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I. Mandatory Notices (37 C.F.R. § 42.8(b)) 

A. Real Party-in-Interest (37 C.F.R. § 42.8(b)(1)) 

The real party-in-interest is Manufacturing Resources International, Inc. No 

other entity is controlling, directing, or funding the submission of this petition and 

any proceeding initiated as a result therefrom.  

B. Related Matters (37 C.F.R. § 42.8(b)(2)) 

The ’311 Patent is asserted against Petitioner in the International Trade 

Commission investigation styled as Components for Certain Environmentally-

Protected LCD Digital Displays and Products Containing Same, Inv. No. 337-TA-

1349 (ITC) (the “ITC Action”) filed on December 5, 2022. On or around the time 

Petitioner files this Petition, Petitioner will also file a Petition challenging the 

validity of certain claims of U.S. 8,842,253 and RE45,117, which are also asserted 

again Petitioner in ITC Action.  

C. Designation of Lead and Backup Counsel (37 C.F.R. § 42.8(b)(3)) 
and Service Information (37 C.F.R. § 42.8(b)(4)). 

Lead Counsel Backup Counsel 
John C. Alemanni 
Reg. No. 47,384 
4208 Six Forks Road, Suite 1400 
Raleigh, NC 27609 
Telephone: 919-420-1724 
Fax: 919-420-1800 
Email: 
jalemanni@kilpatricktownsend.com  

Carl Sanders 
Reg. No. 57,203 
4208 Six Forks Road, Suite 1400 
Raleigh, NC 27609 
Telephone: 919-420-1728 
Fax: 919-420-1800 
Email: 
csanders@kilpatricktownsend.com  
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 Michael T. Morlock 
Reg. No. 62,245 
1100 Peachtree St. NE, Suite 2800 
Atlanta, GA 30309-4528 
Office: 404.815.6003 
Fax: 336.734.2756 
MMorlock@kilpatricktownsend.com  

 Nicoletta M. Kennedy 
Reg. No. 68,161 
701 Pennsylvania Ave, N.W., Suite 200 
Washington D.C. 20004 
Office: 202.639.4711 
Fax: 303.571.4321 
NKennedy@kilpatricktownsend.com  

 Courtney Dabbiere 
Reg. No. 74,185 
1100 Peachtree Street NE, Suite 2800 
Atlanta, GA 30309 
Telephone: 404-815-6027 
Fax: 404-541-4757 
Email: 
cdabbiere@kilpatricktownsend.com  

 
Petitioner may be served via email to its lead and backup counsel at the 

email addresses above. 

II. Introduction 

The ’311 Patent is invalid. The independent claims recite little more than an 

LCD panel behind “a protectional panel,” “a flow control device” (i.e., a fan), a 

temperature sensor, and a flow rate controller to control the flow control device 

based on measurements detected by the temperature sensor. Each of these elements 

was well-known in the art and they had been used in combination for years prior to 
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the ’311 Patent’s earliest priority date. The challenged claims should be cancelled 

as obvious. 

III. IPR Requirements  

A. Standing (37 C.F.R. § 42.104(a)) 

Petitioner certifies that the ’311 Patent is available for IPR and that 

Petitioner is not barred or estopped from requesting IPR. The ’311 Patent issued on 

July 17, 2012. There is no pending district court litigation, and the Board has 

“decline[d] to interpret § 315(b) as including ITC complaints.” Robert Bosch Tool 

Corp. v SD3, LLC, IPR2016-01753, Paper 15 at 11 (PTAB March 22, 2017) 

B. Fees (37 C.F.R. § 42.103) 

This Petition requests review of twelve (12) claims of the ’311 Patent and is 

accompanied by a payment of $41,500, which includes the $19,000 IPR request 

fee, and the $22,500 post-institution fee. See 37 C.F.R. § 42.15(a). Thus, this 

Petition meets the fee requirements under 35 U.S.C. § 312(a)(1). The Board is 

hereby authorized to charge any additional fees required by this action to Deposit 

Account No. 20-1430. 

C. Challenge Under 37 C.F.R. § 42.104(b) 

This petition requests cancellation of claims 1-7 and 9-13 (the “Challenged 

Claims”) as rendered obvious under 35 U.S.C. § 103 based on the following prior 

art references:  

 JP2006-163217A to Nagayama (“Nagayama”) (Exs. 1005-1006), 
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 U.S. 6,493,440 to Gromatzky (“Gromatzky”) (Ex. 1007), 

 WO 2007/116125 to Karppanen (“Karppanen”) (Ex. 1008) 

 WO 2008/050660A2 to Utsunomiya (“Utsunomiya”) (Ex. 1010).  

The statutory grounds for the challenge of each claim are set forth below: 

Ground 35 U.S.C. Claims References 
1 103 1-3, 5-7, 9, and 11-13 Nagayama in view of 

Gromatzky and the 
knowledge of a POSITA  

2 103 4 and 10 Nagayama in view of 
Gromatzky and 
Utsunomiya and the 
knowledge of a POSITA  

3 103 1-3, 5-7, 9, and 11-13 Karppanen in view of 
Gromatzky and the 
knowledge of a POSITA  

4 103 4 and 10 Karppanen, Gromatzky, 
and Utsunomiya in view 
of knowledge of a 
POSITA  

 
The record establishes a reasonable likelihood of prevailing as to each 

ground of invalidity with respect to the Challenged Claims. 

IV. Background 

A. Priority Date and Family 

The ’311 Patent issued on July 17, 2012 from application number 

12/478,832, filed June 5, 2009, and claims priority to Korean application number 

10-2008-0055687, filed June 13, 2008. In the ITC Action, Patent Owner has 

asserted conception on April 22, 2008 and a reduction to practice on May 30, 2008. 
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B. The Written Specification, Figures, and Claims of the ’311 Patent. 

The ’311 Patent relates to “a liquid crystal display device with a heat 

dissipation structure to cool the liquid panel of the device.” Ex. 1001, 1:16-19. The 

patent discloses an LCD panel within a housing. Id., 4:53-64. The gaps between 

the LCD panel and front, top, and rear of the housing form three respective 

channels. Id.,5:17-33. The first channel is defined by the space between a front 

protection panel and the LCD. Id., 5:17-23. A second channel is defined between 

the LCD assembly and the top of the housing. Id., 5:25-27. A third channel is 

defined between the LCD assembly and the rear of the housing. Id., 5:27-29. A fan 

blows air through the channels, with cool air entering below the LCD screen at the 

base, passing over the front, top, and then rear of the LCD assembly. Id., 5:42-59, 

Fig. 2. Though these three channels are described as discrete channels, no physical 

physically delineates clear boundaries between the first, second, and third 

channels, which form a continuous passageway for air around the LCD assembly. 

Id., Fig. 2. 

To provide cooling, the ’311 patent explains that the air flow rate of the 

cooling fan may be responsive to a temperature sensor measurement of the air 

emerging from the channel. Id., 9:38-48. A flow rate controller may be configured 

to control the cooling fan according to the temperature reading. Id., 8:60-65. The 

sensor is described alternately as measuring air “having passed through the 
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channel,” (id., 3:1-4) and measuring the air “having passed through the first 

channel.” Id., 3:30-34. 

The air flow within the channel may also be turbulent, rather than laminar, 

which the patent asserts will promote heat removal, supposedly by better mixing of 

boundary layers. Id., 6:30-38. Turbulence may be achieved by maintaining a 

minimum flow velocity within the air channel. Id., 9:27-37. The ’311 patent 

describes a front channel width of 5 to 25 mm as particularly desirable. Id., 10:14-

18. The patent describes that this range balances the requirements for airflow rate, 

pressure differential, and turbulence. Id., 7:17-26. 

During prosecution, the application received one rejection and, to overcome 

a § 103 rejection, the applicant amended claim 1 to recite that the flow control 

device comprises a temperature sensor and a flow rate controller. Subsequent to 

this amendment, the application was allowed and the ’311 Patent later issued. 

V. Expert Testimony, Level of Skill in the Art, and Claim Construction 

A. Declaration Evidence 

This petition is supported by the declaration of Carl D. Meinhart, Ph.D, an 

expert with extensive experience in the relevant industry. Ex. 1003. Dr. Meinhart 

has a master’s degree and Ph.D. in Theoretical and Applied Mechanics from the 

University of Illinois at Urbana-Champagne. He is currently a Professor of 

Mechanical Engineering at the University of California – Santa Barbara (“UCSB”) 
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and have been employed there as a professor, associate professor, or assistant 

professor since 1996. Exs. 1003, 1004. 

B. Person of Ordinary Skill in the Art 

A person of ordinary skill in the art of the ’311 Patent would have had at 

least a Bachelor of Science degree in mechanical engineering, electrical 

engineering, or a similar degree with one or two years of graduate school training 

or one to two years of industry experience in the fields of mechanical design, fluid 

mechanics, heat transfer, or electronics cooling. Ex. 1003, ¶15. 

Lack of work experience could have been remedied by additional education, 

and vice versa. Such academic and industry experience would be necessary to 

appreciate what was obvious and/or anticipated in the industry and what a POSITA 

would have thought and understood at the time. Ex. 1003, ¶16. 

