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CHART OF CLAIMS
[3pre] A backlight package comprising:
[3a] a light guiding plate having a first side;
[3b] a first fastener having a first portion and a second portion, the first portion 
disposed adjacent to the first side of the light guiding plate, wherein the first 
portion and the second portion are arranged in a substantially perpendicular 
relationship to form a substantially L-shaped structure; and
[3c] a light emitting device disposed on the first portion of the first fastener for 
emitting a light toward the light guiding plate.
[4] The backlight package as claimed in claim 3, wherein the second portion 
extends above the light guiding plate.
[5] The backlight package as claimed in claim 3, further comprising a circuit 
board and a conducting wire, the circuit board connecting the second portion, 
and the conducting wire electrically coupling the light emitting device to the 
circuit board.
[6] The backlight package as claimed in claim 3, further comprising a circuit 
board and a heat dissipating means, the circuit board connecting the second 
portion, and the heat dissipating means attached onto the surface of the circuit 
board for conducting a heat generated thereon.
[7pre] A backlight package comprising:
[7a] a light guiding plate having a first side;
[7b] a first fastener having a first portion and a second portion, the first portion 
extending along the first side of the light guiding plate, and the second portion 
extending above the light guiding plate wherein the first portion and the second 
portion are arranged in a substantially perpendicular relationship to form a 
substantially L-shaped structure;
[7c] a light emitting device disposed on the first portion of the first fastener for 
emitting a light toward the light guiding plate; and
[7d] a circuit board connecting the second portion of the first fastener; and
[7e] a conducting wire electrically coupling the light emitting device to the 
circuit board.
[8] The backlight package as claimed in claim 7, wherein the first portion is 
substantially perpendicular to the second portion.
[9] The backlight package as claimed in claim 7, further comprising a heat 
dissipating means attached onto the surface of the circuit board for conducting a 
heat generated thereon.
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I. INTRODUCTION 

I, R. Jacob Baker, declare as follows: 

1. My name is R. Jacob Baker. I have been asked by Petitioner BOE 

Technology Group Co. Ltd. (“Petitioner”) to provide my expert opinions in support 

of the above-identified petition for inter partes review of claims 3-9 (“Challenged 

Claims”) of U.S. Patent No. 7,168,842 (“842 patent,” EX1001), owned by 

Optronic Sciences LLP (“PO”), pursuant to 35 U.S.C. §§311–19 and 37 C.F.R. 

§42.100. 

2. I currently hold the opinions set forth in this declaration. 

3. In summary, it is my opinion that the references cited below anticipate 

or render obvious the Challenged Claims.  My detailed opinions on the claims are 

set forth below. 

4. I am being compensated for my time at the rate of $765 per hour.  

This compensation is not contingent upon my performance, the outcome of this 

matter, or any issues involved in or related to this matter. 

II. BACKGROUND AND QUALIFICATION 

5. My qualifications generally are set forth in my Curriculum Vitae, 

which is attached as EX1021 and also includes a list of the publications I have 

authored and a list of the other cases in which I have testified during the last four 

years.  
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6. I have been working as an Engineer since 1985 and I have been 

teaching Electrical and Computer Engineering courses since 1991. I am currently a 

Professor of Electrical and Computer Engineering at the University of Nevada, Las 

Vegas (“UNLV”).  

7. I received B.S. and M.S. degrees in Electrical Engineering from 

UNLV in 1986 and 1988, respectively. I received my Ph.D. in Electrical 

Engineering from the University of Nevada, Reno, in 1993.  

8. My doctoral research, culminating in the award of a Ph.D., 

investigated the use of power MOSFETs in the design of very high peak power, 

and high-speed, instrumentation. I developed techniques to reliably stack power 

MOSFETs to switch higher voltages, that is, greater than 1,000 V and 100 Amps of 

current with nanosecond switching times. This work was reported in the paper 

entitled “Transformerless Capacitive Coupling of Gate Signals for Series 

Operation of Power MOSFET Devices,” published in the IEEE Transactions on 

Power Electronics. The paper received the Best Paper Award in 2000. 

B. Industry Experience 

9. I have done technical and expert witness consulting for over 200 

companies and their subsidiaries since I started working as an engineer in 1985. 

From 1985 to 1993, I worked for EG&G Energy Measurements and the Lawrence 

Livermore National Laboratory designing nuclear diagnostic instrumentation for 
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underground nuclear weapon tests at the Nevada test site. During this time, I 

designed, and oversaw the fabrication of, over 30 electronic and electro-optic 

instruments, including high-speed cable and fiber-optic receiver/transmitters, 

PLLs, frame and bit-syncs, data converters, streak-camera sweep circuits, Pockel’s 

cell drivers, micro-channel plate gating circuits, charging circuits for battery 

backup of equipment for recording test data, and analog oscilloscope electronics. 

