-cozz;)[P~ 1[[,,: lL-tY 

69'\79100-900Z:-01 t.<;>.;; ~Lft 

SEC et al. v. MRI 
SEC Exhibit 1022.4172 

IPR2023-00221



-t1-1R "'i -8cJ 10-2006-0016469 

J-J71 tl}"t:,,rJ_-(310),':'. 31A}Zj-~ .l§ :,,rJ_-9j ~J-J~ ~JI, ~11 --f-'o- s]s..'f-(314) :}! ~"T'-91 '8:*-t'-(312) ~ ~ _¥_"®-~r:J-. J-J7l ~11 
7'-% ~ s..-¥-(314) ~ J-J7l tl} "q-W(310) J-Joll BB 51]-'9 ::il, J-J7l ~ %-'tl. ~511(100) ~ 7'-%~r:} J-J7l ~%i'-(312) ~ ,/1- J-J7l ~l 
1 7'-% ~ s..-¥,(314)7} llB5\] B -¥-~ g All.'il ~ -¥-~"11 ~ A.:j-'9 j]_, J-J7l tl}i=:j-:s,r!-(310) g ~%t-}o:j ~Ad Br:}. J-J7l ~%i'-(312) 
~ % %t-}c:ij, i'-717} 0 1 %~ y 9) r:}. ~ 1u,1 ajl o11 ;,-i, ,,._J7l ~%i'-C312) ~ '2:- -211r- i'-717} t c;;i oil c ¾71-'f-9-l 71 'o g ~r+. 

J-J7] ~111-11;,_l ~14 ';~~(320,330,340,3S0)'2:- J-J7] u}19~(310)~ oll:7-l-'t-~~ly-E7 zj-zj- ~AJEl°l y\l i'-:zl ~ 1-11-'t- i'­
Zl-% ~,J,dtl-Lt. 

'cl-71;(1111-117-1 ;(114 ~~~rn20,::i::io,::i40,::isms'2:- z:i-z:i- 'cl-711:1J-e:t"tlrn1m~ 'ihl 6 1]7'1-¥- 6 11 BB511s:i2. 1:1}w31-e-H1. 'cl-71 tlJ-e:r 
~C310):i71- y~t-}7-l eJcr:}. 7'-~l~_c,__s:, ,,._J7l ~111-117;1 A1l4 -=i~ ;;;;:c320,330,340,350J'2:- ,,._J7l tl}i:t~C310Jo11 rJMA-1 .'i1 
~ _c,_s.. ~;,}~4. 0 1 '4-c 'i't'21, J-J;;l A1l 1 1-11 Al ,:111 ~1l-J ',;;: C320,330,310,350l ~ ~-¥- EEc ~-¥-'= "'J/1 t:l}"l-'&C310l:i!- T 
~w T ~Jr:}. ,,,_J7l ~111-117-1 ~14 ';1>;~c320.33o,34o,35oJ,':':- 5,}"1ls.. A-is.. 'i'J~"6"}<i! ]l~7,1Br:}. ,,,_J7l ~11 ';1>;c320J:il1 ,,,_J 
7] A1l3 ';~(340).f':- J,75'.. ~~Jt}:il, J-J7] A1l2 ~li)(330):i71- J-J7] A-114 ';~(350),"_ 7'75'.. ~~J~r:}. 

,,_J7] ~11 1-H 7.1 ~14 '; '"'l ~ (320,330,340,3S0)oll c 7 r?} ~y9-l '{1!(322a,332a,342a,352a) ~ 0 1 "''iH=l 'B rf. J-J7l '{11 

(322a,332a,342a,352a)~,2:- i'-7I~ 1d-7I 1-11-¥- i'-Z~oll;,1 -2-1-¥-s.. --R-'z;A]5']_l_;c_-'; '.'.j--'z;-'f-1"9. rrjcJ;,l ,,,_J7I 71.~-\cl ~3-ICl00) 
ol] ;,-j ~,,,_~ B 'i§_ ,2:- J-J7l 1-11-¥- i"Zl-oll ;,-j .'i]-¥- _i';'__ ~ 'i'tB r:} ~ ~ ;._l 61] ol] ;,-1, ,,._J-71 !{11_(322a,332a, 342a,352a) ',;;: ,2:- cH-¥- i'-7] ~ 
llJ½t-}c ~B;;l-¥-~ ;;]-'o-% ~4. 

'c]-71 Alll ';~(320),C,, ~12 7% ~s..-¥-(324);=:; C7 ±WY 4- 9lr:}. 'cl-71 Al]2 7% ~s..-'f-(324)~ 'c]-7] Al]l ~~(320) AJ­
"11 llBJ;l5'1J1, ~ /;'l_A]ajlo11 u:j-;" ~4°1E %'::;1(10Q)g % i'-i:f II}Es.. ~~ o<JJ;l~ TAcl..fL~::~. 611~ ~~ ~7<,flfAl7<JJ;l~ 
oJjAiJJ±.Allil~~ 7'-%t"}~ El]oll A}%~ T 91,+. 0 l9tc 'gi'-1, AJ-7] .A-112 7'-% ~ls..¥(324)c J-J7l ';l]l2 ll7.l -A1l4 ';~',;;: 
(330,340,350) 1d-61l llJ];~l ~ y _l_;c_ ~) 11. 

~!.B.-'-J7] Alll LH:7-l "114 ';ldj',;;:(320,330,340,350),':'. -'-J7] ~%'i"l AJ51l(l00)~ -'-J7] 1/}A:s&(110):i71-~3..~~ ~~ JJJ~ 
___(J___i;'__ "-(:l_~~ 4- 9Jr}. 

_i_;=_ 5g {f:lt"}~, J-J7l ~%-'tl. 7-J511(100)~ J-J7l 7'-% 71~(130) 0 17'--%5'1°7 S§_o] 7:Q,,,_~~Lt- J-J7l 'i!:l."11 ~"8"B J-J7l ~%-'tl. 
--'J.-x1(1Q0) ~ -'-J-71 y'-J %71(300) A} 0 121 -'-J-71 1H-'f- i'-W360)"11 -"'11-'Ff-t-}c i'-7121 -&-"=.7}-'-J~~r+. -'-J-71 -&-"=.7} -'-J~-8 
i"71 c ,,._J7l ~11 ~ 7-] ~14 ';~ ~ (320,330,340,350)"11 -~H:l-':B ~"T'-91 !{11_(322a,332a,342a,352a) ~ oll 91 "8"B;,1 ,,._J71 ~4 
6 1 E_ % ';;-! (2000)~ .<ij ly-_;;o__ cJJ½B q. --'-J7l jl ,"_ ~ i'-717} --'-J-7] ~ 4 6 l E_ % ';;-! (2000)~ .'i11i1-.£ clJ-½-'9 ~. --'-J-7] 1-11-'t- i"{l­
(360) ~ 'il-"1 °1 ':;!- 0 }~4. u:J-4;,l --'-J7l ~4°1~ %'::;1(2000)9-1 .'i]-'f-s..-'f-E7 -'-J-71 ~-¥- i'-:zl(360)~ 2-&~ i'-7]__1;l_q 51}7} 
¾ 7:7-&9l .g-7]7}--'-J7l '8:%.g-(312)';;;. ~ %t"}O:j %c;;J-':[!i::}. 0 1611 rr}tf, ::il-&911-11"f-.g-719-j tiJ½ :}/ ;;z-j-&91 .'il'i'- .g-7]9-l % 
~ :i7-}7cl~ 0 1 711:';<sj___(l___s'.. 1/}~.s:jJL, i ~:ilj- 'c]-71 ZP'J-'tl. 7-J.si1(100) 61]A7 ~A~~ ~--2:- 2,'71~ ~¾ 6 1] ~-e-}<ij l-~Z}Br:} . 

..g. ~AH1ollA1, --'-J-71 -\2l.-%i'-,':'. --'-J-71 li}"t-lfr-'-Joll q;jAj.S:]7.1'{}, --'-J-7] -\2l.-%i'---2:- -'-J7l -'1111B7.l .';1]14 ';~',;;:ol] 47}5'.. <@-"'j~ T 
91.."il, AJ-7] ~l 1 1-117-l "114 -=;- 1!j ~ 6111i'l- 1H=l ~ T ~ 91 i::}. -':;'' AJ-71 tr 3"-i't--2. B}l:q"-'/1- :}! AJ7l ~ll 1-117-l ~l 4 '; 1!j ~ 1J- 67 L. "6"} 
cf O l ,,._Jail 1@ --'-a~ 7"- ~ q . 

.'£~,~~Al611o1Pl,,._J7l 'ffi,<:_--'-J-71 ~ll 1-B7.l ~14 ~c!j~ J-Joll "''iH:Joil7.l'i'l-,,,._J-7l '{1!--2:,J-J7l ti}'4-3tl-oll 47}.:s=.. "'d,,,d~T 9) 

::il, '2)-7] !{11_--2:, ll}-i:]-3& ~ AJ-71 ~11 ~7,1 ~14 ';l:!q~ ¾ ~-¥-6111;'} tiJ's~ ~- 9111. -':;', '2)-7] 3{1l--2:- tl]i=:j-3,'l- ~ AJ-71 ~11 ~7,1 A]l 
4 ';c!l% ¾ °7--'==- t"}l-f 0 1--'-Joll tiJ),il~ 7"- 914. 

~13., ~ -('l_;.,l 6ll61l),1, -"'J71 ~% r:J- 0 1.2.. C ~ ±Wtlc -"J-71 ~ %4'! ~.-xl7} % ~A~ 'F-s'.. 0 1%5'17-l'il-, \llzJ- 0 1 .R.7'-5:1 C r:}--E­
%-'tl.¾ .¥.Wt"}~ 7-J51]_i_;=_ ~ ~"13.91 % ~A~-¥-5'.. 3j-§-~ T ~Lt-
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.g. {l_1-l 611011 n:J- 2 'i'i, ,,,J-71 1!lj 4° 1 ~ % ~ 91 ,,,J-71 "T'- \t %71011 31 ~ \ll 4 7] ~ g_ "T'- t,!J -8"}-c T,J,il Rs.~ 0 1 'lVil -'{fr::J-. '=i "t"1, 
J-J71 !{11_~ 0 1 J-J7] "T'-\-t%7]91 O:j;:c] ';1!)~011 ZiJJ.iJ.s=i0-] J-J7] 1.-]2}7]~ 0 1 c]~ 1),FJ~r::}. rrj-c:f-J..-1, J-J7] lJljq- 0 ].§.%\--!91 ~ 
JJJ1 :}J 1¥-7117} 7tJ-:±:B r::}. _sr:_ ~. ,,,J7l 7'-,J,il ..fl..:±:~ 91 ~% 011 n:J- ;=: ,,,J7l ;;z}'Z1 i::11 fl- ,~PJ-011 91 i-B, \ll 4 1f.:i!J-7} ~- 7}-'t! r::}. 0 1011 u:J-
4, ,,,J-7] l!lj 10} 0 1~ %~El -zlx :}J ~~i.'H6.~M]El -~1-8"}~ JcJJ.-,;\]~r+. 