C. Claim Construction 

Nothing in the specification or prosecution history of the ’311 Patent 

expressly defines any term appearing in any claim of the ’311 Patent. Further, the 

Board does not need to construe any claim term for purposes of evaluating the 

prior art in this Petition, and thus for purposes of this proceeding only, Petitioner 

believes that no claim term requires construction. 
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VI. Prior Art 

A. Nagayama (Exhibit 1006) 

Nagayama was filed on December 10, 2004 and published on June 22, 2006. 

Nagayama is thus prior art under at least pre-AIA 35 U.S.C. § 102(b). 

Nagayama “relates to a display device, and more particularly to an outdoor 

display device using a flat panel type display device as a display section.” Ex. 

1006, [0001]. Nagayama more specifically discloses “[a] display device . . . that 

can efficiently dissipate heat generated from a flat panel type display device.” Id., 

[Summary]. “[T]he liquid crystal display device 1 is arranged such that the liquid 

crystal panel 13 of the liquid crystal display device 1 and the transparent plate 23 

do not adhere, and there is a gap (front air passage AC1) between the two.” Id. 

Nagayama discloses various embodiments of its display device. For example: 
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Ex. 1006, Figure 1. “A fan F1, which is a means of generating airflow in the front 

air passage AC1, is arranged in the vicinity of the opening on the lower side of the 

front air passage AC1, and is configured to pump air from the lower side into the 

front air passage AC1.” Id., [0022]. 

Nagayama further discloses “using a temperature sensor TS” to provide 

information to a “liquid crystal panel temperature control board TC,” which 

controls fans “to achieve a preset temperature.” Ex. 1006, [0074], Figure 9. 

B. Gromatzky (Exhibit 1007) 

Gromatzky was filed on April 23, 2001, and issued on December 10, 2002, 

and is prior art under pre-AIA 35 U.S.C. § 102(b). 
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 Gromatzky “relates to a thermal management system for a LCD display 

having a thin depth enclosure, and that may be placed in and outdoor environment 

and/or device.” Ex. 1007, 2:53-55.  

 
Ex. 1007, Figure 1. “The LCD display 10 comprises an environmentally-sealed 

enclosure 12 that has a front portion 14 and a rear portion 16.” Ex. 1007, 2:64-66. 

“The enclosure 12 includes a transparent lens 18 at the front portion 14 of the 

enclosure 12 for external viewing of the LCD display 10.” Ex. 1007, 3:10-12. 

“To dissipate the heat in the ambient air, thereby cooling the LCD module 

26, an airflow path 30 is created around the LCD module 26 by placement of the 

LCD module 26 between the lens 18 and the backlight assembly 20.” Ex. 1007, 
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4:32-36. “The front of the LCD module 26 is placed approximately 9.4 millimeters 

from the lens 18.” Ex. 1007, 4:39-41. “In order to dissipate heat in the ambient air 

in the enclosure 12, a fan 32 is placed in the airflow path 30.” Ex. 1007, 4:52-53. 

C. Karppanen (Exhibit 1008) 

Karppanen was filed on February 22, 2007, and published on October 18, 

2007, and is prior art to the ’311 Patent under at least pre-AIA 35 U.S.C. § 102(a).  

Karppanen discloses “an electronic information board comprising a frame 

(40), a flat display element (30), such as a TFT LCD display or a plasma display, 

for presenting information, and electronic equipment (62) for controlling the 

display element.” Ex. 1008, Abstract. As illustrated in Figure 1 of Karppanen, 

Karppanen discloses that a “display element 30” resides inside a “display casing 

50,” which comprises a “back wall 52” and a “transparent front plate 54” that 

“forms the front surface of the information board.” Id., 6:5-30.  

Karppanen also discloses a “cooling system” which “comprises at least one 

circulating fan for forming an air flow through the display casing ….” Id., 4:3-10. 

Karppanen further discloses that the “air flowing through the display [] casing 

‘rinses’ the surface[] of … the display element, whereupon heat transfers 

effectively from these devices into the air flowing by.” Id., 4:3-10. Karppanen 

notes that, “[t]hanks to the placement of the display element,” air can flow between 

the front surface of the display element and the front plate, “whereby cooling of the 
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display is effective.” Id., at 4:3-10. In particular, Karppanen discloses that such air 

may be generated by “circulating fans 72.” Id., 7:11-21. Further, the “operation of 

the circulating fans is controlled with a control unit” in the information board. Id., 

8:3-21.  

D. Utsunomiya (Exhibit 1010) 

Utsunomiya claims priority to an application filed on October 23, 2006, and 

the international application was filed on October 11, 2007. Utsunomiya published 

on May 2, 2008. Thus, Utsunomiya is prior art under at least under pre-AIA 35 

U.S.C. § 102(a).  

Utsunomiya discloses an apparatus for cooling a heat generating electronic 

device, such as an LCD display. It further discloses a specific air-flow rate for 

cooling electronic components. In particular, Utsunomiya includes a graph 

showing the relationship between a panel cooling air velocity and the panel 

operating temperature in 0.8"-SXGA (5000-Im class, 25°C environment). For 

reducing the panel operating temperature from 70°C to 60°C (ΔT=-10°C), the air 

velocity may be simply increased from 4.5 m/s to 8 m/s (Δ V=+3.5 m/s), whereas 

for reducing from 60°C to 50°C (ΔT=-10°C), the air velocity must be increased 

from 8 m/s to 18 m/s (ΔV=+10 m/s), as can be seen from the graph. 
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Ex. 1010, Fig. 4. 

VII. A POSITA Would Have Been Motivated to Make the Asserted 
Combinations 

A combination of familiar elements according to known methods which 

yields no more than predictable results is likely obvious to one of skill in the art. 

One rationale to support a conclusion of obviousness is the use of a known 

technique to improve similar devices (methods, or products) in the same way. 

MPEP 2143(C). To establish that a combination and/or modification is the use of a 

known technique to improve similar devices and methods in the same way, it is 

necessary to establish (1) that the prior art contained a “base” device/method upon 

which the claimed invention can be seen as an “improvement,” (2) a finding that 

the prior art contained a “comparable” device/method that is not the same as the 
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base device/method and that has been improved in the same way as the claimed 

invention, and (3) that the skilled artisan could have applied the known 

“improvement” technique in the same way to the base device/method with 

predictable results. See MPEP 2143(C). 

A. Motivation to Combine Nagayama and Gromatzky 

One of skill in the art would have been motivated at the alleged time of 

invention to combine Nagayama and Gromatzky. Generally, Nagayama and 

Gromatzky are both directed to the same problem—thermal management in an 

outdoor display device. Ex. 1003, ¶52; see also Ex. 1006, [0001]; Ex. 1007, 2:53-

55. And both address thermal management in a similar manner, namely by creating 

an air channel between a display and a transparent panel or lens and moving air 

through the channel to dissipate heat. Ex. 1003, ¶53; see also Ex. 1006, 

[Summary], [0022]; Ex. 1007, 4:32-36, 4:42-53. 

“[A] combination of familiar elements according to known methods is likely 

to be obvious when it does no more than yield predictable results.” KSR 

International Co. v. Teleflex Inc., 550 U.S. 398, 401 (2007). Here Nagayama 

discloses all the elements of most of the Challenged Claims other than the distance 

between the display and the front transparent plate or lens. Ex. 1003, ¶52. 

Gromatzky also discloses many of the elements of the challenged claims and also 

discloses a specific distance between the display and the transparent plate—9.4 
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millimeters. Ex. 1007, 4:39-41. Gromatzky also discloses specific rationales for 

using the disclosed distance. First, “so that any protrusion on the lens 18 does not 

damage the LCD module 26.” Ex. 1007, 4:41-42. And second, “[s]pacing between 

the lens 18 and the LCD module 26 also allows air to be routed across the LCD 

module 26 for thermal management.” Ex. 1007, 4:42-44.  

One of skill in the art would have been motivated to separate the transparent 

plate or lens and display of Nagayama by 9.4 millimeters as disclosed in 

Gromatzky. Ex. 1003, ¶53. Doing so would simply involve combining known 

elements in the prior to achieve predictable results, namely protecting the display 

from damage and allowing air to be routed across the display. Id. Further, this 

combination is nothing more than positioning known components at a distance 

expressly disclosed by Gromatzky and thus is nothing more than a design choice. 

Id. 

B. Motivation to Combine Nagayama and Gromatzky with 
Utsunomiya. 

One of skill in the art would have been further motivated at the alleged time 

of invention to combine the combination of Nagayama and Gromatzky with 

Matsuoka. Like Nagayama and Gromatzky, Matsuoka describes a device and 

method for thermal management in a display device. Ex. 1003, ¶54; Ex. 1009, 

1:47-49. Specifically, Matsuoka notes that “dissipation of the heat produced by the 

backlights and the heat produced by the circuit for driving the back lights poses a 
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problem.” Ex. 1009, 1:46-48. Like Nagayama and Gromatzky, Matsuoka addresses 

this problem by circulating air past the backlights and circuit using fans. See, e.g., 

id., 2:29-32; Ex. 1003, ¶54. 