10. My work during this time, as one example, had a direct impact on my 

doctoral research work using power MOSFETs, subsequent publishing efforts, and 

industry designs. In addition to the 2000 Best Paper Award from the IEEE Power 

Electronics Society, I published several other papers in related areas while working 

in industry. I hold a patent, Patent No. 5,874,830, in the area of power supply 

design, titled, “Adaptively biased voltage regulator and operating method,” which 

was issued on February 23, 1999. I have designed dozens of linear and switching 

power supplies for commercial products and scientific instrumentation. 

11. I am a licensed Professional Engineer and have extensive industry 

experience in circuit design, fabrication, and manufacture of Dynamic Random 

Access Memory (DRAM) semiconductor integrated circuit chips, Phase-Change 

Random Access Memory (PCRAM) chips, and CMOS Image Sensors (CISs) at 

Micron Technology, Inc. (“MTI”) in Boise, Idaho. I spent considerable time 

working on the development of flash memory chips while at MTI. My efforts 
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resulted in more than a dozen patents relating to flash memory. One of my projects 

at MTI included the development, design, and testing of circuit design techniques 

for a multi-level cell (MLC) flash memory using signal processing. This effort 

resulted in higher-density memories for use in solid-state drives and flash memory 

cards having an ATA interface that are ubiquitous in consumer electronics, 

including cameras and data storage systems. Further, the use of higher-density 

memory can result in fewer changes in the flash translation layer for logical-to-

physical addressing, less need for garbage collection, and larger data segments that 

can improve a computing system’s performance. Another project I worked on at 

MTI focused on the design of buffers for high-speed double-data rate DRAM, 

which resulted in around 10 U.S. patents in buffer design. Among many other 

experiences, I led the development of the delay locked loop (DLL) in the late 

1990s so that MTI DRAM products could transition to the DDR memory protocol, 

used in mobile and non-mobile (server, desktop, cell phones, tablets, etc.) 

computing systems as main computer memory, for addressing and controlling 

accesses to memory via interprocess communications (IPC) with the memory 

controller (MC). I provided technical assistance with MTI’s acquisition of Photobit 

during 2001 and 2002, including transitioning the manufacture of CIS products 

into MTI’s process technology. Further, I did consulting work at Sun 

Microsystems and then Oracle on the design of memory modules during 2009 and 
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2010. This work entailed the design of low-power, high-speed, and wide 

interconnection methods with the goal of transmitting data to/from the memory 

module and the MC at higher speeds. 

12. I have extensive experience in the development of instrumentation 

and commercial products in a multitude of areas including: integrated 

electrical/biological circuits and systems, array (memory, imagers, and displays) 

circuit design, CMOS analog and digital circuit design, diagnostic electrical and 

electro-optic instrumentation for scientific research, CAD tool development and 

online tutorials, low-power interconnect and packaging techniques, design of 

communication/interface circuits (to meet commercial standards such as USB, 

firewire, DDR, PCIe, SPI, etc.), circuit design for the use and storage of renewable 

energy, and power electronics. For example, a part of my research at Boise State, 

for many years, focused on the use of Thru-Silicon-Vias (TSVs), aka Thru-Wafer 

Vias (TWVs), for high-density 3D packaging. These packaging techniques were 

utilized in the memory module development work I did with Sun Microsystems 

and Oracle. As another example, I designed circuitry for use in implementing 

Universal Serial Bus (USB) interface circuits while I did consulting at Tower 

Semiconductor. I designed PCI communication circuits for IPC between a 

Graphics Processor Unit (GPU) and memory while consulting for Rendition, Inc. 

From 1994 to 1996, I worked on the design of displays at Micron Display and 
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Micron Technology, Inc. (“Micron”) in Boise, Idaho. This work was at a time 

when cathode ray tubes (CRTs) were still the dominant type of display. Flat panel 

displays were being developed with the hope of replacing CRTs in the consumer 

market. I worked on flat panel displays which resulted in 5 patents: 5,598,156, 

5,638,085, 5,818,365, 5,894,293, and 5,909,201. I worked on the design of the 

pixels, both active and passive, as well as the supporting electronics for processing 

video signals. I was also involved with the evaluation of display technologies 

including liquid crystal displays (LCDs), light-emitting diodes, plasma displays, 

and organic light emitting diode (OLED) displays; the display technologies that 

were looking to displace CRTs in the consumer market. I was involved with the 

packaging of the displays including the vacuum sealing and deposition of the 

phosphors for light wavelength conversion. I also taught display design as a topic 

in my courses and did display design consulting again in industry for Cirque in 

2013.  

13. My current research work is focused in part on the design of 

integrated circuits for wireless sensing using LIDAR (LIght Detection And 

Ranging). I have worked with several companies in the development of these 

circuits and systems including Freedom Photonics, Aerius Photonics, and FLIR. In 

the early 1990s, I worked on wireless systems for wideband impulse radar while at 

Lawrence Livermore Laboratory. Further, part of my research for several years 
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focused on the digitization of IQ channels using delta-sigma modulation. The 

knowledge and experience gained from this effort are reflected in my textbook 

CMOS Mixed-Signal Circuit Design and a presentation, which I have present-ed at 

several universities and companies, 

http://cmosedu.com/jbaker/papers/talks/BP_DSM_talk.pdf.  