~.3. 

s=. 7 ~ ~- ~'13 91 EE i::-j--:=_: {l J-.] "11011 nj--:=_: lJlj i'.} 0 1 E= % 1:R .2.l .g-<5H "-}1-l s=. 0 l .."il, s=. 8~ s=. 7 .2.l lJlj i'.} 0 1 E= % 1:R g_ "6"}¥-61]!,7 S'.J-.] 

TI :s:@zl_s=. 0 l 4. ~11::l 1l_1-] 611 °11 ~ 0 P..-1, ~111 1l. J..] 611 °11 J..-191 7Aa Rs.-"} %'ihl TI 1:1:. :}J 7] 'o- g_ .:Q.;= -7,J,a R:±: 0 11 -c]PtH J..1 .;= % 
~TI %s\l:l.~~ '1J7]8-}:,-r, 0 1;:011 i:11TI 7'-~l~';'J ~~~ l-.]"'fTI4. 

s=. 7 W s=. 8 g_ %x-8"}'i'!, *"T'-91 ~(222b) ~ ,':'.- "111 :; cJcj (220l ;..d-011 '~Fa 28 r:::}. ;..J7l ~(222b) ~ -E- -t'-71 ~ 2 P\3011"'1 L1P\3 
i'-Zl-_S>_s:. %%1-l1ls=.~ ;_<j-%~r::} u:J-4"'l 'i'i~-'tl ?J-.i1](100)61H ~;..]~ <ia,t'_ J-J7] -2-1¥-011"'1 %~~ AJ-71 7<]-2.-91 i'-71611 
9-1'5H \ll4B4. -Jil:. ,,,J1-l61l01lJ..1, J-J7l !{11_(222b)~ ,c,_ -2-1¥- i'-71 ~ !'Z.JB}c !71¥-9-1 7]'o g_ Tir::}. _sc_~, J-J7l !{11_(222b)~,c,_ 
~%1 _S'_S'.. J-J7] 'i'!-'il--'t! .c<JJ;l (100)~ \ll z}l--17'];: \ll z}7] .9.] 7] ~ g_ ~r}. 

s=. 9~ {fs.8}'i'i, J-J7] 'i'i%-'t! .c<JJ;](l00).91 7'-% 7]-'tl.-(130) 0 1 7'-%.s:1°7 ~ 0 1 ~;..]~4. /.J-7] ~011 91,,H /.J-7] 'i'i%-'tl .c<JJ;] 
(100) :}J "T'-\r %7](200) l.}o]S>1 /.J-7] l]l]f i'-<l-(260)011 .i]]fi-t}c i'-7]91 -&s=.7} /,J-~w T 911-+. O:j7]1-7, /.J-7] !{11_(222b) 
~ 0 1 A-1-&91 ;..J7] 1:tf op:c iJ ~(500)91 91¥- -t'-7] ~ .."il~Qs:. {l-7] LJ1¥- -t'-Zl-(260)..S>_s:. '7'°~TI11. '7'~28 ;..J7] 91¥- -t'-7] 
-c ~ 0 l ~/~ 8}-c 1sl}:A-'t!-(110) 611 ¾%-8-}0:j >j 7] 1sl}:A-'t!-(110) g_ '11 zj Al :tl 4 . .:z. %~. J-J7] !{11_(222b) ~ 011 9-1 '511 J-J7] -2-1 ¥­
i'-717} LJ1¥-s:. %'Z.ls:1E-s:., LJ1¥- 'i]-~ 0 1 ~-7}~4. n:J-4;,-1, ,,,J-7] LJ1¥- i'-Zl-(260)9-1 i'-71-c- 3cl-~i'-(212H~-g_ ~8'}0:J AJ-71 
lJlji'.} 0 1 C %1:R(500)-"'1 S>.P\l-5'.. 1lJ-½~_l1:j-_ 0 1011 Tij-i'.}, AJ-71 J:1-2.-91 S>.1¥- i'-719-1 *~ ~ J-J7l .."il-&.9.l 1.11¥- i'-71911lJ½ :ilHJ 
~ 0 I 711:; ?tj Qs:. 11~*ccl .."il, .:z. ~ :i1J- 'i:J-7I 'i9 .:i'J--'tl ?J-;;J (100) 011"'-1 7;!}/..~ ti 'i"l ~ i'-7]-"'1 ~ ;'; 01I 9-1-8"1-0:J ,~ 4-'f-14. 

"i"5l,-Jil:. {l_;.,1611011 u+c '-;llz]- :ill-73 2. 2r-s:. J-J/1 \llz.}/]9~ /]~g_ -8"}-c J-J/1 l/B(222b)~9~ 7J~1 r.]1.j"f-(forced convection) 

'~PJ-61] 913]lJ.7 °Pr-°7 ~ r:::}. ~, J-J7] !{11_ (222b) ~ 01] 9-1 <5]l %~ '9-c /.J-7] ::z1-&91 91 8
, ~7] -c ~ 0 1 ~-"~ "5"};: J-J7] 'i'i %-'tl ?)­

J;l(l 00) 01] jl~_S>_s:. ¾%8-}0:j J-J7] 'i'!YJ-'tl_ ?)-J;](l0Ol~ 1.-,1Jz]-1-]::u4. n:j-c:f-A7, /,J~~ ~11 -('l_J-]611011 u:J-c !{11_(222a)~~ LJ1 
¥- i'-<l-(260)9-1 .."il-&9-j i'-7] ~ 91 ¥-s:. tJJ½-8"}-c :±:~.?-j ';'__l 7] ~ g_ -8"}-c-c-1] B] -8"}0:j, -Jil:. {)_1-] oJl 01] u:]-:= J-J7] !{11_(222b) ~ ,t'_ .?-j 
~7'7'i'_l_ ,,_J-7] ~47].9] 7]~~ ~r+. 'ihl1ill:-J<7..S'_s.., ,-;z}'?'} i:Hfi- z!,,_J-61] 21~ ~~\'J_-1f.:i7-}_l;l_r+ /J.';\]] rHff- z!,,_J-011 21~ ~::;-i\'l_- R 
:i1}7} i::-1 =14_ n:J-ic:J-?..1 ~ {l.1-loJl01l 91~ \ll4~ _l;l_41f.:il}3i ~ "? 914. 

~ 1l_J.l611oi11--i, ,,,J-71 3cl-%i'-,t'_ tl}i:t-'t!- ,,,Jail 5,va.s=i 7 1~, AJ-71 ti.-%i'-~ ~11 L.l1 7 1 ~14 c;1lcj%ai1 4'-7}s:. 5,Va~ T ~.:il, ,,,J 
7] ~11 LJ1Al .::s1]4 ';~~oj]'s'} ZiJ,J,il~ "T'-S'. 9li::} . .c;, ,,_J-7] li%~~ ,,_J7] B}iq-:,,rl-1:}l ,,_J-7] ~11 LJ1Al ::sil4 ~clq~ % op- "5"}l-]-

01 'cl- 0 11 1~Fa~ 4- 9J4. 

_sc_~, .g. {)_;,.] oii◊iP·l /,J-71 3tR,t'_ AJ-7] -~11 ~clq /,J-611 <§.AaS:1A1 '<l-, AJ-7] -'tR~ r1}"']--'& :}/ AJ-7] -~12 1Hz1 .,,14 ';clq ~ % of'=­
i-}1...} °FJ-011 "f'7}s:. <@-"a~ "T'- 9Jc}. 

~l.B, ~ /,,;lJ-]ojl011Al, AJ-71 iQ-% 401_2..c_~ .¥.W-8}-c- AJ-7] 'i'i%-j',) 7.JJ;]7} % lQ-l-.]¥-s:. o]%s:1z]'s'l-, '-2JZ}o] il..7'-.s=ic 4c 
%-'t!% £W-i"};: .,_J,il]x -Jil:. ~~9.l % ~;..~¥-s.. 3i%~ "r 9Jr+. 

~ {l.1-l "11011 u:J- ;::' 'i'i, ,,,J-71 lj]j 4° 1 .§. % ~ 9-1 AJ-71 "T'- \l %71011 -31 ~ '-2l 4 7] ~ g_ "T'- t]-8"}-c -=r-.1.a ~-~- ~ 0 1 ZiJ .1.a 'El 4. n:J-4J.l 
J-J7] ~4°1~ %~ ~ -'f-JJJl ~ 1¥-7117} 7tJ-:±:B4. _sc_~, J-J7] 7'-,J,cl ..fl..:±:~~ ;_<j-%611 rrJ-c ,,,J7] 7J-"11 rHfi- z!,,,Jail ~ 3B, \ll4 
:s_:ilj-7} ~7}-'fJr::}. 0 1011 n:}4, .,_J7] lj}j:tf- 0 1~ %~9-1 ~15:. :}/ ~~i:116.~Bl ::Z7"6}~ 1lJz]~i::}. 

~.,J 1-) 6l) 4. 
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·ti %-t~ rt ~ (8t8).g-rt %-t:c ~ (9t8){½ lL'. t3. ~ t2 ~ '(H8) ?>- Ro '(Zt8){½ lL'. (ldl 'JO+S!SUBJ+ W]lJ Uilj+) t3. Y" l-,..:REi -(7' -\R 
--i5-(Ot8)PtltirlY1f?l"'.ITT> lqv ·ti%lY1f ~-tv?o l:o{s%lo ~-& :.-':[5-(y~ t3.--k2(OOI)ln~ R,-&~ ~(Ot8)Ptltir[Y1ffl"'.[\, lL-tV 

·t:1%cf2 Ry 
~ ~R" i't-W '2r:1{-e>-[t% lo.g,l,-:: ~ E-t:c -b:t4% 3lo{;i[Ft Blv:5 lio1 :5 --i5-(OOS)t4% 3lo{2[Ft [L'.-tY B%~~ liolHYE7 if 

"b-li-t~n {t(O98)[Y=J.y ~ (Ot8)Ptll:!I[y1ffz:ao '(OOS)h~ 3[0[2~ ~(OO8)ln~[y1ff'z:ao '1itl-e>-E% "c;-£1 ~ 

·ti[o:'i[Y{Y ~.g~ ~ft1{3-b ~ ln~lv1f?dto ~{Z ~ t4% 3 [o{;it[ft to1 :5 --a-s1 :5 

-g [to [y [9 

l~ -t'?: [v1f ?)"'. iii 
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· ti YS ⇒ B ?d,,. lio-t'v lo 
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klio_j1=t-!-2- ;'; t4% -:::i-lo-i:2ITT< loO1 :5 --a-11 :5 'rlo:5lY-!Y 8-e'-i:l- lot4% -:::i-lo-i:201t ;;-(n lk>lto lv"PY i'l'--(:1 3.:i lotb-TTL ~ --a-O1 :5 

69f7910O-9OQc.-O1 [o@;; ~Lft 

SEC et al. v. MRI 
SEC Exhibit 1022.4175 

IPR2023-00221



- 6 -
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. h% :=1 lo-bcttft -?,-{'? 20&;; ~ ~ ~{Y1'£ 20 ~ to kH'?l\:l lb-trrp{l1. lL-tV ~w ~ 1 lb': lL-tv 'k [-o [6 lbi°@ S1 lb' 

'9I -&-&&: 

·h% :=1lo-b=1ttrt ~{-,,. 
2-0&;; ~~~tsfY~ lbw-; 1[[,'. lL-1v~lirt lL-1v'-zi::-tsfY~ l:o{-2-:"..tk 5-lrrt:;{n lL-1v~-&:"..tk lL-1v'kl:or0 lbi°@v1 ll,'. 