Nagayama further discloses providing a “partition wall” to help control the 

sequence of components by which the air flows in the enclosure. Ex. 1006, [0060], 

Fig. 7. Matsuoka explains that it can be beneficial to divide the housing into 

multiple separate enclosures and then direct the air in a specific sequence between 

the enclosure to more effectively cool each of the various components in the 

housing. For example, in relation to Figures 1 and 3(d), Matsuoka discloses 

bringing outside air into a first enclosure to cool a power supply and then directing 

the air into another enclosure that houses the control board. See, Ex. 1009, Col. 

11:21-35. It would have been obvious for one of skill in the art wishing to cool the 

various components of the display in Nagayama to combine or apply the various 

enclosures disclosed in Matsuoka to the housing of Nagayama to provide more 

discreet control over the provision of cooling air, including the direction of the air 

flow and the sequence of components over which the air flows. Ex. 1003, ¶54-55. 

Thus, one of skill in the art would be motivated to combine the multiple 

enclosures of Matsuoka with the display housing of Nagayama (or Gromatzky) to 

provide . Ex. 1003, ¶56.  
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C. Motivation to Combine Karppanen with Utsunomiya 

One of skill in the art would have been motivated to combine Karppanen 

with Utsunomiya. Ex. 1003, ¶86. Karppanen describes a display casing 50, 

including a display element 30, and a “cooling system” which “comprises at least 

one circulating fan for forming an air flow through the display casing ….” Ex. 

1008, 4:3-10. Karppanen further discloses that the “air flowing through the display 

[] casing ‘rinses’ the surface[] of … the display element, whereupon heat transfers 

effectively from these devices into the air flowing by.” Id., 4:3-10. Karppanen thus 

expressly discloses using air flow for cooling heat generating components in an 

enclosed space in a display device, but does not expressly disclose a relationship 

between the fan speed and cooling of components in the device. Ex. 1003, ¶87.  

In a similar field, Utsunomiya discloses an apparatus for cooling a heat 

generating electronic device, such as an LCD display, and describes a specific 

relationship between cooling air velocity and operating temperature of a cooled 

device. See, e.g., Ex. 1010, 5:20-25 (“Fig. 4 is a graph showing the relationship 

between a panel cooling air velocity and the panel operating temperature…. For 

reducing the panel operating temperature from 70°C to 60°C (ΔT=-10°C), the air 

velocity may be simply increased from 4.5 m/s to 8 m/s (ΔV=+3.5 m/s), whereas 

for reducing from 60°C to 50°C (ΔT=-10°C), the air 25 velocity must be increased 

from 8 mis to 18 mis (ΔV=+10 mis).”); Ex. 1003, ¶87.  
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Karppanen further discloses controlling airflow within the display casing to 

maintain “the temperature within desired limits.” Ex. 1008, 9:9-11 (“In an 

information board according to the invention, a circulating air flow running 

through the device and display casing is generated with the help on which the 

temperature of the casings is maintained within desired limits.”). Karppanen 

further discloses that its “control unit controls the operation of the circulating fans 

72 based on the measured temperatures in accordance with a predetermined control 

logic. With the help of the internal cooling air circulation generated with 

circulating fans, the temperatures of the inner parts of the display casing and the 

device casing can be standardized and the heat can be effectively transferred away 

from the inside of the casings.” Ex. 1008, 9:13-21. 

A POSITA would be motivated to modify the “predetermined control logic” 

of Karppanen’s “control unit [to] control[] the operation of the circulating fans 72” 

according to the relationship expressly disclosed in Utsunomiya, in particular, to 

modify the control logic to ensure that the flow velocity of air in the front channel 

is maintained at 4 m/s or more. Ex. 1003, ¶87. Karppanen explains that “the LCD 

matrix of TFT LCD display elements becomes inoperative already at the 

temperature of 70°C.” Ex. 1008, 2:29-30. And control according to Utsunomiya 

addresses that temperature while operating in an environment at 25 degrees. See 

Ex. 1010, Figure 4; Ex. 1003, ¶86.  
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Operating the fan at this speed would thus reduce operating temperature and 

thereby increase operating life, as taught by Utsunomiya. See Ex. 1010. at p. 5:12-

14 (“the lifetime can be increased by reducing the operating temperature of the 

liquid crystal units through improvements on the cooling performance.”); Ex. 

1003, ¶86-87. This modification is further suggested by Karppanen’s description of 

a goal of “provid[ing] an electronic information board which tolerates well external 

variations of temperature and is thereby suitable for installation outdoors.” 

Karppanen, 3:8-10; Ex. 1003, ¶86-87.  

Thus, one of skill in the art would be motivated to use the velocities 

expressly disclosed in Utsunomiya in the cooling channel of Karppanen. Ex. 1003, 

¶88. This combination is nothing more than operating known systems at a specific 

operating speed, as disclosed by Utsunomiya. Ex. 1003, ¶86-88. 

D. Motivation to Combine Karppanen with Gromatzky 

One of skill in the art would have been motivated at the alleged time of 

invention to combine Karppanen and Gromatzky. Generally, Karppanen and 

Gromatzky are both directed to the same problem—thermal management in an 

outdoor display device. Ex. 1003, ¶84; Ex. 1008, 4:3-10; Ex. 1007, 2:53-55. And 

both address thermal management in a similar manner, namely by creating an air 

channel between a display and a transparent panel or lens and moving air through 
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the channel to dissipate heat. Ex. 1003, ¶84; Ex. 1008, 4:3-10; Ex. 1007, 4:32-36, 

4:42-53. 

“[A] combination of familiar elements according to known methods is likely 

to be obvious when it does no more than yield predictable results.” KSR, 550 U.S. 

at 401. Here, Karppanen discloses all the elements of most of the Challenged 

Claims other than the distance between the display and the front transparent plate 

or lens. Ex. 1003, ¶84. In particular, Karppanen describes “an air route is formed 

between the third enclosure and a planar portion of the second enclosure, and an air 

route is formed between the thin display section and the planar portion of the 

second enclosure.” Ex. 1008, Abstract. Karppanen does not disclose the specific 

spacing for this air route. Ex. 1003, ¶84.  

Gromatzky also discloses many of the elements of the challenged claims and 

discloses a specific distance between the display and the transparent plate—9.4 

millimeters. Ex. 1007, 4:39-41; Ex. 1003, ¶85. Gromatzky also discloses specific 

rationales for using the disclosed distance. First, “so that any protrusion on the lens 

18 does not damage the LCD module 26.” Ex. 1007, 4:41-42. And second, 

“[s]pacing between the lens 18 and the LCD module 26 also allows air to be routed 

across the LCD module 26 for thermal management.” Ex. 1007, 4:42-44.  

One of skill in the art would have been motivated to separate the transparent 

plate or lens and display of Karppanen by 9.4 millimeters as disclosed in 
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Gromatzky. Ex. 1003, ¶85. Doing so would simply involve combining known 

elements in the prior to achieve predictable results, namely protecting the display 

from damage and allowing air to be routed across the display. Ex. 1003, ¶85. 

Further, this combination is nothing more than positioning known components at a 

distance expressly disclosed by Gromatzky and thus is nothing more than a design 

choice. Id.  

Similarly, while Karppanen discloses using fans to form an air flow through 

the display casing, including the channel between the display element and front 

plate, it does not expressly disclose using fans to “impart turbulence to an air 

flow.” Gromatzky describes using a fan with laminar air flow in such a channel to 

dissipate heat and notes, “the present invention may use any type of fan 32, 

including those that generate turbulent air. The fan 32 speed may also be adjusted 

to move air in the desired manner and efficiency.” Ex. 1007, 5:17-20. Thus, 

turbulent airflow was a known type of airflow used for cooling. Ex. 1003, ¶85. A 

POSITA would recognize that Karppanen’s fans could be used to generate 

turbulent air flow, and using those fans to generate turbulent air flow would have 

been a simple design choice. Ex. 1003, ¶85. A POSITA would recognize that 

turbulent air flow is an efficient air flow for removing heat in certain applications 

and would be motived to use turbulent air flow to transfer heat away from the LCD 

display. Id.  



Petition for Inter Partes Review 
U.S. Patent No. 8,223,311 

22 
US2008 21926354 2   

VIII. Full Statement of the Reasons for the Relief Requested  

A. Ground 1 – Claims 1-3, 5-7, 9, and 11-13 are Obvious Under 35 
U.S.C. § 103 Over the Combination of Nagayama and Gromatzky 
in view of the Knowledge of a POSITA  

Nagayama is directed to thermal management in a display assembly and 

discloses most of the elements of the Challenged Claims other than the thickness of 

the transparent panel or lens at the front of the display device. Gromatzky is similar 

and discloses many of the same elements but also but also discloses the thickness 

of the panel or lens. The combination of Nagayama and Gromatzky in view of the 

knowledge of a POSITA renders obvious claims 1-3, 5-7, 9, and 11-13. See Ex. 

1003, ¶208-295. 