C. Academic Experience 

14. I was an adjunct faculty member in the Electrical Engineering 

departments of UNLV and UNR from 1991-1993. From 1993 to 2000, I served on 

the faculty at the University of Idaho as an Assistant Professor and then as a 

tenured Associate Professor of Electrical Engineering. In 2000, I joined a new 

Electrical and Computer Engineering program at Boise State University (“BSU”), 

where I served as department chair from 2004 to 2007. At BSU, I helped establish 

graduate programs in Electrical and Computer Engineering including, in 2006, the 

university’s second Ph.D. degree. In 2012, I re-joined the faculty at UNLV. Over 

the course of my career as a professor, I have advised more than 100 masters and 

doctoral students. 

15. I have been recognized for my contributions as an educator in the 

field. While at Boise State University, I received the President’s Research and 

Scholarship Award (2005), Honored Faculty Member recognition (2003), and 

Outstanding Department of Electrical Engineering Faculty recognition (2001). In 
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2007, I received the Frederick Emmons Terman Award (the “Father of Silicon 

Valley”). The Terman Award is bestowed annually upon an outstanding young 

electrical/computer engineering educator in recognition of the educator’s 

contributions to the profession. In 2011, I received the IEEE Circuits and Systems 

Education Award. I received the Tau Beta Pi Outstanding Electrical and Computer 

Engineering Professor Award every year it was awarded while I have been back at 

UNLV. 

16. I have authored several books and papers in the electrical and 

computer engineering area. My published books include CMOS Circuit Design, 

Layout, and Simulation (Baker, R.J., Wiley-IEEE, ISBN: 9781119481515 (4th ed., 

2019)) and CMOS Mixed-Signal Circuit Design (Baker, R.J., Wiley-IEEE, ISBN: 

9780470290262 (2nd ed., 2009) and ISBN: 9780471227540 (1st ed., 2002)). I co-

authored DRAM Circuit Design: Fundamental and High-Speed Topics (Keeth, B., 

Baker, R.J., Johnson, B., and Lin, F., Wiley-IEEE, ISBN: 9780470184752 (2008)), 

DRAM Circuit Design: A Tutorial (Keeth, B. and Baker, R.J., Wiley-IEEE, ISBN: 

0-7803-6014-1 (2001)), and CMOS Circuit Design, Layout and Simulation (Baker, 

R.J., Li, H.W., and Boyce, D.E., Wiley - IEEE, ISBN: 9780780334168 (1998)). I 

contributed as an editor and co-author on several other electrical and computer 

engineering books. 
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D. Other Relevant Experience 

17. I have performed technical and expert witness consulting for more 

than 200 companies and their subsidiaries and given more than 50 invited talks at 

conferences, companies, and universities. Further, I am the author or co-author of 

more than 100 papers and presentations in the areas of electrical and computer 

engineering design, fabrication, and packaging. 

18. I currently serve, or have served, as a volunteer on the IEEE Press 

Editorial Board (1999-2004); as editor for the Wiley-IEEE Press Book Series on 

Microelectronic Systems (2010-2018); as the Technical Program Chair of the 2015 

IEEE 58th International Midwest Symposium on Circuits and Systems (MWSCAS 

2015); on the IEEE Solid-State Circuits Society (SSCS) Administrative Committee 

(2011-2016); as a Distinguished Lecturer for the SSCS (2012-2015); the 

Technology Editor (2012-2014) and Editor-in-Chief (2015-2020) for IEEE Solid-

State Circuits Magazine; IEEE Kirchhoff Award Committee (2020-2023); and 

advisor for the student branch of the IEEE at UNLV (2013-2024). These meetings, 

groups, and publications are intended to allow researchers to share and coordinate 

research. My active participation in these meetings, groups, and publications 

allowed me to see what other researchers in the field have been doing. 
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19. In addition to the above, I am an IEEE Fellow for contributions to 

semi-conductor memory design and a member of the honor societies Eta Kappa Nu 

and Tau Beta Pi.  