"9I -&-&&: 

·h% ::ilo-b=1Rft -?,-{s 20&;; 5~ -?,-{s 
i'¼.rt ¾lirt lo-t's-lo ~.n BfY~ [l,;,fi_{.g. :'tk,['z'. ~ ~w~ lLi'?, fa litb{R lLi'?, :::.-k[L~ lL-t'?, '-zi::-{.g.{tn 52%tk lo-t's-l,;, ~,'. 
1 l1fYi lb{,{-,,.='11:ot,,:~ ~~~tll,'. lz:fl-i 1[[,-: lL-tvfn-E\:p{R lL-tv tolL%-!3i-⇒ lL-tv~-b-lL[R lL-tv'kl:ot0 lk>-1°@t.1 ll,-'. 
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.h% :=1 l"-J:;i ITT< ~-l-2- 20& ~ ;:; ~ =:-t-2--1-tn ;:; ~ ~ tlk =:-t-2-ct~ lb tii: IA~ Z lk 
lL-1v FJ-t:'i l~HFl 1:o1-2-r,,R> t kt~ slk fft 1 lk lL'.-19< fft , kt~ slk ~1-2-f_g_l\-1 t kt~ Tltz lL'.-19< p:1 t:'i l~HFl 1:o1-2-~R> t kt~ z lk 
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·n -&-&&: 
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'OI -&-&&: 
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Modular Distributed Components for LED Backlight 

Inventor: William Dunn 

Technical Field 

[0001] Exemplary embodiments generally relate to electrical systems for LCD 

backlights. 

Background of the Art 

[0002] Electronic displays are now being used indoors and outdoors for a variety of 

different purposes. Some of these displays have also grown substantially in size and 

are now found in sizes over 55 inches in diagonal. Specifically for liquid crystal displays 

(LCD), as the backlight increases in size there is also an increase in power that is 

required to drive the backlight. Also, as the backlight increases in size it generates 

more heat which, especially in an outdoor environment (sometimes with high ambient 

temperatures), can become a concern. 

[0003] FIGURE 1 illustrates one of the previous approaches for powering and 

controlling an LED backlight for a large LCD display. A typical LED backlight may be 

divided into several sections (panels) where each section (either a single panel or 

several panels) is powered by its own power circuit. A typical power circuit usually 

contains several electronic components, including a power module and inductors. 

Previously, it was thought that power modules and inductors should be grouped 

separately, with the resulting connections for the LEDs being routed around the edge 

(perimeter or periphery) of the backlight. Thus, as shown in Figure 1, several power 

modules 100 have electrical connections 110 running to a grouping of inductors 150. 

Electrical connections 160 then travel around the edge of the backlight and connect with 

each LED panel. 

[0004] It has been found that the previous method results in a large amount of 

electrical connectors (wiring) with a substantial amount of assembly time in order to 

route and connect all of the wiring. 
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Summary of the Exemplary Embodiments 

[0005] Exemplary embodiments group the power module and inductors for various 

sections of the backlight together, resulting in power assemblies. The power 

assemblies are placed in a relatively close spatial relationship with the sections of the 

backlight that these components actually correspond with. The electrical connections 

between the power assemblies and LEDs are preferably passed through a mounting 

panel and the backlight. 

[0006] In some embodiments there may be a flow of cooling air which passes 

immediately behind the backlight. This cooling air may be drawn from the surrounding 

ambient environment and may contain various contaminates, including dust, pollen, dirt, 

water vapor, smoke, etc. In these embodiments, the electrical connections may also 

pass through a sealed channel (or sub-channel) within the path of the cooling air so that 

there will be little or no contamination of the backlight or rear housing. In other words, 

the cooling air would preferably not be permitted to enter the cavities which contain the 

backlight or the power modules, video cards, hard drives, etc. 

[0007] The foregoing and other features and advantages will be apparent from the 

following more detailed description of the particular embodiments of the invention, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0008] 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: 

[0009] FIGURE 1 is a rear view of one of the previous approaches for powering and 

controlling an LED backlight for a large LCD display; 

[0010] FIGURE 2 is a section view of a first embodiment; 

[0011] FIGURE 3 is a section view of a second embodiment; 

[0012] FIGURE 4 is a rear perspective section view of an embodiment using a 

plurality of ribs between the backlight and the panel for mounting the power modules; 

[0013] FIGURE 5 is a front perspective section view of an embodiment using a 

plurality of ribs between the backlight and the panel for mounting the power modules; 
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[0014] FIGURE 6 is a rear perspective section view showing electrical connectors 

passing through a sub-channel; and 

[0015] FIGURE 7 is a rear view of an exemplary embodiment for powering and 

controlling an LED backlight. 

Detailed Description 

[0016] FIGURE 2 provides a sectional view of an exemplary embodiment. Several 

power assemblies 200 (preferably power modules with the associated inductors) have 

their electrical connections 225 (ex. conduction lines) passing through a mounting panel 

210 and connected to the backlight 250. The backlight 250 in this embodiment includes 

a plurality of illumination devices 32 which are mounted on a plurality of panels 30 and 

31. In an exemplary embodiment, the illumination devices 32 would be LEDs and the 

panels 30 and 31 would be a PCB and more preferably a metal core PCB. The 

connection with the backlight 250 may be on the front or rear of the backlight 250. 

[0017] FIGURE 3 provides a sectional view of another embodiment. Again, Several 

power assemblies 200 (preferably power modules with the associated inductors) have 

their electrical connections 225 passing through a mounting panel 210 and connected to 

the backlight 250. In this embodiment, a cooling channel 270 is placed immediately 

behind the backlight 250. An optional thermally conductive plate 280 may be in thermal 

communication with the backlight 250 so that heat from the backlight 250 may be 

transferred to the thermal plate 280. Alternative embodiments may simply allow the 

cooling air 20 to contact the rear surface of the backlight 250 (without using an 

additional thermal plate 280). A path of cooling air 20 may be directed along the cooling 

channel 270 so that heat from the thermal plate 280 (or backlight 250 if thermal plate 

280 is not used) may be transferred to the cooling air 20 and removed from the display. 

[0018] When using the cooling channel 270, the pass through apertures 290 

(locations where the electrical connections 225 pass through the mounting panel 210, 

thermal plate 280, and/or backlight 250) may provide an opportunity for contaminates 

which are present within the cooling air 20 to enter the display housing or the backlight. 

This may be undesirable, as it may cause damage to the display components or affect 
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the image quality of the display. Thus, it may be desirable to seal the pass through 

apertures 290 to ensure that contaminates do not enter the display housing or backlight 

areas of the display. This may be accomplished by using grommets, which are typically 

comprised of a soft plastic where they are designed to fit tightly around the electrical 

connections. Alternatively, or in addition to the grommets, the pass-through points 290 

may be sealed with a sealant, for example silicon, glues, or caulk-type material. Still 

alternatively, a sealed sub-channel can be provided within the main cooling channel 270 

which would allow the electrical connections to pass through without the fear of 

contamination from the cooling air 20. The sealed sub-channel may reduce the 

assembly time for the display as grommets would not have to be inserted nor would 

each pass-through point require sealant (although it could be used if desired). 

[0019] FIGURE 4 is a rear perspective section view of an embodiment using a 

plurality of ribs 15 between the backlight 250 and the mounting panel 210. The plurality 

of ribs 15 may define a number of sub-channels within the main cooling channel 270 

defined between the backlight 250 and the mounting panel 210. A power assembly 200 

is shown attached to the mounting panel 210. In an exemplary embodiment, the 

mounting panel 210 would provide a gaseous and contaminate barrier between the side 

containing the ribs 15 and the side containing the power assembly 200 and any other 

relatively sensitive electronic components. If the plate 210 provides an adequate 

barrier, ambient air may be ingested as cooling air 20 and the risk of contaminates 

entering the side of the plate 21 O containing the sensitive electronic components may 

be reduced or eliminated. 

[0020) Figure 4 also provides one example of an inlet aperture 25 which accepts the 

cooling air 20 and directs it along the ribs 15. One or more fans 26 may be used to 

draw the air 20 into the inlet aperture 25 and through the ribs 15. In some 

embodiments, the air 20 may be air conditioned before it is directed along the ribs 15. 

In some embodiments, the inlet aperture 25 may contain a filter in order to remove any 

particulate from the air 20. Although shown adjacent to the inlet aperture 25, the fans 

26 could alternatively be placed adjacent to an outlet aperture, or adjacent to both the 

inlet and outlet apertures. 
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[0021] One or more of the sub-channels created by the ribs 15 may be sealed to allow 

the electrical connections for the power modules to pass through, without risking 

contamination from the cooling air 20. The ribs 15 shown in this embodiment contain a 

hollow rectangular cross-section, but this is not required. Other embodiments may 

contain ribs with I-beam cross-sections, hollow square cross-sections, solid rectangular 

or solid square cross-sections, T' cross-sections, 'Z' cross-sections, a honeycomb 

cross-section, or any combination or mixture of these. The ribs 15 are preferably 

thermally conductive and in thermal communication with the backlight 25, but this is not 

required. In an exemplary embodiment, the ribs 15 would be metallic. 

[0022] FIGURE 5 is a front perspective section view of an embodiment using a 

plurality of ribs 15 within the channel defined between the backlight 250 and the 

mounting panel 210. The backlight 250 in this embodiment includes a plurality of 

illumination devices 32 which are mounted on a plurality of panels 30 and 31. In an 

exemplary embodiment, the illumination devices 32 would be LEDs and the panels 30 

and 31 would be a PCB and more preferably a metal core PCB. On the surface of the 

panels 30 and 31 which faces the ribs 15 there may be a thermal plate 280. In an 

exemplary embodiment, the thermal plate 280 would be metallic and more preferably 

aluminum. It is preferred that the ribs 15 are in thermal communication with the thermal 

plate 280. Cooling air 20 may again be forced along the ribs 15 in order to remove heat 

from the backlight assembly 250. Of course, this could also occur through natural 

convection. 