1. Independent Claim 1. 

[’311 Claim 1 Preamble] A liquid crystal display device, 
comprising: 

To the extent that the preamble is limiting, Nagayama discloses “[a] display 

device . . . that can efficiently dissipate heat generated from a flat panel type 

display device,” and discloses embodiments “using a liquid crystal display device” 

in particular. Ex. 1006, [Summary]; see, e.g., id., [0012]. Similarly, Gromatzky 

discloses, “relates to a thermal management system for a thin depth LCD display 

enclosure.” Ex. 1007, Abstract. The preamble is disclosed. Ex. 1003, ¶209-213. 
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[’311 Claim 1A] a liquid crystal panel;  

Nagayama discloses “[t]he liquid crystal display device 1 comprises a liquid 

crystal panel 13 (display panel).” Ex. 1006, [0015]. Similarly, Gromatzky discloses 

an “LCD display” including “a LCD module.” Ex. 1007, Abstract. A POSITA at 

the relevant time would have understood that a conventional “LCD module” 

includes a liquid crystal panel. Ex. 1003, ¶214-216. 

[’311 Claim 1B] a protection panel separated from the liquid 
crystal panel by a channel; 

Nagayama discloses “the outdoor display 100 is broadly divided into a liquid 

crystal display 1 [and] a device box 2 in which it is stored.” Ex. 1006, [0013]. “The 

wall facing the liquid crystal panel of the device box 2 is [] fitted with … a 

polycarbonate transparent plate 23, and the image displayed on the liquid crystal 

panel 13 can be viewed externally through the transparent plate 23.” Id., [0017]; 

see, e.g., id., Fig. 1. Nagayama further discloses that “[t]he polycarbonate plate is 

used [] because it has high ability to withstand impact for protection of the liquid 

crystal panel 13.” Id., [0018]. The “polycarbonate transparent plate 23” is a 

“protection panel.” Ex. 1003, ¶218. Nagayama also discloses “the liquid crystal 

display device 1 is arranged such that the liquid crystal panel 13 of the liquid 

crystal display device 1 and the transparent plate 23 do not adhere, and there is a 

gap (front air passage AC1) between the two.” Ex. 1006, [Summary], [0020]. The 
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front air passage AC1 between the liquid crystal panel 13 and the transparent plate 

23 is the recited “channel.” Ex. 1003, ¶217-218. 

Similarly, the “LCD display” of Gromatzky “comprises an environmentally-

sealed enclosure 12” housing an “LCD module 26” “at the front portion 14 of the 

enclosure 12 for external viewing of the LCD display 10.” Ex. 1007, at 2:52-3:32. 

Gromatzky discloses that the “transparent lens 18 at the front portion 14 of the 

enclosure 12” “protects the internal components of the LCD display 10.” Id., 3:10-

14; see, e.g., id., Fig. 1. The “transparent lens 18” of Gromatzky is a “protection 

panel.” Ex. 1003, ¶219. Gromatzky further discloses that, as illustrated in Figure 1 

of Gromatzky, “[t]o dissipate the heat in the ambient air, thereby cooling the LCD 

module 26, an airflow path 30 is created around the LCD module 26 by placement 

of the LCD module 26 between the lens 18 and the backlight assembly 20.” Id., 

4:32-36. In one embodiment, Gromatzky discloses that that “[t]he front of the LCD 

module 26 is placed approximately 9.4 millimeters from the lens 18.” Id., 4:39-42. 

Gromatzky discloses that such “[s]pacing between the lens 18 and the LCD 

module 26 also allows air to be routed across the LCD module 26 for thermal 

management.” Id., 4:42-45. The “[s]pacing between the lens 18 and the LCD 

module 26” of Gromatzky is the recited “channel.” Ex. 1003, ¶220. 

Thus, Nagayama, Gromatzky, and the knowledge of a POSITA make claim 

1B obvious. Ex. 1003, ¶221. 
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[’311 Claim 1C] a flow control device to impart turbulence to an 
air flow in the channel, the flow control device comprising: 

The ’311 patent describes that “[t]he flow control device may be a cooling 

fan to blow air to the channel.” Ex. 1001, 2:1-2; see also Ex. 1003, ¶222. 

Nagayama discloses “[a] fan F1, which is a means of generating airflow in the 

front air passage AC1” to “cool the front surface of the liquid crystal panel.” Ex. 

1006, [0022], [0029]; see also id., [0030], Fig. 1. Gromatzky discloses “[i]n order 

to dissipate heat in the ambient air in the enclosure 12, a fan 32 is placed in the 

airflow path 30.” Ex. 1007, 4:52-53. Gromatzky describes using laminar air flow 

but notes, “[h]owever, the present invention may use any type of fan 32, including 

those that generate turbulent air. The fan 32 speed may also be adjusted to move 

air in the desired manner and efficiency.” Ex. 1007, 5:17-20; see also Ex. 1003, 

¶223-225; see also Ex. 1007, 4:64-65 (“The fan 32 may be any type of air 

movement device that can create the airflow path 30.”). Thus, the combination of 

Nagayama and Gromatzky renders obvious element 1C. Ex. 1003, ¶226. 

[’311 Claim 1D] a temperature sensor to measure the temperature 
of air discharged from the channel; and  

Nagayama in view of the knowledge of a POSITA renders obvious a 

temperature sensor that measures the temperature of the air discharged from the 

channel.  
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Nagayama discloses “the temperature of the liquid crystal panel 13 

measured using a temperature sensor TS attached to the back surface of the liquid 

crystal panel 13 is given to the liquid crystal panel temperature control board TC.” 

Ex. 1006, [0074]; Ex. 1003, ¶227. It would have been obvious to one of skill in the 

art to mount the temperature sensor TS in the air passage AC1 or elsewhere so as 

to measure the temperature of the air discharged from the channel. Ex. 1003, ¶228-

229. For example, it was well known at the time of the alleged invention that 

temperature sensors could be placed in a variety of locations in a display to 

measure the temperature of the display as well as the temperature of air 

surrounding the display, either directly as disclosed in Nagayama or indirectly, for 

thermal regulation. Id. 

For example, U.S. Patent No. 6,825,828 to Burke, et al. (“Burke”) issued on 

November 30, 2004 and is thus prior art to the ’311 patent. Burke describes a 

backlit LCD monitor and in particular discloses the use of multiple temperature 

sensors to monitor the status of the display. 

As shown in the exemplary embodiment depicted in FIG. 5, the 

controller 500 also monitors the temperature in the backlit LCD 

monitor through temperature sensors 502. Multiple temperature 

sensors 502 may be used in the backlit LCD monitor. For example, 

one temperature sensor 502 may monitor the temperature in the 

electronics chamber and another temperature sensor 502 may monitor 
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ambient temperature in the closed air space, or backlight chamber, 

between the backlight assembly 100 and the cooling assembly 300.  

Ex. 1011, 6:24-33.  

Similarly, DE 20 2007 000 047 to Hannemann (“Hannemann”) was filed on 

November 22, 2007, and thus is prior art under at least 35 U.S.C. 102(a) and 

describes that “[t]he number of the temperature sensors and their physical location 

within the display unit can vary without modifying the spirit of the invention. Said 

sensors can also be used to regulate the cooling or heating.” Ex. 1013, [0019]; see 

also Claim 8 (“The display unit according to any of the above claims, 

characterized in that the climate control device is connected to a temperature 

sensor that records the interior temperature, preferably in the upper region of the 

display unit, and controls the climate control device.”). 

Utilizing one or more temperature sensors and the decision of where and 

how many temperature sensors to utilize are simply a design choice based on the 

anticipated use case for the device, such as will it be utilized indoors or outdoors. 

Ex. 1003, ¶228-229. One of skill in the art would have modified Nagayama based 

on these known sensors and possible locations in order to monitor the air 

temperature of air flowing by the panel since Nagayama discloses measuring the 

panel temperature and measuring the temperature of the air is merely an indirect 

measure of panel temperature. Id. Doing so would have simplified the Nagayama 
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sensor since a sensor for measuring the air could be placed almost anywhere in the 

air flow, thus providing flexibility to the panel designer. Id. Further, Nagayama 

discloses that the air moves through the front channel, around the back of the 

display, and then through the front channel again. 

 

Ex. 1006, Figure 1. Thus, the temperature sensor, mounted in the front air passage, 

would be measuring the temperature of air, at least some of which has passed 

through and been discharged from the front channel. Ex. 1003, ¶229. Thus, the 

combination of Nagayama and Gromatzky and the knowledge of a POSITA 

renders obvious claim element 1D. Id., ¶230.  
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[’311 Claim 1E] a flow rate controller to control air flow through 
the channel according to the measured temperature. 

Nagayama discloses controlling air flow through the “front air passage 

AC1” according to the measured temperature of “temperature sensor TS.”  

Nagayama discloses a “temperature control operation of the liquid crystal 

display.” Ex. 1006, [0074]-[0075]. Therein, “temperature sensor TS” and “fans 

F71 and F72” “are controlled by the liquid crystal panel temperature control board 

TC.” Id., [0073]. “When information about the temperature of the liquid crystal 

panel 13 measured using a temperature sensor TS attached to the back surface of 

the liquid crystal panel 13 is given to the liquid crystal panel temperature control 

board TC, the liquid crystal panel temperature control board TC controls the fans 

F71, F72 … to achieve a preset temperature.” Id., [0074]; see also id., [0079]. “The 

connection relationship … is shown in FIG. 10.” Id. 
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Ex. 1006, Figure 10. As shown in Figure 10, the fans F71 and F72 and the 

temperature sensor TS are in communication with and controlled by the 

temperature control board TC.  