III. DOCUMENTS AND OTHER MATERIALS RELIED UPON 

20. In forming the opinions set forth in this declaration, I have reviewed 

the documents in the following table: 

Exhibit No. Description
1001 U.S. Pat. No. 7,168,842 (“the 842 Patent”)
1003 File History of 7,168,842 (11/00,372)
1004 JP 2004-279262 (“Kurokawa”)
1005 U.S. 7,218,041 (“Isoda”)
1006 U.S. 2002/0047978 (“Fukuta”)
1007 U.S. 2002/0140880 (“Weindorf”)
1008 U.S. Pat. No. 6,927,424 (“Uekusa”)
1009 U.S. 2002/0030445 (“Fukasawa”)
1010 JP 2001-164583 (Machine Translated via Google Translate and 

Espacenet)
1011 U.S. 2004/0061440 (“Imai”)
1012 U.S. 2004/0130884 (“Yoo”)
1013 JP 2004-193002 (“Sakai”) (Machine Translated via Google 

Translate)
1014 U.S. 2004/0262053 (“Ludewig”)
1015 U.S. 2004/0169451 (“Oishi”)
1016 KR 2004/0057269 (Machine Translated via Google Translate)
1017 EP 1467414 (“Ge”)
1018 U.S. 2001/0024250 (“Fujishiro”)
1019 JP 2001-160312 (“Takuo”) (Machine Translated via Google 

Translate)
1020 U.S. 2001/0030866 (“Hochstein”)
1021 Curriculum Vitae of Dr. R. Jacob Baker
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21. Additionally, I have utilized my own experience and expertise, 

including regarding the knowledge and capabilities of a person of ordinary skill in 

the relevant art in the timeframe of the claimed priority date of the 842 patent.  

IV. STATUTORY GROUNDS FOR CHALLENGE 

22. In this declaration, I offer opinions on the following grounds that are 

the basis for this IPR proceeding: 

Ground Claims Stat. Basis Prior Art

1 3-9 35 U.S.C. § 102 Uekusa

2 3-9 35 U.S.C. § 103 Uekusa, Isoda

3 6, 9 35 U.S.C. § 103 Uekusa, Applicant Admitted Prior 
Art (AAPA)

4 3-9 35 U.S.C. § 102 Kurokawa

5 4, 7-9 35 U.S.C. § 103 Kurokawa

6 3-9 35 U.S.C. § 103 Kurokawa, Isoda

7 3, 4 35 U.S.C. § 102 Fukuta

8 4 35 U.S.C. § 103 Fukuta

V. RELEVANT PATENT LAW AND LEGAL STANDARDS 

A. Date of Invention 

23. I have been asked to use the date of the filing of the earliest 

application to which priority is claimed (i.e., December 1, 2004) as the date of 

invention for purposes of my analysis. 
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B. Anticipation 

24. I am informed and understand that a patent claim is invalid under 35 

U.S.C. § 102 if a prior art disclosure teaches every element required by the claim, 

either expressly or inherently.  The identical invention must be shown in as 

complete detail as is contained in the claim. When a claim covers several structures 

or compositions, either generically or as alternatives, the claim is deemed 

anticipated if any of the structures or compositions within the scope of the claim is 

known in the prior art. 

C. Obviousness 

25. I am informed and understand that a patent claim is invalid under 35 

U.S.C. § 103 if the differences between the invention and the prior art are such that 

the subject matter as a whole would have been obvious at the time of the invention 

to a person having ordinary skill in the art to which the subject matter pertains.  

Obviousness, as has been explained to me, is based on (i) the scope and content of 

the prior art, (ii) the differences between the prior art and the claim, (iii) the level 

of ordinary skill in the art, and (iv) any secondary indicia of non-obviousness (e.g., 

“secondary considerations” such as commercial success in the marketplace of the 

claimed invention), to the extent that they exist. 

26. I further understand that obviousness may be demonstrated by 

showing that it would have been obvious to combine the teachings of more than 
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one item of prior art.  In determining whether a piece of prior art could have been 

combined with other prior art or with other information within the knowledge of a 

person having ordinary skill in the art, the following are examples of approaches 

and rationales that may be considered: 

 Combining prior art elements according to known methods to yield 

predictable results; 

 Simple substitution of one known element for another to obtain 

predictable results; 

 Use of a known technique to improve similar devices (methods, or 

products) in the same way; 

 Applying a known technique to a known device (method or 

product) ready for improvement to yield predictable results; 

 Applying a technique or approach that would have been obvious to 

try (choosing from a finite number of identified, predictable 

solutions, with a reasonable expectation of success); 

 Known work in one field of endeavor may prompt variations of it 

for use in either the same field or a different one based on design 

incentives or other market forces if the variations would have been 

predictable to a person having ordinary skill in the art; and 
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 Some teaching, suggestion, or motivation in the prior art that 

would have led one of ordinary skill to modify the prior art 

reference or to combine prior art reference teachings to arrive at 

the claimed invention. 

27. I further understand that an invention may be obvious if one of 

ordinary skill in the art, facing a wide range of needs created by developments in 

the field, would have seen an obvious benefit to the solutions tried by the 

applicant.  When there is a design need or market pressure to solve a problem and 

there are a finite number of identified, predictable solutions, it may be obvious to a 

person of ordinary skill to try the known options.  If a technique has been used to 

improve one device, and a person of ordinary skill in the art would recognize that it 

would improve similar devices in the same way, using the technique would have 

been obvious. 