[0023] FIGURE 6 is a section view showing electrical connections 225 passing 

through a sub-channel 18 which is defined by the space enclosed by the ribs 16 and 17, 

thermal plate 280, and mounting panel 210. The electrical connections 225 may enter 

the sub-channel 18 though pass-through apertures 290. The electrical connections 225 

may establish electrical communication between the backlight 250 and the power 

assembly 200. The electrical connections 225 connect with the backlight 250 at 

connection point 300 while connecting with the power assembly 200 at connection point 

310. In this embodiment, the portion of the inlet aperture which is adjacent to sub­

channel 18 may be blocked so that cooling air cannot enter the sub-channel 18. This 

prevents any contaminates which may be present within the cooling air from entering 
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either of the pass-through apertures 290. Thus, as long as the sub-channel 18 is 

properly sealed from the adjacent sub-channels, blocking the inlet of the channel 18 

may reduce the risk of contaminates from the cooling air entering the pass-through 

points 290 and sensitive portions of the display. The sub-channel 18 may be blocking 

by using any type of blocking device/method including but not limited to: placing a plug 

(plastic, rubber, fabric, or any combination) at the entrance of the sub-channel, blocking 

the entrance with adhesive, blocking the entrance with double-sided tape or adhesive­

backed substrate, welding a cover plate to cover the entrance, and attaching a cover 

plate with mechanical fasteners or adhesives. 

[0024) FIGURE 7 is a rear view of an exemplary embodiment for powering and 

controlling an LED backlight for a large LCD. A plurality of power supplies 400 with the 

associated inductors 41 0 (i.e. power assemblies) have electrical connections 450 (ex. 

conduction lines) passing through a mounting panel 210 and connected to the backlight. 

The exemplary designs herein allow for a backlight to be connected with power 

assemblies using only a minimal amount of wiring as well as a minimal amount of 

assembly time. Furthermore, the exemplary embodiments ensure that a clean, 

contaminate free environment is maintained between the LED controlling electronics 

and the LED backlight. 

[0025) It should be noted that although 4 power assemblies are shown, embodiments 

may use more or less than 4 power assemblies with any particular arrangement. The 

size and type of display/backlight may control the actual number of power assemblies 

used. 

[0026) Further, it should be noted that the drawings herein are not necessarily drawn 

to scale. For the sake of simplicity and clarity, some components may be shown 

enlarged or simplified for explanatory purposes. 

[0027) Having shown and described preferred embodiments, those skilled in the art 

will realize that many variations and modifications may be made to affect the described 

embodiments 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 

1 . A system for powering a LED backlight comprised of several backlight panels, the 

system comprising: 

a mounting panel placed adjacent to the LED backlight; 

a power module in electrical communication with at least one backlight panel and 

attached to the mounting panel; 

further power modules in electrical communication with the remaining backlight 

panels and attached to the mounting panel; and 

wherein the electrical communication is provided by conduction lines which pass 

through both the mounting panel and the LED backlight. 

2. The LED backlight powering system of claim 1 further comprising: 

a thermally conductive plate attached to the LED backlight; and 

a fan positioned to draw cooling air across the thermally conductive plate. 

3. The LED backlight powering system of claim 1 further comprising: 

a cooling channel defined by the space between the LED backlight and the 

mounting plate; and 

a fan positioned to force cooling air through the cooling channel. 

4. The LED backlight powering system of claim 3 further comprising: 
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a sub-channel within the cooling channel and containing the conduction lines. 

5. The LED backlight powering system of claim 4 further comprising: 

a blocking device placed within the sub-channel to block cooling air from passing 

through the sub-channel. 

6. A LED backlight system comprising: 

a printed circuit board (PCB) having a front and rear side; 

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

a mounting plate adjacent to the rear side of the PCB; 

an electrical power assembly mounted to the mounting plate; 

a first pass through aperture located on the PCB; 

a second pass through aperture located on the mounting plate; and 

electrical connections between the power assembly and LEDs which pass 

through the first and second pass through apertures. 

7. The LED backlight system of claim 6 further comprising: 

a thermally conductive plate attached to the rear side of the PCB; and 

a fan positioned to force cooling air over the thermally conductive plate. 
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8. The LED backlight system of claim 6 further comprising: 

a cooling channel defined by the space between the rear side of the PCB and the 

mounting plate; and 

a fan positioned to draw cooling air through the cooling channel. 

9. The LED backlight system of claim 8 further comprising: 

a sub-channel within the cooling channel and containing the first and second 

pass through holes and electrical connections. 

10. The LED backlight system of claim 9 wherein: 

the sub-channel is defined by the rear side of the PCB, mounting plate, and a 

pair of ribs which connect between the rear side of the PCB and mounting 

plate. 

11. The LED backlight system of claim 9 further comprising: 

a blocking device placed within the sub-channel to block cooling air from passing 

through the sub-channel. 

12. The LED backlight system of claim 10 wherein: 

the pair of ribs are thermally conductive and in thermal communication with the 

rear side of the PCB. 

9 

SEC et al. v. MRI 
SEC Exhibit 1022.4201 

IPR2023-00221



WO 2011/072217 PCT /US2010/059878 

13. A LED backlight system comprising: 

a plurality of LEDs mounted on a substrate having a front and rear side; 

a mounting plate spaced apart from the rear side of the substrate and 

substantially parallel to the substrate; 

a plurality of ribs interposed between the mounting plate and rear side of the 

substrate and in thermal communication with the substrate; 

a fan positioned to draw cooling air between the plate and substrate and along 

the ribs; 

an electrical power assembly mounted to the mounting plate; 

a first pass through aperture located on the substrate; 

a second pass through aperture located on the mounting plate; and 

electrical connections between the power assembly and LEDs which pass 

through the first and second pass through apertures. 

14. The LED backlight system of claim 13 wherein: 

the substrate is a metal core printed circuit board. 

15. The LED backlight system of claim 13 wherein: 

the ribs are metallic. 

16. The LED backlight system of claim 13 further comprising: 

one rib which contains a hollow cross-section that is aligned with the first and 

second pass through apertures so that the electrical connections may 

pass through the hollow cross-section of the rib. 

17. The LED backlight system of claim 13 wherein: 
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the first and second apertures are located between a pair of ribs. 

18. The LED backlight system of claim 17 further comprising: 

a blocking device placed between the pair of ribs which contain the first and 

second apertures to prevent cooling air from passing through. 
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Apparatus and Method for Reducing the Thermal 

Inertia of an Electronic Display 

Inventors: John Schuch and Rick De Laet 

Technical Field 

[0001] Exemplary embodiments generally relate to systems and methods for 

anticipating a temperature rise in an electronic display and reducing the thermal inertia 

of the display. 

Background of the Art 

[0002] Improvements to electronic displays now allow them to be used in outdoor 

environments for informational, advertising, or entertainment purposes. While displays 

of the past were primarily designed for operation near room temperature, it is now 

desirable to have displays which are capable of withstanding large surrounding 

environmental temperature variations. For example, some displays are capable of 

operating at temperatures as low as -22F and as high as 113 F or higher. When 

surrounding temperatures rise, the cooling of the internal display components can 

become even more difficult. 

[0003] Additionally, modern displays have become extremely bright, with some 

backlights producing 1,000-2,000 nits or more. Sometimes, these illumination levels 

are necessary because the display is being used outdoors, or in other relatively bright 

areas where the display illumination must compete with other ambient light. In order to 

produce this level of brightness, illumination devices and electronic displays may 

produce a relatively large amount of heat. 
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[0004] Still further, in some situations radiative heat transfer from the sun through a 

front display surface can also become a source of heat. In some locations 800-1400 

Watts/m2 or more through such a front display surface is common. Furthermore, the 

market is demanding larger screen sizes for displays. With increased electronic display 

screen size and corresponding front display surfaces, more heat will be generated and 

more heat will be transmitted into the displays. 

[0005] Exemplary modern displays have found some effective means for cooling the 

electronic displays which may be used in high ambient temperatures and/or in direct 

sunlight. Some modern displays may move some type of cooling gas with a fan 

assembly, either circulating within the display (closed loop) or passing through the 

display (ingested/exhausted or open loop). Typical designs would measure the 

temperature within the display and engage the cooling fans once the temperatures 

within the display reach a predetermined threshold. However, it has been found that 

electronic displays typically have a large amount of thermal inertia and large amounts of 

power are required to reverse the increase in temperature and cool the display. In 

other words, it is much harder and requires much more energy to cool the display once 

the temperature within the display has actually risen. Energy consumption has become 

a major concern with large electronic displays and it is desirable to limit and/or reduce 

their overall energy consumption as much as possible without effecting its performance. 

[0006] Thus, it is now desirable to predict when and to what extent the display will rise 

in temperature, and preemptively engage the cooling fans so that the cooling gas can 

begin flowing and mitigate any potential rise in temperature. 
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Summary of the Exemplary Embodiments 

[0007] Thus, it has been discovered that the exposure of the front display surface 

and/or housing to sunlight is a typical cause of many internal temperature rises within 

the display. This discovery has led to a potential relationship between a measurement 

of the amount of ambient light and a potential temperature rise within the display. The 

exemplary embodiments herein use the data from an ambient light sensor in order to 

apply a correction factor to the actual temperature data and/or the fan speeds in order 

to anticipate a rise in temperature and reduce its impact on the display. 

[0008] The temperature sensors may be placed in one or more places within the 

display. Typically, the temperature sensors are placed in close proximity to one or 

more components that are known to increase in heat during operation (especially in 

high ambient temperatures and/or direct sunlight). In some embodiments, the 

temperature sensors are placed within or near the image assembly, on or in close 

proximity to one or more power modules, and/or near the backlight (if using a display 

type that requires a backlight, ex. liquid crystal displays). The fans are typically oriented 

so that they can force or draw cooling gas over these components (as well as others). 

The fans, temperature sensors, and ambient light sensor may be in electrical 

communication with a microprocessor (or other appropriate electronic control) so that a 

correction factor can be applied to the data from the temperature sensors so that the 

system 'thinks' it has already increased in temperature. Alternatively, the 

microprocessor could simply direct the fans to increase in speed depending on the data 

from the ambient light sensor. 
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[0009] The foregoing and other features and advantages will be apparent from the 

following more detailed description of the particular embodiments of the invention, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0010] 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: 

[0011] FIGURE 1A shows an electrical block diagram for an exemplary display which 

contains a basic embodiment of the cooling system. 

[0012] FIGURE 1 B shows an electrical block diagram for an exemplary display which 

contains an embodiment of the cooling system for cooling a LCD. 

[0013] FIGURE 2 shows a pair of example graphical relationships between the 

ambient light sensor data and the temperature correction factor. 

[0014] FIGURE 3 shows a pair of example graphical relationships between the 

corrected temperature sensor data and the fan speed. 

[0015] FIGURE 4 shows a flow chart for the logic in operating an exemplary system or 

the steps in practicing an exemplary method. 

[0016] FIGURE 5 shows a pair of example graphical relationships between the 

representative temperature sensor data and the fan speed. 

[0017] FIGURE 6 shows a pair of example graphical relationships between the 

ambient light sensor data and a fan speed correction factor. 
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[0018] FIGURE 7 shows a flow chart for the logic in operating another exemplary 

system or the steps in practicing another exemplary method. 