Nagayama further discloses “temperature control by inverter control of the 

fan.” Id., [0088]. “When the liquid crystal display 1 is activated and the panel 

temperature begins to rise and the panel temperature reaches a predetermined 

temperature T0, the fan F71 is activated, but the frequency of the control inverter 

at that time is low and the number of rotations of fan F71 is also low.” Ex. 1006, 

[0090]. “The frequency of the control inverter increases as the panel temperature 

rises.” Id., [0091]. The increase in frequency also increases the rotational speed of 

the fan and thus the flow of air. See id., [0091]; Ex. 1003, ¶231-233. “[B]y 

controlling the rotational speed of the fan F71 by the inverter, changes in the panel 

temperature can be controlled gently, and it is possible to maintain a constant state 

of the panel temperature.” Id., [0092]. Thus, Nagayama discloses using a 

temperature sensor to sense the state panel and to control velocity of the fans F71 

and F72 based on the state of the panel. Ex. 1003, ¶233.  

Thus, the combination of Nagayama and Gromatzky renders obvious claim 

element 1E. Ex. 1003, ¶234. 
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2. Dependent Claim 2. 

[’311 Claim 2] The liquid crystal display device according to claim 
1, wherein the channel comprises: an air inlet to guide air into the 
channel; and an air outlet to discharge air from the channel. 

Nagayama discloses, “[a]s shown in FIG. 3, in the outdoor display 100A, a 

fan F11 (first fan) is arranged in the vicinity of the upper opening of the front are 

passage ACl and a fan F12 (second fan) is arranged in the vicinity of the upper 

opening of the back air 20 passage AC2.” Ex. 1006, [0042].  

 

As shown in Figure 3, Nagayama’s discloses both an air inlet and an air 

outlet to guide air into and out of the channel, AC1. Further, air flows through AC1 

and out of the bottom of the channel, which is the air outlet. Ex. 1003, ¶235. 
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Thus, the combination of Nagayama and Gromatzky renders obvious 

dependent Claim 2. Ex. 1003, ¶236. 

3. Dependent Claim 3. 

[’311 Claim 3] The liquid crystal display device according to claim 
2, wherein the flow control device further comprises a fan to force 
air through the channel, wherein the flow rate controller controls 
the fan according to the detected temperature. 

See Claim 1C and Claim 1E; Ex. 1003, ¶237-238.  

4. Dependent Claim 5. 

[’311 Claim 5] The liquid crystal display device according to claim 
2, further comprising dust filters disposed in the air inlet and the 
air outlet. 

Nagayama discloses, “[i]n addition, in order to improve reliability, a filter 

shall be provided in the opening OPl, which is the air intake port, to prevent dust 

from entering the device.” Ex. 1006, [0039]. Nagayama is also concerned with 

preventing dust from entering the housing including from the environment or even 

potentially during maintenance of the back portion of the housing, and particularly 

as it relates to the sensitive LCD panel. Ex. 1003, ¶245. Putting a filter on the 

outlet to catch any such contaminants that might be introduced from the 

environment or during maintenance would have thus been obvious. Id. Thus, the 

combination of the combination of Nagayama and Gromatzky renders obvious 

dependent claim 5. Ex. 1003, ¶246. 
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5. Dependent Claim 6. 

[’311 Claim 6] The liquid crystal display device according to claim 
1, wherein: the width of the channel is in a range of 5 to 25 mm. 

See claim 1B. Further, Gromatzky discloses “[t]he front of the LCD module 

26 is placed approximately 9.4 millimeters from the lens 18 so that any protrusion 

on the lens 18 does not damage the LCD module 26.” Ex. 1007, 4:40-42. As 

explained above, it would have been obvious to apply this specific distance to the 

“front air passage AC1” of Nagayama to protect the liquid crystal panel and to 

allow air to flow in the front air passage AC1 for thermal management. Ex. 1003, 

¶247. Thus, the combination of the combination of Nagayama and Gromatzky 

renders obvious dependent claim 6. Ex. 1003, ¶248. 

6. Dependent Claim 7. 

[’311 Claim 7] The liquid crystal display device according to claim 
1, further comprising: a housing enclosing the liquid crystal 
panel, wherein the protection panel is made of a transparent 
material and is entirely located at a front side of the housing.  

See Claim 1B; Ex. 1003, ¶249-250.  

7. Independent Claim 9. 

[’311 Claim 9 Preamble] A liquid crystal display device, comprising: 

See Claim 1 Preamble; Ex. 1003, ¶251-252.  

[’311 Claim 9A] a liquid crystal panel; 

See Claim 1A; Ex. 1003, ¶253-254.  
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[’311 Claim 9B] a protection panel arranged a predetermined 
distance from the liquid crystal panel; and 

See Claim 1B and Claim 6; Ex. 1003, ¶255-257. 

[’311 Claim 9C] a flow control device to detect temperature 
variation caused by heat incident on a front side of the liquid 
crystal panel, and to control a flow rate of air blowing toward a 
channel, which is defined between the liquid crystal panel and the 
protection panel. 

See Claims 1C, 1D, 1E, and 3; Ex. 1003, ¶258-259.  

8. Dependent Claim 11. 

[’311 Claim 11] The liquid crystal display device according to 
claim 10, wherein: the flow control device further includes a 
temperature sensor to detect a temperature variation of the air 
having passed through the channel, and the flow rate controller is 
operated according to a signal transmitted from the temperature 
sensor. 

See Claims 1D and 1E. It would have been an obvious design choice to 

position “a temperature sensor to measure the temperature of air discharged from 

the channel” as recited in claim 1D, and as the temperature changes over time, the 

temperature sensor senses a “variation.” Ex. 1003, ¶262-266. 

9. Independent Claim 12. 

[’311 Claim 12 Preamble] A display device, comprising: 

See Claim 1 Preamble; Ex. 1003, ¶267-268.  

[’311 Claim 12A] a liquid crystal panel to display an image; 

See Claim 1A; Ex. 1003, ¶269-270. 
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 [’311 Claim 12B] a protection panel to protect the liquid crystal 
panel; and 

See Claim 1B; Ex. 1003, ¶271-272. 

 [’311 Claim 12C] a channel formed between the liquid crystal 
panel and the protection panel to pass air therebetween to remove 
heat from a front side of the liquid crystal panel, 

See Claim 1B and Claim 12B. Further, Nagayama describes device includes 

“a gap between the two, and the gap is referred to as the front air passage AC1.” 

Ex. 1006, [0020], Fig. 1. Similarly, Gromatzky describes that its LCD module 26 

“is placed approximately 9.4 millimeters from the lens 18” and the “[s]pacing 

between the lens 18 and the LCD module 26 also allows air to be routed across the 

LCD module 26 for thermal management.” Ex. 1007, 4:39-44, Fig. 1; see also Ex. 

1007, 4:32-36. Each of these channels is at the front side of their respective LCD 

panels. And the channels are formed to enable cooling, i.e., remove heat. Ex. 1003, 

¶273-275. 

 [’311 Claim 12D] wherein a distance between the liquid crystal 
panel and the protection panel is in a range of 5 mm to 25 mm. 

See Claim 6; Ex. 1003, ¶276-277. 

10. Independent Claim 13. 

[’311 Claim 13 Preamble] A display device, comprising: 

See Claim 1 Preamble; Ex. 1003, ¶278-279.  

[’311 Claim 13A] a liquid crystal panel to display an image; 

See Claim 1A; Ex. 1003, ¶280-281. 
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[’311 Claim 13B] a protection panel to protect the liquid crystal 
panel; 

See Claim 1B; Ex. 1003, ¶282-283. 

[’311 Claim 13C] a channel formed between the liquid crystal 
panel and the protection panel; and 

See Claim 1B and 12C; Ex. 1003, ¶284-285. 

[’311 Claim 13D] a flow control device to control the flow rate of 
air in the channel to remove heat from a front side of the liquid 
crystal panel, the flow control device comprising: 

See Claims 1B, 1E, and 12C; Ex. 1003, ¶286-289. 

[’311 Claim 13E] a fan to force air through the channel; 

See Claims 1E and 3; Ex. 1003, ¶290-291. 

[’311 Claim 13F] a temperature sensor to measure the 
temperature of air discharged from the channel; and 

See Claim 1D; Ex. 1003, ¶292-293. 

[’311 Claim 13G] a flow rate controller control the fan according 
to the measured temperature to regulate the flow rate of the air in 
the channel. 

See Claim 1E. Further, one of skill in the art would understand that changing 

the fan’s speed regulates the flow rate of the air. Ex. 1003, ¶294-295. 

B. Ground 2 – Claims 4 and 10 are Obvious Under 35 U.S.C. § 103 
Over the Combination of Nagayama and Gromatzky in view of 
Utsunomiya and the knowledge of a POSITA  

The combination of Nagayama, Gromatzky, and Utsunomiya renders 

dependent claims 4 and 10 obvious. 
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1. Dependent Claim 4. 