28. I further understand that a person of ordinary skill in the art is a 

hypothetical person who is presumed to be aware of all of the relevant art at the 

time of the invention.  The person of ordinary skill may be able to fit together the 

teachings of multiple patents and/or printed publications employing ordinary 

creativity and the common sense that familiar items may have uses in another 

context or beyond their primary purposes. 
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29. I also understand that when considering the obviousness of a patent 

claim, one should consider whether a teaching, suggestion, or motivation to 

combine the references exists so as to avoid impermissibly applying hindsight 

when combining or modifying the prior art.  I understand this test should not be 

applied rigidly, but that the test can be important to avoid such hindsight. 

30. I also understand that one of ordinary skill in the art must have a 

reasonable expectation of success in combining or modifying prior art references. 

31. I also understand that all elements of a claim must be considered in an 

obviousness analysis. 

D. Claim Construction 

32. I understand that claims are construed from the perspective of a 

person of ordinary skill as of the effective filing date of the patent application. A 

“person of ordinary skill in the art” is a hypothetical person who is presumed to 

have known the relevant art at the time of the invention. 

33. I understand that persons of ordinary skill in the art are deemed to 

read the claims in the context of the entire patent, including the specification and 

prosecution history. In other words, the terms are not considered in a vacuum. 

34. I understand that the claims define the invention and the terms used in 

the claims are generally given the plain and ordinary meanings they would have to 

a person of ordinary skill in the art at the time of the effective filing date of the 
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application. The context of a claim can be particularly helpful, and other claims 

may inform the meaning of a term in a particular claim.  

35. I understand that claim terms are normally used consistently 

throughout a patent. Thus, the meaning of a term may help inform the meaning of 

the same term in other claims. Differences between claims may also help define 

the terms, although this may not be the case where the specification or prosecution 

history indicate that such differences do not impact the scope of the claims. 

36. I understand that a patentee can act as its own lexicographer by 

defining a term, in the patent specification, to have specific meaning. It is my 

understanding that statements made to the patent office by the patentee or its legal 

representative during prosecution can serve to illuminate, or possibly narrow the 

proper scope of claim terms, and that such statements must be considered when 

construing the claim terms. This is sometimes referred to as disclaimer. I have 

taken into account these principles in my analysis. 

37. I understand that reference materials that were publicly available at 

the time that the patent application was filed, such as dictionaries, treatises or other 

technical references, may provide context and background for deciphering how one 

of ordinary skill in the art would have considered the terms used in the claims.  

38. However, I understand that such references, as well as testimony 

(including this report) are generally known as “extrinsic evidence,” and are 
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accorded less weight than evidence found within the patent and prosecution 

history. In addition, I understand that extrinsic evidence that is inconsistent with 

the claims, specification, or prosecution history should not be considered in the 

claim construction process. 

E. Section 112(f) Means Plus Function 

39. I understand that under pre-America Invents Act (AIA) 35 U.S.C. § 

112(6) and post-AIA § 112(f) “An element in a claim for a combination may be 

expressed as a means or step for performing a specified function without the recital 

of structure, material, or acts in support thereof, and such claim shall be construed 

to cover the corresponding structure, material, or acts described in the specification 

and equivalents thereof.” 

40. I understand that when claim terms use the words “means . . . for” and 

recites a function, and the term does not recite any structure for performing that 

function, the term should be construed pursuant to Section 112(f) looking for a 

corresponding structure, material, or act described in the specification and 

equivalents. 
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F. Section 112 Definiteness 

41. I understand that “[t]he specification shall conclude with one or more 

claims particularly pointing out and distinctly claiming the subject matter which 

the applicant regards as his invention.”1

42. I understand that that claims must be definite. This means that the 

claims must particularly point out and distinctly claim the subject matter that the 

applicant regards as her invention. I understand that indefiniteness is evaluated 

from the perspective of a person of ordinary skill in the art at the time of a patent’s 

filing. I understand that a patent claim is indefinite if the claim, when read in light 

of the specification and the prosecution history, fails to inform, with reasonable 

certainty, a person of ordinary skill in the art of the scope of the invention. 

Absolute or mathematical precision in claim language is not required and even if 

more than one interpretation is presented for a claim term, the term may still be 

definite if an informed and confident choice is available among the contending 

alternative definitions. 

1 I understand that the quoted text comes from the patent statute, 35 U.S.C. § 112 ¶ 
2. 
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G. Standard of Proof 

43. I understand that the standard to prove unpatentability in an inter 

partes review proceeding is by a preponderance of the evidence, which means 

more likely than not. 

VI. LEVEL OF ORDINARY SKILL IN THE ART 

44. I have considered the level of ordinary skill in the art relevant to the 

842 patent.  I understand that factors such as the education level of those working 

in the field, the sophistication of the technology, the types of problems encountered 

in the art, the prior art solutions to those problems, and the speed at which 

innovations are made may help establish the level of skill in the art.