Detailed Description 

[0019] FIGURE 1A shows an electrical block diagram for an exemplary display 100 

which contains an embodiment of the cooling system. In this embodiment, an 

electronic image assembly 10 is placed behind a front display panel 12 (which may be 

used to protect the electronic image assembly 10 from damage). The electronic image 

assembly 10 shown here could be used with any type of electronic assembly for 

generating an image, including but not limited to: LCD, organic light-emitting diode 

(OLEO), plasma, light emitting polymer (LEP), LED, or electroluminescent display. 

[0020] An ambient light sensor 15 may be placed near the front portion of the display 

relatively close to the front display panel 12. The electronic image assembly 10 and the 

ambient light sensor 15 may be in electrical communication with a signal backplane 31. 

A display controller assembly 24 may be electrical communication with the signal 

backplane 31 and may contain several electronic components for controlling the various 

operations of the display. 

[0021] A power backplane 20 may be in electrical communication with the signal 

backplane 31. One or more power modules 22 may be in electrical communication with 

the power backplane 20. In some embodiments, the signal backplane and power 

backplane may be combined into a single backplane to provide various electrical 

connections and communication to portions of the display. In other embodiments, there 

may be more backplanes in addition to the signal and power backplanes shown in this 
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embodiment. In this embodiment, because there is electrical communication between 

the signal backplane 31 and the power backplane 20, components which are shown as 

being in electrical communication with either backplane could easily be shown or 

described as in electrical communication with the other backplane. The backplane 

designs which are shown are simply a suggestion and are not required. 

[0022] A fan assembly 40 may be placed in electrical communication with the power 

backplane 20. The fan assembly 40 may be positioned so that it can force cooling gas 

over one or more components that are known to increase in heat during operation 

( especially in high ambient temperatures and/or direct sunlight). A temperature sensor 

35 may be placed in electrical communication with the signal backplane 31 . The 

temperature sensor 35 may also be positioned so that it can measure the temperature 

of one or more components that are known to increase in heat during operation 

(especially in high ambient temperatures and/or direct sunlight). A power input 28 may 

be connected to the power backplane 20 in order to supply power to the display. 

[0023] The display controller assembly 24 may include several different components 

including, but not limited to a video receiving unit, decompressor, buffer, timing and 

control board, and display interface board (DIB). The display controller assembly 24 

may also include a microprocessor or CPU for performing the logic to operate the 

exemplary embodiments herein. Thus, the temperature sensor 35, fan assembly 40, 

and ambient light sensor 15 may be in electrical communication with a microprocessor 

or CPU (located within the display controller assembly 24). 
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[0024] A video input 25 accepts the video data from a video source and may connect 

to the signal backplane 31 or may connect directly to the display controller assembly 

24. 

[0025] FIGURE 1 B shows an electrical block diagram for an exemplary display 110 

which contains an embodiment of the cooling system for cooling a LCD. In this 

embodiment, a backlight 60 is placed behind a liquid crystal assembly 50. One or more 

temperature sensors 30 are placed on or near the backlight 60 and in electrical 

communication with the signal backplane 31. Further, one or more temperature 

sensors 36 are placed on or near the power modules 22. In this embodiment, a first fan 

assembly 42 is placed to force or draw cooling gas over the backlight 60. Also in this 

embodiment, a second fan assembly is placed to force or draw cooling gas over the 

power modules 22. Because the power modules 22 and the backlight 60 may increase 

in temperature as well as cool in different manners, it may be advantageous to use 

individual fan assemblies to cool each component, as shown here. 

[0026] FIGURE 2 shows a pair of example graphical relationships between the 

ambient light sensor data and the temperature correction factor. Thus, in one 

embodiment of the system and method, the ambient light sensor data is used to 

calculate a temperature correction factor, which can be used to modify the actual 

temperature sensor data. As shown in Figure 2, a linear relationship 200 may be used 

to calculate a temperature correction factor from a given value for the ambient light 

sensor data. For the linear relationship 200, the temperature correction factor 

increases linearly as the ambient light sensor data increases. Alternatively, a non-linear 

relationship 250 may be used to represent this data. The precise relationship may be 
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selected depending on the particular electronic display and its desired operating 

conditions. The precise relationship can be determined through experimentation or 

simply by selecting a min/max and using linear interpolation. In general, as the amount 

of ambient light increases it becomes more likely that the internal components of the 

display will also increase in temperature. Accordingly, as the amount of ambient light 

increases a larger temperature correction factor is applied to the temperature sensor. 

[0027] FIGURE 3 shows a pair of example graphical relationships between the 

corrected temperature sensor data and the fan speed. The term 'corrected 

temperature data' is used here to represent the values which result from applying the 

temperature correction factors to the actual temperature data (i.e. modifying the actual 

temperature data by the correction factor. This could be done by any mathematic 

operation. In a basic embodiment, the temperature correction factors may simply be 

added to the actual temperature data). The fan speed can be adjusted in a number of 

ways depending on the corrected temperature data. Here, a linear relationship 300 is 

shown where the fan speed increases linearly as the corrected temperature increases. 

Further, a non-linear relationship 350 can also be used to represent the desired fan 

speeds for each corrected temperature. In general, the fan speeds increase as the 

corrected temperature data increases. The precise relationship can be determined 

through experimentation and/or theory or simply by selecting a min/max and using 

linear interpolation. It should be noted that the values for the x and y axis on both 

Figure 2 and Figure 3 were simply selected as examples and should not be used to 

imply that the operating conditions would only occur within these values or that an 

exemplary system could only handle data values within this range. 
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[0028] FIGURE 4 shows a flow chart for the logic in operating an exemplary system or 

the steps in practicing an exemplary method. Initially, the data from the temperature 

sensor(s) and ambient light sensor is collected. As discussed in reference to Figures 

1 A-1 B above, there may be several temperature sensors located in several places 

throughout the display. When multiple temperature sensors are used, an average 

value may be calculated from the various sensors or a maximum value may be selected 

as the representative data for the system (herein 'representative temperature data'). 

Based on the data from the ambient light sensor, a temperature correction factor may 

be selected. The temperature correction factor may be selected by using one of the 

relationships shown and described in reference to Figure 2, or anything similar. Next, 

the selected temperature correction factor may be applied to the representative 

temperature measurement. In general, the temperature correction factor is added or 

multiplied to the representative temperature measurement in order to create the 

corrected temperature data. As shown in Figure 2, for some values of the ambient light 

sensor data, the temperature correction factor may be zero. Obviously, in this case 

there is no requirement that the temperature correction factor is applied to the 

representative temperature data since the correction factor is zero and this step may 

not be performed. 

[0029] Once a corrected temperature value has been calculated, the fan speed may 

be selected based on this corrected value. The fan speed may be selected based on 

one of the relationships discussed in reference to Figure 3 above. Thus, the 

temperature correction factor may cause the fan to run at a higher speed given the 

higher amount of ambient light that is contacting the display. The higher fan speeds 
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can be used to increase the cooling ability of the display prior to letting the heat from 

the ambient light transfer into the interior of the display. By preemptively engaging the 

fans at a higher speed, the temperature increase due to high ambient light levels can 

be slowed or eliminated in an efficient manner, reducing the power consumption of the 

display and the wear/tear on fans and other electronics. 

[0030] FIGURE 5 shows a pair of example graphical relationships between the 

representative temperature sensor data and the fan speed. Here, this graphical 

relationship is similar to that of Figure 3 with the notable exception that the fan speed is 

dependent upon the actual representative temperature data and not the corrected 

temperature data. Again, the fan speed can be adjusted in a number of ways 

depending on the representative data from the temperature sensor(s). Here, a linear 

relationship 500 may be used where the desired fan speed increases linearly as the 

temperature increases. Further, a non-linear relationship 550 can also be used to 

represent the desired fan speeds for each temperature measurement. In general, the 

desired fan speeds increase as the temperatures increase. The precise relationship 

can be determined through experimentation or simply by selecting a min/max and using 

linear interpolation. 

[0031] FIGURE 6 shows a pair of example graphical relationships between the 

ambient light sensor data and a fan speed correction factor. Thus, in this embodiment 

a fan speed correction factor is used instead of a temperature correction factor. The 

fan speed correction factor may simply be a percentage of the desired fan speed 

(determined above in reference to Figure 5). Thus, when the ambient light values are 

high, it may be desirable to increase the fan speed by 20%-30%. In one example, the 
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fan speed correction factor increases linearly 600 as the ambient light sensor data 

increases. In another example, the fan speed correction factor increases non-linearly 

650 as the ambient light sensor data increases. 

[0032] It should again be noted that the values for the x and y axis on both Figure 5 

and Figure 6 were simply selected as examples and should not be used to imply that 

the operating conditions would only occur within these values or that an exemplary 

system could only handle data values within this range. 

[0033] FIGURE 7 shows a flow chart for the logic in operating another exemplary 

system or the steps in practicing another exemplary method. Initially, the data from the 

temperature sensor(s) is collected. As discussed in reference to Figures 1 A-1 B and 4 

above, there may be several temperature sensors located in several places throughout 

the display. When multiple temperature sensors are used, an average value may be 

calculated from the various sensors or a maximum value may be selected as the 

representative data for the system (herein 'representative temperature data'). Based 

on the representative temperature data, a desired fan speed may be selected. The 

desired fan speed may be selected by using one of the relationships shown and 

described in reference to Figure 5. Next, the data from the ambient light sensor is 

gathered and used to determine a fan speed correction factor. The fan speed 

correction factor may be selected by using one of the relationships shown and 

described in reference to Figure 6. Finally, the fan speed correction factor may be 

applied to the desired fan speed to account for the high levels of ambient light (provided 

that the fan speed correction factor is greater than 0%). 
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[0034] As shown in Figure 1 B, there may be multiple fan assemblies placed 

throughout the display. In these embodiments, there may be a control system for each 

fan assembly or even each fan. Further, each control system may have independent 

parameters. Thus, in reference to Figure 1 B, the logic which controls fan assembly 42 

for cooling the backlight 60 may be different than the logic which controls fan assembly 

43 for cooling the power modules 22. 

[0035] Any number of gaseous matters may be used as the cooling gas described 

herein. The cooling gas may be circulating around the display, ingested into the display 

and exhausted, and/or circulated through the display. In some embodiments, the 

cooling gas may be ambient air which is ingested into the display. In some 

embodiments, the cooling gas may be ambient air which has been air conditioned prior 

to being ingested into the display. 

[0036] Having shown and described preferred embodiments, those skilled in the art 

will realize that many variations and modifications may be made to affect the described 

embodiments 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 

What is claimed is: 

1 . An apparatus for reducing the thermal inertia of a component within an electronic 

display where an ambient light sensor is used to measure ambient light contacting the 

display, a temperature sensor is used to measure the temperature of the component, 

and a fan is used to force cooling gas over the component, characterized by: 

a microprocessor in electrical communication with the ambient light sensor, fan, 

and temperature sensor and adapted to increase the speed of the fan 

when a substantial increase in ambient light levels is measured but prior 

to a substantial increase in temperature measurement. 