[’311 Claim 4] The liquid crystal display device according to claim 
3, wherein: the flow rate controller controls fan such that the air 
in the channel has a velocity in a range of 4 to 14 m/s. 

The combination of Nagayama and Gromatzky discloses all of the 

limitations of dependent claim 3 as demonstrated in Ground 1. The combination of 

Nagayama and Gromatzky, in further view of Utsunomiya discloses the additional 

limitation that “the air in the channel has a velocity in a range of 4 to 14 m/s.” 

 

Ex. 1010, Figure 4. As can be seen in Figure 4, Utsunomiya discloses that 

increasing the cooling air velocity significantly cools the display:  

Fig. 4 is a graph showing the relationship between a panel cooling air 

velocity and the panel operating temperature in 0.8"-SXGA (5000-Im class, 

25°C environment). For reducing the panel operating temperature from 70°C 
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to 60°C (ΔT=-10°C), the air velocity may be simply increased from 4.5 m/s 

to 8 m/s (Δ V=+3.5 m/s), whereas for reducing from 60°C to 50°C (ΔT=-

10°C), the air velocity must be increased from 8 m/s to 18 m/s (ΔV=+10 

m/s), as can be seen from the graph. 

Ex. 1010, 5:20-26; see also Ex. 1003, ¶239-241. Thus, Utsunomiya discloses a 

velocity in the range of 4-14 m/s. As described above, it would have been obvious 

to combine the specific cooling air velocity described in Utsunomiya with the 

cooling channel of Nagayama. Ex. 1003, ¶242-243. Thus, the combination of 

Nagayama, Gromatzky, and Utsunomiya renders obvious dependent claim 4. Ex. 

1003, ¶244. 

2. Dependent Claim 10. 

[’311 Claim 10] The liquid crystal display device according to 
claim 9, wherein: the flow control device has a flow rate controller 
to regulate the flow rate of the air such that air in the channel has 
a flow velocity of not less than 4 m/s when the channel defined 
between the liquid crystal panel and the protection panel has a 
spacing distance in a range of 5 to 25 mm. 

See Claims 4 (velocity) and 6 (spacing distance); Ex. 1003, ¶260-261. 

C. Ground 3 - Claims 1-3, 5-7, 9, and 11-13 are Obvious Under 35 
U.S.C. § 103 Over the Combination of Karppanen in view of 
Gromatzky and the knowledge of a POSITA  

As explained below, the combination of Karppanen and Gromatzky in view 

of the knowledge of a POSITA renders obvious all of the elements of claims 1-3, 

5-7, 9, and 11-13.  
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1. Independent Claim 1. 

[’311 Claim 1 Preamble] A liquid crystal display device, 
comprising: 

Karppanen discloses a Liquid Crystal Display device, i.e., an LCD. See Ex. 

1008, Abstract (“The[] invention relates to an electronic information board 

comprising a frame (40), a flat display element (30), such as a TFT LCD display or 

a plasma display, for presenting information”); see id., 1:13-28, 3:16-30, 6:5-7:5, 

claims 1, 15, Figs. 1-2. Ex. 1003, ¶296.  

[’311 Claim 1A] a liquid crystal panel;  

Karppanen describes a “display element 30” and gives as an example of TFT 

LCD Displays. See Ex. 1008, claim 15 (“the display element (30) is a TFT LCD 

display”); see id., Abstract, 1:13-28, 3:16-30, 6:5-7:5, Figs. 1-2. A POSITA at the 

relevant time would have understood that a conventional “TFT LCD display” 

includes a liquid crystal panel. Ex. 1003, ¶299-300.  

[’311 Claim 1B] a protection panel separated from the liquid 
crystal panel by a channel; 

Karppanen discloses that “display element 30” resides inside a “display 

casing 50,” which comprises a “back wall 52” and a “transparent front plate 54” 

that “forms the front surface of the information board.” Ex. 1008, 6:5-30. Front 

plate 54 is a “transparent front plate” and may be “made of shock-resistant glass.” 

Id., 6:9-11; claim 3. As Karppanen explains, “between the front surface of the 

display element and the front plate … there is a gap enabling circulation of air.” 
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Ex. 1008, 2:31-4:2; id., 6:23-26 (“Inside the display casing there is a display 

element 30 which has been supported at its edges by support elements 48 to the 

edge part of the display casing in such a way that there remains a gap enabling the 

circulation of air between the walls of the display casing and the outer surface of 

the display element.”). This channel is shown in annotated Figure 1, below: 

 

Ex. 1008, Fig. 1 (annotated); Ex. 1003, ¶302-305.  

[’311 Claim 1C] a flow control device to impart turbulence to an 
air flow in the channel, the flow control device comprising: 

Karppanen discloses a “cooling system” which “comprises at least one 

circulating fan for forming an air flow through the display casing ….” Ex. 1008, at 

4:3-10. In particular, Karppanen discloses controlling airflow within the display 

casing using “circulating fans 72” to maintain “the temperature within desired 
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limits.” Id., 9:9-11 (“In an information board according to the invention, a 

circulating air flow running through the device and display casing is generated 

with the help on which the temperature of the casings is maintained within desired 

limits.”); 8:6-9 (“There are circulating fans 72 inside the fan casing with the help 

of which a closed cooling air circulation is generated through the fan casing 70, 

cross-flow cell 80, device casing 60 and display casing 50.”). Karppanen discloses 

that the “operation of the circulating fans is controlled with a control unit.” Id., 8:3-

21; Ex. 1003, ¶307-310.  

Karppanen further discloses forming an airflow in the channel discussed 

above, explaining that “the display element (30) has been supported … [such] that 

between the front surface of the display element and the front plate … there is a 

gap enabling the circulation of air.” Ex. 1008, claim 2; Abstract. Karppanen notes 

that, “[t]hanks to the placement of the display element,” air can flow between the 

front surface of the display element and the front plate, “whereby cooling of the 

display is effective.” Id., 4:3-10. Karppanen further explains that “air flowing 

through the display [] casing ‘rinses’ the surface[] of … the display element, 

whereupon heat transfers effectively from these devices into the air flowing by.” 

Id., 4:3-10; Ex. 1003, ¶308.  

As discussed, Karppanen discloses using fans to form an air flow through 

the display casing, including the channel between the display element and front 
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plate, but does not expressly disclose using fans to “impart turbulence to an air 

flow.” However, in a similar field of endeavor, Gromatzky, as discussed above, 

describes using a fan with laminar air flow in such a channel to dissipate heat and 

notes, “the present invention may use any type of fan 32, including those that 

generate turbulent air. The fan 32 speed may also be adjusted to move air in the 

desired manner and efficiency.” Ex. 1007, 5:17-20; Ex. 1003, ¶309-310. The 

combination of Karppanen and Gromatzky renders this claim element obvious. Ex. 

1003, ¶311.  

[’311 Claim 1D] a temperature sensor to measure the temperature 
of air discharged from the channel; and  

As discussed above, Karppanen discloses a “cooling system” which 

“comprises at least one circulating fan for forming an air flow through the display 

casing ….” Ex. 1008, at 4:3-10. In particular, Karppanen discloses controlling 

airflow within the display casing using “circulating fans 72” to maintain “the 

temperature within desired limits.” Id., 9:9-11; 8:6-9. Karppanen discloses that the 

“operation of the circulating fans is controlled with a control unit.” Id., 8:3-21. 

Karppanen also discloses using “transducers that measure the temperature 

and are connected to the control unit.” Id., 9:14-16; Ex. 1003, ¶335. Karppanen 

discloses that these transducers are placed “in the display casing” and that the 

transducers transmit temperature signals to the control unit, which “controls the 

operation of the circulating fans 72 based on the measured temperatures in 
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accordance with a predetermined control logic.” Ex. 1008, 9:16-17; Ex. 1003, 

¶312.  

To the extent Karppanen does not expressly disclose that the transducers 

measure air discharged from the channel, a POSITA would recognize that the 

transducers could be positioned in a different location within the display casing. 

Ex. 1003, ¶313. In particular, a POSITA could position the transducers to measure 

air temperature of air flowing in the casing and would be positioned to measure the 

temperature of air discharged from the front channel. Ex. 1003, ¶314. A POSITA 

would recognize that such a placement aligns with Karppanen’s express 

description “control[ing] the operation of the circulating fans 72 based on the 

measured temperatures” as determined by the transducers. Ex. 1008, 9:14-17; Ex. 

1003, ¶314. 

For example, as discussed above with respect to Ground 1, Claim 1D, Burke 

describes a backlit LCD monitor and in particular discloses the use of multiple 

temperature sensors to monitor the status of the display: 

As shown in the exemplary embodiment depicted in FIG. 5, the 

controller 500 also monitors the temperature in the backlit LCD 

monitor through temperature sensors 502. Multiple temperature 

sensors 502 may be used in the backlit LCD monitor. For example, 

one temperature sensor 502 may monitor the temperature in the 

electronics chamber and another temperature sensor 502 may monitor 
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ambient temperature in the closed air space, or backlight chamber, 

between the backlight assembly 100 and the cooling assembly 300.  

Ex. 1011, 6:24-33; see also Ex. 1013 at [0019] & Claim 8; Ex. 1003, ¶313.  