45. After reviewing the 842 patent, the relevant portions of the 

prosecution history of the 842 patent and its reexamination, and cited references, it 

is my opinion that the relevant art of the 842 patent is in the field of electronic and 

optoelectronic system design.  

46. Based upon my knowledge of this field, I conclude that a person of 

ordinary skill in the art (“POSITA”) at the time of the alleged invention of the 842 

patent (Dec. 1, 2004), and for that matter, at all subsequent times through the 

present, would have had a Bachelors’ degree in electrical engineering or a 

comparable field of study, plus approximately one or more years of professional 

experience with electronic and optoelectronic system design. Additional graduate 
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education could substitute for professional experience, and significant experience 

in the field could substitute for formal education. 

47. I am and was at the time of the earliest filing date at least a person of 

skill in the relevant art and I am able to provide insight and opinions into the 

understandings of such persons at all relevant times by virtue of my education, 

training and experience. 

VII. THE 842 PATENT AND ITS PROSECUTION HISTORY 

A. Overview of the 842 Patent 

48. The 842 patent discloses a conventional LED backlighting package of 

the type that was well known in the prior art by 2004. EX1001, Fig. 4. The 842 

patent discloses conventional hardware (LED, circuit board, frame, light guiding 

plate, wires, and heat dissipating plates) for performing the conventional function 

of backlighting a display. Id.

49. In 2004, Liquid Crystal Displays (LCDs) typically included a 

backlight behind a panel of pixels. The backlight would provide illumination for 

the entire display and the pixels in front of the backlight would let a variable 

amount of light through to produce an image.  

50. The light source for the backlight was commonly one or more Light 

Emitting Diodes (LEDs) or fluorescent tubes. The light source would typically be 
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located off the edge of the display and would emit light into a light guide plate that 

would guide the light to the area of the display behind the panel of pixels. 

51. The 842 patent illustrates a “conventional” arrangement for a 

backlight in Figure 1, reproduced below. 

52. In Figure 1, the LED module 10 emits light up as shown by arrow 12, 

which light is reflected down and to the side as shown by arrow 13, and then 

reflected again as shown by arrow 14, to travel into the light guide plate 11. 

53. The 842 patent illustrates a second improved, but still “conventional” 

arrangement for a backlight in Figure 2, reproduced below. 
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54. In Figure 2, the LED module 20 is rotated 90 degrees (relative to LED 

module 10 in Figure 1) such that it emits light directly into light guide plate 21 as 

shown by arrow 22.  

55. According to the 842 patent, when LED module 20 was rotated 90 

degrees to emit light directly into the light guide plate, the circuit board 24 and 

heat dissipating plates 23 were also rotated 90 degrees. According to the 842 

patent, placing the heat sinks in this location was “awkward and inefficient, 

causing critical space to be occupied.” EX1001, 2:2-3.  

56. The 842 patent describes addressing this issue by using an L-shaped 

fastener as illustrated in Figure 4, reproduced below. 
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57. In Figure 4, L-shaped fastener has first vertical portion 44a and 

second horizontal portion 44b. LED 43 is disposed on first vertical portion 44a and 

emits light directly into light guide plate 48 as shown by arrow 47. Circuit board 

45 is disposed on second horizontal portion 44b and heat dissipating plates 46 are 

disposed on circuit board 45.  

58. The 842 patent does not explain why the space to the side of light 

guide plate is more important than the space underneath the light guide plate. A 

POSITA would have known which space is more important would depend on the 

design of the larger system as a whole.  For example, some system designs may 

emphasize minimizing the overall longitudinal dimension of the device, in which 

case the arrangement in Figure 4 could be superior. Other devices may primarily 
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be focused on making the display as thin as possible, in which case the 

arrangement in Figure 2 could be superior.  

B. Overview of the 842 patent’s File History 

59. I have found at least the following from the file history that is relevant 

for the reasons noted elsewhere in this declaration.  

60. On Dec.1, 2004 applicant filed U.S. Appl. No. 11/00,372. Ex1001, 

cover. 

61. On June 2, 2006, the Examiner issued a non-final rejection, requiring 

corrected drawings and rejecting all independent claims on obviousness grounds. 

EX1003, 35-45 (Non-Final Rejection).  

62. On Aug. 31, 2006, applicant amended independent claims 3 and 7 to 

include the limitation of the first and second portions of the fastener being 

“arranged in a substantially perpendicular relationship to form a substantially L-

shaped structure.” EX1003, 21-32 (Amendments to the Claims).  As shown herein, 

this purportedly novel feature was well known in prior art not before the examiner. 

63. On. Sept. 25, 2006, the Examiner issued a notice of allowance.  

64. On Jan. 30, 2007, the 372 application issued as the 842 patent. 

EX1001, cover. The 842 patent does not claim priority to any other applications. 