2. The apparatus of claim 1 wherein: 

the microprocessor applies a fan speed correction factor to the fan in response 

to ambient light measurements. 

3. The apparatus of claim 1 wherein: 

the microprocessor applies a temperature correction factor to the temperature 

sensor data in response to ambient light measurements. 

4. The apparatus of claim 1 wherein: 
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the component having a reduction in thermal inertia is a backlight. 

5. An electronic display assembly comprising: 

an electronic image assembly; 

a backplane in electrical communication with the electronic image assembly; 

an ambient light sensor producing a signal; 

a power module in electrical communication with the backplane; 

a fan placed to force cooling gas over the power module; 

a temperature sensor producing a signal and placed to measure the temperature 

of the power module; and 

a microprocessor which receives the ambient light sensor signal and 

temperature sensor signal and uses both signals to control the speed of 

the fan. 

6. The electronic display of claim 5 wherein: 

the electronic image assembly is a backlit liquid crystal display. 

7. The electronic display of claim 5 wherein: 
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the electronic image assembly is a OLEO display. 

8. The electronic display of claim 7 further comprising: 

a second fan placed to force cooling gas over the backlight. 

9. The electronic display of claim 8 further comprising: 

a second temperature sensor producing a signal and placed to measure the 

temperature of the backlight. 

10. The electronic display of claim 9 wherein: 

the microprocessor also receives the second temperature sensor signal and 

uses the ambient light sensor signal and second temperature sensor 

signal to control the speed of the second fan. 

11. The electronic display of any one of claims 5-10 wherein: 

the ambient light sensor is positioned to measure the ambient light contacting 

the electronic image assembly. 
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12. A method for reducing the thermal inertia of an electronic display, the method 

comprising the steps of: 

measuring the ambient light contacting the display; 

measuring a temperature within the display; 

selecting a temperature correction factor based on the ambient light 

measurement; 

applying the temperature correction factor to the temperature measurement to 

produce corrected temperature data; 

selecting a fan speed based on the corrected temperature data; and 

driving the cooling fan at the selected fan speed. 

13. The method of claim 12 wherein: 

the temperature measurement is performed near a power module which powers 

the electronic display. 

14. The method of claim 12 wherein: 

the temperature measurement is performed near a backlight component of the 

electronic display. 
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15. A method for reducing the thermal inertia of an electronic display, the method 

comprising the steps of: 

measuring a temperature within the display; 

selecting a desired fan speed based on the temperature measurement; 

measuring the ambient light contacting the display; 

selecting a fan speed correction factor based on the ambient light measurement; 

applying the fan speed correction factor to the desired fan speed to produce a 

corrected fan speed; and 

driving the cooling fan at the corrected fan speed. 

16. The method of claim 15 wherein: 

the temperature measurement is performed near a power module which powers 

the electronic display. 

17. The method of claim 15 wherein: 

the temperature measurement is performed near a backlight component of the 

electronic display. 
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Cross-Reference to Related Applications 

[0001] This application claims priority to U.S. Application No. 13/211,887 filed on 

August 17, 2011, herein incorporated by reference in its entirety. This application claims 

priority to U.S. Application No. 61 /375,470 filed on August 20, 2010, herein 

incorporated by reference in its entirety. This application is a continuation-in-part of 

U.S. Application No. 13/100,580 filed on May 4, 2011, herein incorporated by reference 

in its entirety. This application is also a continuation-in-part of U.S. Application No. 

13/100,556 filed on May 4, 2011, herein incorporated by reference in its entirety. This 

application is also a continuation-in-part of U.S. Application No. 12/905,704 filed on 

October 15, 2010, herein incorporated by reference in its entirety. 

Technical Field 

[0002] Exemplary embodiments generally relate to cooling systems and in particular 

to cooling systems for electronic displays. 

Background of the Art 

[0003] Improvements to electronic displays now allow them to be used in outdoor 

environments for informational, advertising, or entertainment purposes. While displays 

of the past were primarily designed for operation near room temperature, it is now 

desirable to have displays which are capable of withstanding large surrounding 

environmental temperature variations. For example, some displays are capable of 

operating at temperatures as low as -22F and as high as 113 F or higher. When 

surrounding temperatures rise, the cooling of the internal display components can 

become even more difficult. 

[0004] Additionally, modern displays have become extremely bright, with some 

backlights producing 1,000-2,000 nits or more. Sometimes, these illumination levels 

are necessary because the display is being used outdoors, or in other relatively bright 
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areas where the display illumination must compete with other ambient light. In order to 

produce this level of brightness, illumination devices and electronic displays may 

produce a relatively large amount of heat. 

[0005] Still further, in some situations radiative heat transfer from the sun through a 

front display surface can also become a source of heat. In some locations 800-1400 

Watts/m2 or more through such a front display surface is common. Furthermore, the 

market is demanding larger screen sizes for displays. With increased electronic display 

screen size and corresponding front display surfaces, more heat will be generated and 

more heat will be transmitted into the displays. 

[0006] Exemplary modern displays have found some effective means for cooling the 

displays including circulating a closed loop of gas around the display and drawing 

ambient gas through the display so that the closed loop of gas may be cooled (as well 

as portions of the electronic display). Various thermal communications have been 

discovered which can transfer heat away from the sensitive electronic components and 

out of the display. Heat exchangers were found to produce an excellent means for 

transferring heat between the closed loop of gas and the ambient gas. However, 

previous designs for moving the gas through the display have been found to generate 

an undesirable amount of noise emission from the display as well as thermal gradients 

where portions of the display were cooled but others remained warm. 

[0007] When using LCD displays, it was found that backlights were often a source of 

heat and it was desirable to move gas across the rear surface of the backlight in order 

to cool it. While desirable, it was thought that the front surface of the backlight could 

not be cooled for fear that the backlight cavity would become contaminated with dust, 

dirt, or other particulate. 

Summary of the Exemplary Embodiments 

[0008] Exemplary embodiments may use a combination of circulating gas and 

ambient gas in order to adequately cool an electronic display. Circulating gas may be 

used to remove heat from the front of the image assembly. Circulating gas may also be 

used to remove heat from internal electronic assemblies. When using a LCD as the 

electronic image assembly, circulating gas may also be used to remove heat from the 
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backlight cavity of the LCD. Because the gas is only circulating within the display, it can 

remain free of particulate and contaminates and will not harm the display. 

[0009] Ambient gas may be ingested into the display in order to cool the circulating 

gas. The ambient gas and the circulating gas may be drawn through a heat exchanger 

which will allow the heat to transfer from the circulating gas to the ambient gas, 

preferably without letting the ambient and circulating gases mix with one another. An 

exemplary embodiment would use a cross-flow heat exchanger. An additional flow of 

ambient gas can be drawn across the rear surface of the image assembly to remove 

heat from the rear portion of the image assembly. When using a LCD as the electronic 

image assembly, this additional flow of ambient gas can be used to remove heat from 

the rear portion of the backlight for the LCD. 

[0010] In order to reduce noise emissions, the fans which drive the ambient and/or 

circulating gas through the heat exchanger may be placed within the heat exchanger (or 

between two separate heat exchangers), which can then act as a muffler and reduce 

the noise emitted by the fans. Further, if using the additional ambient gas pathway 

behind the electronic image assembly, a manifold may be used to collect the ambient 

gas along an edge of the display and distribute this into a number of smaller flows. The 

fans for driving this additional ambient gas pathway can be placed within the manifold in 

order to reduce the noise emitted by the fans and provide an even distribution of 

ambient gas across the display. In an exemplary embodiment, a single fan assembly 

can be used to drive the ambient gas through both the heat exchanger(s) and behind 

the electronic image assembly. 

[0011] It has been found that ingesting ambient gas from the top or bottom edge of 

the display is preferable as these edges are not typically observable to the viewer. 

However, when ingesting ambient gas from the top or bottom of a portrait-oriented 

display, it has been found that as the cool ambient gas travels across the rear portion of 

the electronic image assembly and accepts heat it increases in temperature. Once the 

cooling air reaches the opposite edge (either top or bottom), it may have increased in 

temperature substantially and may no longer provide adequate cooling to the opposing 

portion of the display. Thus, the manifolds herein allow for cool ambient air to 
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adequately cool the entire electronic image assembly in an even manner and reduce 

any 'hot spots' within the electronic image assembly. 

[0012] The foregoing and other features and advantages will be apparent from the 

following more detailed description of the particular embodiments of the invention, as 

illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0013] 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: 

[0014] FIGURE 1A provides a front perspective view of an exemplary embodiment of 

the electronic display. 

[0015] FIGURE 1B provides a rear perspective view of an exemplary embodiment of 

the electronic display. 

[0016] FIGURE 2 provides a rear perspective view similar to that shown in Figure 1 B 

where the rear cover has been removed. 

[0017] FIGURE 3 provides a perspective sectional view along the A-A section line 

shown in Figure 1 B. 

[0018] FIGURE 4 provides a perspective sectional view along the B-B section line 

shown in Figure 1 B. 

[0019] FIGURE 5 provides a perspective sectional view of insert C shown in Figure 4. 

[0020] FIGURE 6 provides a perspective sectional view of one embodiment of the 

cross through plate. 

[0021] FIGURE 7 provides an exploded perspective view of one embodiment of the 

heat exchanger. 

[0022] FIGURE 8 provides a perspective sectional view of another embodiment which 

uses a flow of circulating gas through the backlight cavity of a liquid crystal display 

{LCD). 
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[0023] FIGURE 9 provides a perspective sectional view of an exemplary embodiment 

which uses a flow of circulating gas through the backlight cavity in addition to the flow of 

circulating gas between the LCD and front plate. 

[0024] FIGURE 10 provides a rear perspective view of an embodiment using a single 

fan assembly to control the flow of ambient gas, the embodiment shown with the rear 

cover removed. 

[0025] FIGURE 11A provides a perspective sectional view of the embodiment from 

Figure 1 0 based on section line 11 A-11 A shown in Figure 10. 

[0026] FIGURE 11 B provides a perspective sectional view of insert B from Figure 

11 A. 

Detailed Description 

[0027] 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. 

[0028] It will be understood that when an element or layer is referred to as being "on" 

another element or layer, the element or layer can be directly on another element or 

layer or intervening elements or layers. In contrast, when an element is referred to as 

being "directly on" another element or layer, there are no intervening elements or layers 

present. Like numbers refer to like elements throughout. As used herein, the term 

"and/or" includes any and all combinations of one or more of the associated listed 

items. 

[0029] It will be understood that, although the terms first, second, third, etc., may be 

used herein to describe various elements, components, regions, layers and/or sections, 

these elements, components, regions, layers and/or sections should not be limited by 

these terms. These terms are only used to distinguish one element, component, region, 

layer or section from another region, layer or section. Thus, a first element, component, 
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region, layer or section discussed below could be termed a second element, 

component, region, layer or section without departing from the teachings of the present 

invention. 