Utilizing one or more temperature sensors and the decision of where and 

how many temperature sensors to utilize are simply a design choice based on the 

anticipated use case for the device, such as will it be utilized indoors or outdoors. 

Ex. 1003, ¶313. One of skill in the art would have modified Karppanen based on 

these known sensors and possible locations in order to monitor the temperature of 

air flowing by the panel since Karppanen discloses measuring the panel 

temperature and measuring the temperature of the air is merely an indirect measure 

of panel temperature. Ex. 1003, ¶314. Doing so would have simplified 

Karppanen’s temperature sensors since a sensor for measuring the air could be 

placed almost anywhere in the air flow, thus providing flexibility to the designer. 

Ex. 1003, ¶313-314. Thus, this claim element is obvious. 

[’311 Claim 1E] a flow rate controller to control air flow through 
the channel according to the measured temperature. 

As discussed above, Karppanen discloses a “cooling system” which 

“comprises at least one circulating fan for forming an air flow through the display 

casing ….” Ex. 1008, at 4:3-10. In particular, Karppanen discloses controlling 

airflow within the display casing using “circulating fans 72” to maintain “the 
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temperature within desired limits.” Id., 9:9-11; 8:6-9. Karppanen discloses that the 

“operation of the circulating fans is controlled with a control unit.” Id., 8:3-21. 

Karppanen also discloses using “transducers that measure the temperature 

and are connected to the control unit.” Id., 9:14-16. Karppanen discloses that these 

transducers are placed “in the display casing” and that the transducers transmit 

temperature signals to the control unit, which “controls the operation of the 

circulating fans 72 based on the measured temperatures in accordance with a 

predetermined control logic.” Id., 9:16-17; Ex. 1003, ¶316.  

A POSITA would recognize that Karppanen’s disclosure of “control[ling] 

operation of the circulating fans 72 based on the measured temperatures in 

accordance with a predetermined control logic” discloses or suggests controlling 

airflow in channel between the display element and front plate, e.g., by controlling 

the speed of the fans. Ex. 1003, ¶316. 

2. Dependent Claim 2. 

[’311 Claim 2] The liquid crystal display device according to claim 
1, wherein the channel comprises: an air inlet to guide air into the 
channel; and an air outlet to discharge air from the channel. 

With respect to Figure 2, Karppanen explains “[w]hen the circulating fans 

are in operation, the air flows from the fan casing through the third flow hole 64c 

to the cross-flow cell, from the cross-flow cell through the fourth flow hole 64d to 

the device casing 60, from the device casing through the first flow hole 64a to the 
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upper part of the display casing 50 and through the second flow hole 64b in the 

lower part of the display casing back to the fan casing, after which a new circuit 

begins.” Ex. 1008, 8:9-14.  

 

Ex. 1008, Fig. 2; Ex. 1003, ¶318. As shown in Figure 2 above, air flows in a circuit 

from flow hole 64b to flow hole 64c, through the “the cross-flow cell” 80, through 

cross flow hole 64d, and then through flow hole 64a where the air returns to flow 

hole 64b. A POSITA would thus recognize that flow hole 64a is an inlet and flow 

hole 64b is an outlet. Ex. 1003, ¶318.  
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3. Dependent Claim 3. 

[’311 Claim 3] The liquid crystal display device according to claim 
2, wherein the flow control device further comprises a fan to force 
air through the channel, wherein the flow rate controller controls 
the fan according to the detected temperature. 

See Claim 1C and Claim 1E. A POSITA would recognize that the “detected 

temperature” is the same as the measured temperature discussed above. Ex. 1003, 

¶320.  

4. Dependent Claim 5. 

[’311 Claim 5] The liquid crystal display device according to claim 
2, further comprising dust filters disposed in the air inlet and the 
air outlet. 

Karppanen discloses that “the ventilation slots may be equipped with filters 

(not shown in the figures) in order to prevent entry of impurities into the cross-

flow cell.” Ex. 1008, 10:1-3. Karppanen describes that these filters are with respect 

to outside air, however, a POSITA would recognize that these filters could 

alternatively be used to prevent entry of impurities into the gap between display 

element 30 and front plate 4 discussed above. Ex. 1003, ¶350-351. Further, “there 

are multiple locations where impurities may cause problems for the electronic 

information board.” Id., ¶327. Thus, to reduce the risk of impurities a POSITA 

would have been motived to include a filter on both the inlet and the outlet. Id., 

¶328. 
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5. Dependent Claim 6. 

[’311 Claim 6] The liquid crystal display device according to claim 
1, wherein: the width of the channel is in a range of 5 to 25 mm. 

Karppanen discloses a gap between display element 30 and front plate 54 as 

discussed above. In a similar field, Gromatzky discloses a specific distance 

between the display panel assembly and the front side of the housing—9.4 

millimeters. Ex. 1007, 4:39-41. As explained above, it would have been obvious to 

apply this specific distance to the display element and front plate of Karppanen to 

protect the display element and to allow air to flow in the front channel for thermal 

management. Ex. 1003, ¶330. Thus, the combination of Karppanen and Gromatzky 

renders obvious dependent claim 6. 

6. Dependent Claim 7. 

[’311 Claim 7] The liquid crystal display device according to claim 
1, further comprising: a housing enclosing the liquid crystal 
panel, wherein the protection panel is made of a transparent 
material and is entirely located at a front side of the housing.  

See Claim 1B. Karppanen discloses that the display element 30 is arranged 

with a “front channel” between the display element and a front plate 54. Front plate 

54 is a “transparent front plate” and includes a claim requiring that “the front plate 

(54) is made of shock-resistant glass.” Ex. 1008, 6:9-11; claim 3. As Karppanen 

explains, “between the front surface of the display element and the front plate … 

there is a gap enabling circulation of air.” Ex. 1008, 2:31-4:2; Ex. 1003, ¶332.  
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As shown in the figure below, the front plate 54 is entirely located at the 

front side of the liquid crystal display panel, which is held in display casing 50. See 

Ex. 1008, Abstract; 6:9-12 (“A display casing 50 comprising a back wall 52, a 

transparent front plate 54 and an edge part 56 having a flange-like fastening collar 

58 running in the direction of the front plate has been fastened to the frame by 

fastening means 44.”); see also id., 6:23-26 (“Inside the display casing there is a 

display element 30…”).  

 

Ex. 1008, Fig. 1 (annotated); Ex. 1003, ¶332.  

7. Independent Claim 9. 

[’311 Claim 9 Preamble] A liquid crystal display device, comprising: 

See Claim 1 Preamble, Ex. 1003, ¶334.  

[’311 Claim 9A] a liquid crystal panel; 
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See Claim 1A; Ex. 1003, ¶336-337. 

[’311 Claim 9B] a protection panel arranged a predetermined 
distance from the liquid crystal panel; and 

See Claim 1B. Karppanen discloses a gap between display element 30 and 

front plate 54 as discussed above. In a similar field, Gromatzky discloses a specific 

distance between the display panel assembly and the front side of the housing—9.4 

millimeters. Ex. 1007, 4:39-41; Ex. 1003, ¶338-338. 

[’311 Claim 9C] a flow control device to detect temperature 
variation caused by heat incident on a front side of the liquid 
crystal panel, and to control a flow rate of air blowing toward a 
channel, which is defined between the liquid crystal panel and the 
protection panel. 

See Claims 1C, 1D, 1E, and 3. Karppanen further discloses that “[i]n 

addition to the own heat production of the devices also the ambient circumstances 

of the casings, such as the temperature of the location in which they are placed and 

sunshine, affect their warming up.” Ex. 1008, 9:6-9; 1:21-26 (“The problem is that 

when used in environments having high temperatures, the temperatures of the 

display devices easily rise too high…. it is important that the temperatures at 

different points inside the display device can be kept as constant as possible.”). A 

POSITA would recognize that Karppanen’s device is configured to detect 

temperature variation caused by heat incident on a front side of the liquid crystal 

panel, and to control a flow rate of air blowing toward a channel, i.e., the gap 

between display element 30 and front plate 54, based on that temperature 
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measurement. Ex. 1003, ¶341-43. Thus, this claim element would have been 

obvious.  

8. Dependent Claim 11. 

[’311 Claim 11] The liquid crystal display device according to 
claim 10, wherein: the flow control device further includes a 
temperature sensor to detect a temperature variation of the air 
having passed through the channel, and the flow rate controller is 
operated according to a signal transmitted from the temperature 
sensor. 

See Claims 1D and 1E; Ex. 1003, ¶347-350. 

9. Independent Claim 12. 

[’311 Claim 12 Preamble] A display device, comprising: 

See Claim 1 Preamble; Ex. 1003, ¶352.  

[’311 Claim 12A] a liquid crystal panel to display an image; 

See Claim 1A. A POSITA would recognize that an LCD display displays an 

image. Ex. 1003, ¶374.  

[’311 Claim 12B] a protection panel to protect the liquid crystal 
panel; and 

See Claim 1B; Ex. 1003, ¶356.  