Id.
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VIII. CLAIM CONSTRUCTION 

65. I have been asked to consider and apply the claim constructions 

discussed below. For any claim terms not listed below I have applied their plain 

and ordinary meaning to a POSITA at the time of the 842 patent. 

A. “wherein the second portion extends above the light guiding 
plate” (claim 4) and “the second portion extending above the light 
guiding plate” (claim 7[b]) (Grounds 1, 2, 4, 5, 6, 7, and 8) 

66. Under its plain and ordinary meaning, I find this limitation disclosed 

in Grounds 1-3 (Uekusa) and Ground 4 (Kurokawa cover mapping) and rendered 

obviousness in Grounds 5-8 (Kurokawa other mappings and Fukuta). I have been 

asked to apply an alternative construction of “above” that encompasses the only 

disclosed embodiment in the 842 patent, which alternative construction I find 

disclosed in Grounds 4-8 (Kurokawa other mappings and Fukuta). Claim 

construction may be necessary for these terms for at least some of the 

embodiments in some of the other grounds.   

67. The only disclosed embodiment in the 842 patent is illustrated in 

Figure 4, reproduced below. 
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68. As shown in Figure 4, the second portion 44b is below, not above, the 

light guiding plate 48 under the ordinary meaning of above. The specification 

refers to this arrangement as “The second portion 44B of the L shaped fastener 

extends behind the light guiding plate 48….” EX1001, 3:37-39 (emphasis added). 

The reference to “behind” indicates to a POSITA that light is emitted toward the 

top of Figure 4 from light guiding plate to a user of the display, such that up in the 

figure is toward the “front” of the display and down is toward the “back” of the 

display. The specification also states that “heat-dissipating plates 46 are attached to 

the underside of the horizontally oriented PCB 45.” Id., 3:26-27 (emphasis added). 

The use of “under” in this way would confirm to a POSITA that these terms are 

being used according to their ordinary meanings and that second portion 44b is 

similarly “under” the light guiding plate. This understanding would also be 
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confirmed by the specification consistently using vertically relative terms, like 

“bottom,” “top,” and “underneath,” according to their ordinary meanings for the 

other figures. EX1001, Figs. 1-3, 1:36 (“bottom”), 1:38 (“top”), 2:7 (“top”), 2:9-10 

(“underneath”). Thus, under the ordinary meaning of “above” and the only frame 

of reference provided in the specification, a POSITA would have understood that 

in the only disclosed embodiment, the second portion 44b is “below,” “under,” and 

“behind” the light guiding plate 48, not “above” as claimed. 

69. In addition to the ordinary meaning of “above,” I have been asked to 

consider the validity of the claims using a construction of “above” that means 

“displaced vertically from and overlapping a portion of the light guiding plate.” 

This construction encompasses the only disclosed embodiment because second 

portion 44b is displaced vertically from and overlaps with a portion of light 

guiding plate 48 in Figure 4. 

B. “heat dissipating means attached onto the surface of the circuit 
board for conducting a heat generated thereon” (claims 6 and 9 
Grounds 1, 2, 3, 4, 5, and 6) 

70. This term uses the words “means . . . for” and recites the function “for 

conducting a heat generated thereon.”  This term does not recite any structure for 

performing that function.  Accordingly, it has been explained to me that this term 

should be construed pursuant to Section 112(f) which was explained to me that this 
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element describes a means or step for performing a specified function without 

explicitly stating the supporting structure, material, or acts. 

71. A POSITA would have understood the function recited in this 

limitation to mean “conducting heat generated on the circuit board.”  Any such 

conduction also constitutes heat “dissipation.”  

72. A POSITA would have understood the only structure disclosed in the 

specification and linked by the specification to performing that function is heat-

dissipating plates 46 (plural). EX1001, Fig. 4, 2:9-11, 3:25-32, 3:51-58. I will refer 

to this construction as the narrow construction because the structure requires plural 

heat-dissipating plates.   

73. I have been asked to consider an alternative, broader interpretation, 

wherein the corresponding structure also includes “at least one heat-dissipating 

plate” (singular) based on the structure disclosed in clam 1. EX1001, 4:30-31 

(claim 1). However, this structure is only disclosed in the body of claim 1 and is 

not linked to performing the claimed function of conducting heat generated on the 

circuit board. Id. In fact, claim 1 merely specifies where that plate is disposed 

without linking it to any function. Id.   It has been explained to me that legally a 

singular heat-dissipating plate is not a corresponding structure. B. Braun Med., Inc. 

v. Abbot Labs., 124 F.3d 1419, 1424-25 (Fed. Cir. 1997) (“[S]tructure disclosed in 

the specification is “corresponding” structure only if the specification or 
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prosecution history clearly links or associates that structure to the function recited 

in the claim.”).  Moreover, claim 1 does not read on any embodiment disclosed in 

the specification, because no embodiment has a circuit board disposed “on one 

face” of the horizontal member and a heat-dissipating plate (singular or plural) 

disposed “on the other face” of that horizontal member as required by claim 1. 