[0030] Spatially relative terms, such as "lower", "upper" and the like, may be used 

herein for ease of description to describe the relationship of one element or feature to 

another element(s) or feature(s) as illustrated in the figures. It will be understood that 

the spatially relative terms are intended to encompass different orientations of the 

device in use or operation, in addition to the orientation depicted in the figures. For 

example, if the device in the figures is turned over, elements described as "lower" 

relative to other elements or features would then be oriented "upper" relative the other 

elements or features. Thus, the exemplary term "lower" can encompass both an 

orientation of above and below. The device may be otherwise oriented (rotated 90 

degrees or at other orientations) and the spatially relative descriptors used herein 

interpreted accordingly. 

[0031] 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. 

[0032] Embodiments of the invention are described herein with reference to cross­

section illustrations that are schematic illustrations of idealized embodiments (and 

intermediate 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. 

[0033] For example, an implanted region illustrated as a rectangle will, typically, have 

rounded or curved features and/or a gradient of implant concentration at its edges 
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rather than a binary change from implanted to non-implanted region. Likewise, a buried 

region formed by implantation may result in some implantation in the region between 

the buried region and the surface through which the implantation takes place. Thus, the 

regions illustrated in the figures are schematic in nature and their shapes are not 

intended to illustrate the actual shape of a region of a device and are not intended to 

limit the scope of the invention. 

[0034] 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. 

[0035] FIGURE 1A provides a front perspective view of an exemplary embodiment of 

the electronic display 100. A transparent front plate 1 0 is placed on the front portion of 

the display to protect the internal components and allow the images produced by the 

display 100 to be seen. Some embodiments may use glass as the transparent front 

plate 10. Exemplary embodiments may use two pieces of glass laminated with index­

matching optical adhesive. Some front plates 10 may provide other utility such as anti­

reflection or polarizing functions. An inlet aperture 24 and exit aperture 25 may be 

provided in the housing so that the display 1 00 can accept ambient gas for cooling the 

display 100. 

[0036] FIGURE 1 B provides a rear perspective view of an exemplary embodiment 

of the electronic display 100. A rear cover 15 may be used to provide access to the 

internal components of the display 100. 

[0037] FIGURE 2 provides a rear perspective view similar to that shown in Figure 1 B 

where the rear cover 15 has been removed. Ambient gas 200 may be ingested into the 

display through the inlet aperture 24 and pass through a heat exchanger 45 and exit the 

display through the exit aperture 25. The ambient gas 200 may be drawn into the 

display and forced through the heat exchanger 45 using heat exchanger fan assembly 

46. An exemplary placement for the heat exchanger fan assembly 46 is discussed 
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further below, but in many embodiments the fan assembly 46 can be placed near the 

inlet aperture 24 and/or exit aperture 25 and may or may not be placed within the heat 

exchanger 45 (as shown in Figure 2). 

[0038] Optionally, ambient gas 210 may also be ingested into the display through inlet 

aperture 24. Ambient gas 210 may then be directed through a first manifold 30 which 

travels along the edge of the display. The first manifold 30 accepts the single larger 

inlet flow of ambient gas 210 and distributes it into a plurality of smaller flows across the 

display. A second manifold 35 may be placed along the opposite edge of the display as 

the first manifold 30. The second manifold 35 accepts the plurality of smaller flows and 

combines them into a single flow and exhausts it out of the exit aperture 25. In this 

embodiment, a manifold fan assembly 211 is used to draw the ambient gas 210 into the 

inlet aperture 24 and force the ambient gas 210 across the display. For this particular 

embodiment, the manifold fan assembly 211 is placed within the first manifold 30 and is 

used to draw the ambient gas 210 into the display as well as distribute the single flow 

into a plurality of smaller flows. This is not required however, as some embodiments 

may place the manifold fan assembly 211 in the second manifold 35, or within both the 

first and second manifolds 30 and 35. 

[0039] While both flows of ambient gas may be used in an exemplary embodiment, 

there is no requirement that they are both used. Some embodiments may use only 

ambient gas 200 or ambient gas 210. Also, if using both flows of ambient gas 200 and 

ambient gas 210 there is no requirement that they share the same inlet and exit 

apertures. Thus, there may be separate inlet and exit apertures for the two flows of 

ambient gas. 

[0040] FIGURE 3 provides a perspective sectional view along the A-A section line 

shown in Figure 1 B. Again, ambient gas 200 may be ingested into the display through 

the inlet aperture 24 and pass through a heat exchanger 45 and exit the display through 

the exit aperture 25. The ambient gas 200 may be drawn into the display and forced 

through the heat exchanger 45 using heat exchanger fan assembly 46. Obviously, the 

inlet aperture 24 may contain a filter or other coverings so that contaminates, insects, 

garbage, and/or water/fluids cannot easily be ingested into the display. However, an 

exemplary embodiment would not be damaged if the ambient gas 200 contained 
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contaminates as they would only pass through the heat exchanger 45 which may not be 

susceptible to damage from particulate or contaminates. Exit aperture 25 may also 

contain some type of covering to ensure that contaminates and/or insects could not 

enter the display. 

[0041] An electronic image assembly 50 may be placed behind the front plate 10. A 

plurality of channels 60 may be placed behind (preferably immediately behind) the 

electronic image assembly 50. Ambient gas 210 may be forced through the channels 

60 after travelling through the first manifold 30 (not shown here). The flow of ambient 

gas 210 immediately behind the electronic image assembly 50 may be used to remove 

any buildup of heat from the rear portion of the electronic image assembly 50. It may 

be preferable to have a thermally conductive surface on the rear portion of the 

electronic image assembly 50 so that heat can easily transfer to this plate and be 

removed by the ambient gas 210. 

[0042] The channels 60 can take on any number of forms. Although shown in this 

embodiment with a square cross-section this is not required. Other embodiments may 

contain channels 60 with I-beam cross-sections, hollow square cross-sections, hollow 

rectangular cross-section, solid rectangular or solid square cross-sections, T' cross­

sections, 'Z' cross-sections, a honeycomb cross-section, or any combination or mixture 

of these. The channels 60 are preferably thermally conductive and also preferably in 

thermal communication with the electronic image assembly 50. Thus, in a preferred 

embodiment, heat which accumulates on the rear portion of the electronic image 

assembly 50 may be transferred throughout the channels 60 and removed by ambient 

gas 210. 

[0043] FIGURE 4 provides a perspective sectional view along the B-B section line 

shown in Figure 1 B. In this view, the path of the circulating gas 250 can also be 

observed. The space between the front plate 10 and the electronic image assembly 50 

may define a front channel 251 , through which the circulating gas 250 may travel in 

order to remove any accumulation of heat on the front surface of the electronic image 

assembly 50. The circulating gas 250 is preferably then directed into the heat 

exchanger 45 where heat may be transferred from the circulating gas 250 to the 

ambient gas 200. Upon exiting the heat exchanger 45, the circulating gas 250 may be 
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re-directed into the front channel 251. The circulating gas 250 may also be directed 

over various electronic components 7 so that heat may be transferred from the 

electronic components 7 to the circulating gas 250. The electronic components 7 could 

be any one of the following but not limited to: power modules, heat sinks, capacitors, 

motors, microprocessors, hard drives, AC/DC converters, transformers, or printed circuit 

boards. 

[0044] Also shown in this sectional view is the path of the ambient gas 210 travelling 

down one of the channels 60 directly behind the electronic image assembly 50. In this 

embodiment, the ambient gas 210 is forced out of the first manifold 30, across the 

channels 60, and into the second manifold 35 by manifold fan assembly 211. As 

shown in this Figure, the paths of the ambient gas 210 and the circulating gas 250 will 

likely cross, but it is preferable to keep the two gases from mixing (as the ambient gas 

21 0 may contain particulate or contaminates while the circulating gas 250 can remain 

substantially free of particulate and contaminates). It may be preferable to keep the 

circulating gas 250 from having particulate or contaminates because it travels in front of 

the electronic image assembly 50. Thus, to keep the image quality from being 

impaired, it may be desirable to keep the circulating gas 250 clean and prevent it from 

mixing with the ambient gas 210. 

[0045] FIGURE 5 provides a perspective sectional view of insert C shown in Figure 4. 

As noted above, if practicing an embodiment which uses ambient gas 210 as well as 

the circulating gas 250, the pathways of the two gases may need to cross over one 

another and it may be desirable to prohibit them from mixing to prevent contamination 

of sensitive portions of the display. Here, cross through plate 500 allows the pathways 

of the two gases to cross over one another without letting them mix together. The cross 

through plate 500 in this embodiment contains a series of voids which pass through the 

plate. A first series of voids 550 passes through the cross through plate 500 and allows 

ambient gas 21 0 to travel from the first manifold 30 into the channels 60 which run 

behind the electronic image assembly 50. A second series of voids 525 pass through 

the cross through plate 500 in a direction substantially perpendicular to that of the first 

series of voids 550. The second series of voids 525 allows the circulating gas to exit 

the front channel 251, cross over the ambient gas 210, and continue towards the heat 
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exchanger 45. In this embodiment, a circulating gas fan assembly 255 is used to draw 

the circulating gas 250 through the front channel 251 and through the heat exchanger 

45. Much like the other fan assemblies shown and described here, the circulating gas 

fan assembly 255 could be placed anywhere within the display, including but not limited 

to the entrance/exit of the heat exchanger 45 or the entrance/exit of the front channel 

251. 

[0046] FIGURE 6 provides a perspective sectional view of one embodiment of the 

cross through plate 500. In this embodiment, the cross through plate 500 is comprised 

of a plurality of hollow blocks 503 sandwiched between a top plate 501 and bottom 

plate 502 with sections of the plates 501 and 502 removed to correspond with the 

hollow sections of the blocks 503. A portion of the top plate 501 has been removed to 

show the detail of the hollow blocks 503, first series of voids 550, and second series of 

voids 525. The cross through plate 500 could take on any number of forms and could 

be constructed in a number of ways. Some other embodiments may use a solid plate 

where the first and second series of voids 550 and 525 are cut out of the solid plate. 

Other embodiments could use two sets of hollow blocks where the hollow sections are 

perpendicular to each other and the blocks are fastened together. Still other 

embodiments could use a design similar to those that are taught below for the heat 

exchanger 45, for example any type of cross-flow heat exchanger design could be 

used. 