[’311 Claim 12C] a channel formed between the liquid crystal 
panel and the protection panel to pass air therebetween to remove 
heat from a front side of the liquid crystal panel, 

See Claim 1B and Claim 1C. As Karppanen explains, “between the front 

surface of the display element and the front plate … there is a gap enabling 

circulation of air.” Ex. 1008, 2:31-4:2; id., 6:23-26 (“Inside the display casing there 
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is a display element 30 which has been supported at its edges by support elements 

48 to the edge part of the display casing in such a way that there remains a gap 

enabling the circulation of air between the walls of the display casing and the outer 

surface of the display element.”); Ex. 1003, ¶358-360.  

[’311 Claim 12D] wherein a distance between the liquid crystal 
panel and the protection panel is in a range of 5 mm to 25 mm. 

See Claim 6; Ex. 1003, ¶362.  

10. Independent Claim 13. 

[’311 Claim 13 Preamble] A display device, comprising: 

See Claim 1 Preamble; Ex. 1003, ¶364.  

[’311 Claim 13A] a liquid crystal panel to display an image; 

See Claim 12A; Ex. 1003, ¶366. 

[’311 Claim 13B] a protection panel to protect the liquid crystal panel; 

See Claim 1B; Ex. 1003, ¶368.  

[’311 Claim 13C] a channel formed between the liquid crystal 
panel and the protection panel; and 

See Claim 12C; Ex. 1003, ¶370.  

[’311 Claim 13D] a flow control device to control the flow rate of 
air in the channel to remove heat from a front side of the liquid 
crystal panel, the flow control device comprising: 

See Claims 1C and 1E; Ex. 1003, ¶372.  

[’311 Claim 13E] a fan to force air through the channel; 

See Claim 3; Ex. 1003, ¶374.  
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[’311 Claim 13F] a temperature sensor to measure the 
temperature of air discharged from the channel; and 

See Claim 1D; Ex. 1003, ¶376.  

[’311 Claim 13G] a flow rate controller control the fan according 
to the measured temperature to regulate the flow rate of the air in 
the channel. 

See Claim 1E; Ex. 1003, ¶378.  

D. Ground 4 – Claims 4 and 10 are Obvious Under 35 U.S.C. § 103 
Over the Combination of Karppanen and Gromatzky in view of 
Utsunomiya and the knowledge of a POSITA  

Karppanen discloses all the elements of the independent claims and further 

discloses varying the velocity of the air based on the temperature of the display. 

Gromatzky further discloses turbulent airflow and the specific distance between 

the display element and front panel. Utsunomiya discloses the specific 

characteristics of the cooling air, including the velocity of the air in the housing. 

The combination of Karppanen, Gromatzky, and Utsunomiya renders dependent 

claims 4 and 10 obvious. 

1. Dependent Claim 4. 

[’311 Claim 4] The liquid crystal display device according to claim 
3, wherein: the flow rate controller controls fan such that the air 
in the channel has a velocity in a range of 4 to 14 m/s. 

Karppanen and Gromatzky disclose all of the limitations of dependent claim 

3 as demonstrated in Ground 3. The combination of Karppanen and Gromatzky in 

further view of Utsunomiya discloses the additional limitation that “the flow 
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velocity of air in the front channel is maintained at 4 m/s or more.” Ex. 1003, ¶322-

325.  

 

Ex. 1010, Figure 4. As can be seen in Figure 4, Utsunomiya discloses that 

increasing the cooling air velocity significantly cools the display:  

Fig. 4 is a graph showing the relationship between a panel cooling air 

velocity and the panel operating temperature in 0.8"-SXGA (5000-Im class, 

25°C environment). For reducing the panel operating temperature from 700C 

to 6O0C (ΔT=-10°C), the air velocity may be simply increased from 4.5 m/s 

to 8 m/s (Δ V=+3.5 m/s), whereas for reducing from 60°C to 50°C (ΔT=-

10°C), the air velocity must be increased from 8 m/s to 18 m/s (ΔV=+10 

m/s), as can be seen from the graph. 

Ex. 1010, 5:20-26. As described above, it would have been obvious to combine the 

specific cooling air velocity described in Utsunomiya with the cooling channel of 



Petition for Inter Partes Review 
U.S. Patent No. 8,223,311 

55 
US2008 21926354 2   

Karppanen. Ex. 1003, ¶25. Thus, the combination of Karppanen, Gromatzky, and 

Utsunomiya renders obvious dependent claim 4.  

2. Dependent Claim 10. 

[’311 Claim 10] The liquid crystal display device according to 
claim 9, wherein: the flow control device has a flow rate controller 
to regulate the flow rate of the air such that air in the channel has 
a flow velocity of not less than 4 m/s when the channel defined 
between the liquid crystal panel and the protection panel has a 
spacing distance in a range of 5 to 25 mm. 

See Claims 4 (velocity) and 6 (spacing distance). 

IX. Any Secondary Considerations Cannot Overcome the Clear Evidence of 
Obviousness. 

Petitioner is aware that Patent Owner has disclosed purported secondary 

considerations of non-obviousness in the ITC Action. Patent Owner’s purported 

evidence of secondary considerations is presented in its Response to Final 

Invalidity and Unenforceability Contentions (“Contentions”). 

The Contentions identify the following purported secondary considerations 

of non-obviousness: (A) unexpected results, (B) long-felt need and failure of 

others, (C) copying by competitors, (D) industry praise, and (E) commercial 

success. The Contentions themselves and the evidence that purports to support the 

Contentions are designation Confidential Business Information, and thus cannot be 

disclosed in this proceeding absent authorization by Patent Owner. However, none 

of these purported secondary considerations finds a nexus to any purportedly novel 
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element in any claim. As the Federal Circuit has explained, when objective 

evidence results from something that is not “both claimed and novel in the claim, 

there is no nexus to the merits of the claimed invention.” In re Huai-Hung Kao, 

639 F.3d 1057, 1068 (Fed. Cir. 2011) (emphasis original); ClassCo, Inc. v. Apple, 

Inc., 838 F.3d 1214, 1220 (Fed. Cir. 2016) (“A nexus may not exist where, for 

example, the merits of the claimed invention were ‘readily available in the prior 

art.’” (quoting Richdel, Inc. v. Sunspool Corp., 714 F.2d 1573, 1580 (Fed. Cir. 

1983)).  

Further, while Petitioner bears the ultimate burden of persuasion on 

establishing invalidity, the initial burden of production secondary considerations in 

this proceeding must fall to Patent Owner. Pfizer, Inc. v. Apotex, Inc., 480 F.3d 

1348, 1360 (Fed. Cir. 2007) (“[O]nce a challenger has presented a prima facie case 

of invalidity, the patentee has the burden of going forward with rebuttal 

evidence.”). Thus, Petitioner must come forward with secondary considerations in 

this proceeding before Petitioner can respond to those secondary considerations.  

In any event, the Board—at the institution phase—has repeatedly held that 

evidence of secondary considerations presented by the Patent Owner should be 

addressed in a trial where the parties may develop, and the Board may consider, a 

full record. See, e.g., Tristar Products, Inc. v. Choon’s Design, LLC, IPR2015-

01883, Paper No. 6 at 26 (PTAB Mar. 9, 2016). That is the appropriate course 
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here, especially given that “the inventions represent[] no more than ‘the predictable 

use of prior art elements according to their established functions,’” and, thus any 

“secondary considerations are inadequate to establish nonobviousness as a matter 

of law.” Wyers v. Master Lock Co., 616 F.3d 1231, 1246 (Fed. Cir. 2010) (quoting 

KSR, 550 U.S. at 417). 

X. Discretionary Denial is Inappropriate Under Section 314(a).  

As discussed above, the ’311 Patent has not been asserted in a district court 

litigation. While there is a corresponding ITC proceeding involving the ’311 

Patent, “[t]he PTAB will not discretionarily deny petitions based on applying 

Fintiv to a parallel ITC proceeding.” Dir. Vidal, Interim Procedure for 

Discretionary Denial in AIA Post-Grant Proceedings with Parallel District Court 

Litigation (Jun. 21, 2022). 

XI. Denial Under Section 325(d) is Inappropriate.  

This Petition does not present “the same or substantially the same prior art or 

arguments previously were presented to the Office.” 35 U.S.C. §325(d). None of 

the prior art references used herein were cited in a rejection during prosecution of 

U.S. Application No. 12/478,832, which issued as the ’311 Patent. 

XII. Conclusion 

In view of the foregoing, there is a reasonable likelihood that Petitioner will 

prevail with respect to claims 1-7 and 9-13 of the ’311 Patent.  
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Respectfully submitted, 
 
 
By: /s/ John C. Alemanni  
John C. Alemanni 
Reg. No. 47,384 
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CERTIFICATE OF WORD COUNT 
 
 The undersigned certifies pursuant to 37 C.F.R. § 42.24(d) that the foregoing 

Petition for Inter Partes Review excluding any table of contents, mandatory 

notices, certificates of service or word count, or appendix of exhibits or claim 

listing, contains 11,935 words according to the word-processing program used to 

prepare this paper (Microsoft Word). Petitioner certifies that this Petition for Inter 

Partes Review does not exceed the applicable type-volume limit of 37 C.F.R. § 

42.24(a).  

 

Dated: July 14, 2023  By:  By: /s/ John C. Alemanni  
John C. Alemanni 
Reg. No. 47,384 
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