[0047] FIGURE 7 provides an exploded perspective view of one embodiment of the 

heat exchanger 45. In this view, the heat exchanger fan assembly 46 is shown 

removed from its mounted position within the heat exchanger 45. In this embodiment, 

the heat exchanger 45 is divided into two portions 47 and 48 where the fan assembly 

46 is placed between the two portions 47 and 48. While the fan assembly 46 can be 

placed anywhere so that it draws ambient gas 200 through the heat exchanger 45, it 

has been found that placing the fan assembly 46 between the two portions of the heat 

exchanger can provide a number of benefits. First, the volumetric flow rate of the 

ambient gas 200 through the heat exchanger is high, which results in better cooling 

capabilities for the heat exchanger 45. Second, the noise produced by the fan 

assembly 46 can be drastically reduced because the surrounding portions 47 and 48 of 
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the heat exchanger 45 essentially act as a muffler for the fan assembly 46. In this 

embodiment, portion 48 is thinner and longer than portion 47. This was done in order 

to free up more space within the housing so that additional electronic components could 

fit within the housing (adjacent to portion 48). This design may be preferable when it is 

desirable to create the largest possible heat exchanger 45 (for maximum cooling 

abilities). This is of course not required, and other embodiments may have portions 

which are of equal width and length. Also, although this embodiment uses the fan 

assembly 46 to drive the ambient gas 200, other embodiments could use a fan 

assembly placed within the heat exchanger to drive the circulating gas 250 instead and 

drive the ambient gas 200 with another fan assembly (possibly placed within the heat 

exchanger or located at the entrance/exit of the heat exchanger). 

[0048] The ambient gas 200 travels through a first pathway (or plurality of pathways) 

of the heat exchanger 45 while the circulating gas 250 travels through a second 

pathway (or plurality of pathways) of the heat exchanger 45. Although not required, it is 

preferable that the circulating gas 250 and ambient gas 200 do not mix. This may 

prevent any contaminates and/or particulate that is present within the ambient gas 200 

from harming the interior of the display. In a preferred embodiment, the heat exchanger 

45 would be a cross-flow heat exchanger. However, many types of heat exchangers 

are known and can be used with any of the embodiments herein. The heat exchanger 

45 may be a cross-flow, parallel flow, or counter-flow heat exchanger. In an exemplary 

embodiment, the heat exchanger 45 would be comprised of a plurality of stacked layers 

of thin plates. The plates may have a corrugated, honeycomb, or tubular design, where 

a plurality of channels/pathways/tubes travel down the plate length-wise. The plates 

may be stacked such that the directions of the pathways are alternated with each 

adjacent plate, so that each plate's pathways are substantially perpendicular to the 

pathways of the adjacent plates. Thus, ambient gas or circulating gas may enter an 

exemplary heat exchanger only through plates whose channels or pathways travel 

parallel to the path of the gas. Because the plates are alternated, the circulating gas 

and ambient gas may travel in plates which are adjacent to one another and heat may 

be transferred between the two gases without mixing the gases themselves (if the heat 

exchanger is adequately sealed, which is preferable but not required). In other words, 
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an exemplary heat exchanger would have at least a first gas pathway for ambient gas 

and at least a second gas pathway for circulating gas, where the two pathways are 

substantially perpendicular and adjacent to each other and do not allow the ambient 

gas and circulating gas to mix. 

[0049] In an alternative design for a heat exchanger, an open channel may be placed 

in between a pair of corrugated, honeycomb, or tubular plates. The open channel may 

travel in a direction which is perpendicular to the pathways of the adjacent plates. This 

open channel may be created by running two strips of material or tape (esp. very high 

bond (VHB) tape) between two opposite edges of the plates in a direction that is 

perpendicular to the direction of the pathways in the adjacent plates. Thus, gas 

entering the heat exchanger in a first direction may travel through the open channel 

(parallel to the strips or tape). Gas which is entering in a second direction (substantially 

perpendicular to the first direction) would travel through the pathways of the adjacent 

plates). 

[0050] Other types of cross-flow heat exchangers could include a plurality of tubes 

which contain the first gas and travel perpendicular to the path of the second gas. As 

the second gas flows over the tubes containing the first gas, heat is exchanged 

between the two gases. Obviously, there are many types of cross-flow heat 

exchangers and any type would work with the embodiments herein. 

[0051] An exemplary heat exchanger may have plates where the sidewalls have a 

relatively low thermal resistance so that heat can easily be exchanged between the two 

gases. A number of materials can be used to create the heat exchanger. Preferably, 

the material used should be corrosion resistant, rot resistant, light weight, and 

inexpensive. Metals are typically used for heat exchangers because of their high 

thermal conductivity and would work with these embodiments. However, it has been 

discovered that plastics and composites can also satisfy the thermal conditions for 

electronic displays. An exemplary embodiment would utilize polypropylene as the 

material for constructing the plates for the heat exchanger. It has been found that 

although polypropylene may seem like a poor thermal conductor, the large amount of 

surface area relative to a small sidewall thickness, results in an overall thermal 

resistance that is low. Thus, an exemplary heat exchanger would be made of plastic 
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and would thus produce a display assembly that is thin and lightweight. Specifically, 

corrugated plastic may be used for each plate layer where they are stacked together in 

alternating fashion (i.e. each adjacent plate has channels which travel in a direction 

perpendicular to the surrounding plates). 

[0052] FIGURE 8 provides a perspective sectional view of another embodiment which 

uses a flow of circulating gas 350 through the backlight cavity of a liquid crystal display 

(LCD) 300. In this embodiment, a LCD 300 and an associated backlight 320 are used 

as the electronic image assembly. A backlight wall 330 may be placed between the 

LCD 300 and the backlight 320 in order to enclose the area and create a backlight 

cavity. Typically, the backlight cavity is closed to prevent contaminates/particulate from 

entering the backlight cavity and disrupting the optical/electrical functions of the 

backlight 320. However, as discussed above the exemplary embodiments may use a 

clean gaseous matter for the circulating gases which could now be used to ventilate the 

backlight cavity in order to cool the backlight 320 and even the rear portion of the LCD 

300. An opening 340 can be placed in the backlight wall 330 to allow circulating gas 

350 to flow through the backlight cavity. A fan assembly 360 may be used to draw the 

circulating gas 350 through the backlight cavity. In an exemplary embodiment there 

would be an opening on the opposing backlight wall (on the opposite side of the display 

as shown in this figure) so that circulating gas 350 could easily flow through the 

backlight cavity. 

[0053] FIGURE 9 provides a perspective sectional view of an exemplary embodiment 

which uses a flow of circulating gas 350 through the backlight cavity in addition to the 

flow of circulating gas 250 between the LCD 300 and front plate 10. Circulating gas fan 

assembly 255 may be placed so that it can draw circulating gas 350 through the 

backlight cavity as well as circulating gas 250 between the LCD 300 and the front plate 

10. As discussed above, the circulating gases 250 and 350 are preferably forced 

through the heat exchanger 45 (not shown in this figure) so that they may be cooled by 

the ambient gas 200 (also not shown in this figure). 

[0054] Also shown in Figure 9 is the optional additional flow of ambient gas 21 O 

which may travel immediately behind the backlight 320. Once travelling through the 

first manifold 30, the ambient gas 21 O may pass through the channels 60 in order to 
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remove heat from the backlight 320 and even the channels 60 themselves (if they are 

thermally conductive). The manifold fan assembly 211 may be used to draw the 

ambient gas 210 into the first manifold 30 and through the channels 60. Again, the 

cross though plate 500 may be used to allow the circulating gases 350 and 250 to cross 

paths with the ambient gas 210 without letting the two gases mix. 

[0055] In an exemplary embodiment, the backlight 320 would contain a plurality of 

LEDs mounted on a thermally conductive substrate (preferably a metal core PCB). On 

the surface of the thermally conductive substrate which faces the channels 60 there 

may be a thermally conductive front plate which may be in thermal communication with 

the channels 60. In an exemplary embodiment, the thermally conductive plate would 

be metallic and more preferably aluminum. 

[0056] FIGURE 10 provides a rear perspective view of an embodiment 1000 using a 

single fan assembly 1050 to control the flow of ambient gas. The embodiment 1000 is 

shown here with the rear cover removed. In this figure, the main display assembly is 

still within the exterior display housing 1001. Similar to some of the embodiments 

describe above, a circulating gas fan assembly 1105 may be used to draw circulating 

gas 1106 into and through the heat exchanger 11 00. Further, another circulating gas 

fan assembly 1205 may be used to draw circulating gas 11 06 through heat exchanger 

1200. The circulating gas 1106 may also be used to extract heat from various electrical 

components 1109. 

[0057] An ambient gas fan assembly 1050 may be used to draw ambient gas into the 

inlet aperture 1009 and exhaust the ambient gas out of an exit aperture 1010. The 

ambient gas preferably travels through the heat exchangers 1200 and 1100 as well as 

the channel behind the electronic image assembly (if used). The section line 11 A-11 A 

is shown cutting horizontally through the display embodiment 1000. 

[0058] FIGURE 11A provides a perspective sectional view of the embodiment from 

Figure 1 O based on section line 11 A-11 A shown in Figure 1 0. For clarity, the exterior 

housing 1001 has been removed. Once the circulating gas 1106 has traveled through 

the heat exchangers 1200 and 1100, it may then be directed between the front 

transparent plate 1500 and the electronic image assembly 1600. After passing 

between the front transparent plate 1500 and the electronic image assembly 1600, the 
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circulating gas 1106 may then return to the heat exchangers 1200 and 11 00. In this 

embodiment, fan assembly 1050 is used to control the flow of ambient gas 1055 and 

1056. Ambient gas 1055 is directed through the heat exchangers 1200 and 1100 while 

ambient gas 1056 is directed behind the electronic image assembly 1600. 

[0059] FIGURE 11 B provides a perspective sectional view of insert B from Figure 

11 A. The channel 1700 may be defined by the space between the rear surface or 

portion of the electronic image assembly 1600 and a plate which is substantially parallel 

to the rear surface or portion of the electronic image assembly 1600. The channel 1700 

may also contain ribs which are also thermally conductive and preferably in thermal 

communication with the electronic image assembly 1600. By placing the fan assembly 

1 050 so as to direct the ambient gas within the channel 1700 and the heat exchangers 

1200 and 1100 simultaneously, several improvements can be achieved, including but 

not limited to: increased air flow, less fan noise, and a less expensive/lighter assembly. 

In this embodiment, the paths for ambient gas 1055 and ambient gas 1056 are 

substantially parallel to one another. 

[0060] As noted above, many electronic image assemblies (especially LEDs, LCDs, 

and OLEDs) may have performance properties which vary depending on temperature. 

When 'hot spots' are present within an image assembly, these hot spots can result in 

irregularities in the resulting image which might be visible to the end user. Thus, with 

the embodiments described herein, the heat which may be generated by the image 

assembly (sometimes containing a backlight assembly) can be distributed (somewhat 

evenly) throughout the channels 60 and thermally-conductive surfaces to remove hot 

spots and cool the backlight and/or electronic image assembly. 

[0061] The circulating gases and ambient gases can be any number of gaseous 

matters. In some embodiments, air may be used as the gas for all. Preferably, 

because the circulating gases may travel in front of the image assembly and/or within 

the backlight cavity, they should be substantially clear, so that they will not affect the 

appearance of the image to a viewer. The circulating gases should also preferably be 

substantially free of contaminates and/or particulate (ex. dust, dirt, pollen, water vapor, 

smoke, etc.) in order to prevent an adverse effect on the image quality and/or damage 

to the internal electronic components. It may sometimes be preferable to keep ambient 
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