Thus, a POSITA would not have drawn any inferences from unsupported claim 1. I 

refer to this construction as the broad construction because the structure 

encompasses both single and plural heat-dissipating plates. 

IX. PRIOR ART REFERENCES 

A. EX1004(“Kurokawa”) 

74. JP 2004-279262 (“Kurokawa”), published on October 7, 2004, is prior 

art under pre-AIA 35 U.S.C. § 102(a). 

B. EX1005 (“Isoda”) 

75. U.S. 7,218,041 (“Isoda”), filed November 5, 2003, issued May 15, 

2007, is prior art under pre-AIA 35 U.S.C. §§ 102(a), 102(b), 102(e). 

C. EX1006 (“Fukuta”) 

76. U.S. 2002/0047978 (“Fukuta”), filed August 20, 2001, published 

April 25, 2002, is prior art under pre-AIA 35 U.S.C. §§ 102(a) and 102(b). 
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D. EX1008 (“Uekusa”) 

77. U.S. 6,927,424 (“Uekusa”), filed November 11, 2003, issued August 

9, 2005, is prior art under pre-AIA 35 U.S.C. § 102(e). 

E. Analogous Art 

78. Kurokawa, Isoda, Fukuta, and Uekusa are analogous art because each 

are within the field of electronic and optoelectronic system design. EX1001, 1:7-8. 

X. GROUND 1: UEKUSA 

A. Claim 3 

1. [3pre]  

79. Uekusa discloses “A backlight package comprising.” See EX1008, 

Figs. 1-3, 1:29-32, 5:23-34, 6:29-36; see [3a]-[3c], [7].   

2. [3a]  

80. Uekusa discloses “a light guiding plate (optical wave-guide 55) 

having a first side guiding end surface 56.” EX1008, Figs. 1-3, Figs. 10-11, 1:33-

42, 1:42-56, 2:9-15, 5:14-24, 5:24-33, 5:34-39, 6:29-36. 
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81. As shown in annotated Fig. 3 above, the optical wave-guide 55 

disclosed in Uekusa helps distribute light to backlight a liquid crystal. EX1008, 

Figs. 1-3, 5:14-24, 5:24-33, 5:34-39, 6:29-36. As shown in annotated Figure 3 and 

patent Figure 10, optical wave-guides 55 and 13 allow the light from LED 34 to 

enter 55 through guide end surface 56 and move through the wave-guide which 

allows for backlight illumination across the liquid crystal display.  

82. A POSITA would have understood optical wave-guide 55 to be a light 

guiding plate because it guides the light that is emitting by the LED to the guiding 

end surface 56, the claimed first side of the light guiding plate, to provide 

backlighting for an LCD display.  
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83. A POSITA would have known that in the context of Uekusa, “optical 

wave-guide” and “light guide plate” are synonymous and refer to the same thing.  

For example, Uekusa refers to component 13 in Figure 13 as “optical wave guide 

13.” But US2002/0030445 contains an identical figure (Figure 2) and refers to the 

identical component 13 as “light conductor plate 13.” EX1009, Fig. 2, [0005]. 

Uekusa is related to US2002/0030445 because they are assigned to the same 

assignee.  More directly, Uekusa teaches it as an improvement on the subject 

matter contained in US2002/0030445. Uekusa states that it is an improvement on 

laid open publication JP 2002-164583, which is the publication of JP 2001-210604, 

to which US2002/0030445 claims priority. EX1008, Fig. 11, 1:49-55; EX1010, 

cover (publication JP2002-164583 with application number JP2001-210604); 

EX1009, cover (US2002/0030445 claiming priority to JP2001-210604). To note, I 

created EX1010 by combining the machine translated cover page from Espacenet 

which clearly describes that it is laid open publication JP 2002-164583, which is 

the publication of JP Application 2001-210604, and the rest of the publication JP 

2002-164583 was machine translated via Google Translate. This explains why 

Uekusa and US2002/0030445 contain identical figures. This example confirms that 

a POSITA would have known that in the context Uekusa’s LCD backlights, an 

“optical wave guide” and “light guide plate” are interchangeable terms that refer to 

the same subject matter. 
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84. A POSITA would have known that “optical wave guide” and “light 

guide plate” are interchangeable terms in the art which describes both, using 

features of the other by two U.S. patent applications that published before the 

critical date of December 1, 2004. U.S. 2004/0061440 to Imai describes optical 

wave guides as using a plate specifying that “thin plate-shaped optical wave-

guide” and that “optical wave-guide 32 is composed of transparent acrylic plate

which has generally the same area as the liquid crystal displaying panel.” EX1011, 

[0019], [0059]. Similarly, U.S. 2004/0130884 to Yoo teaches that light guide plate 

22 serves as a wave-guide that allows light emitted from a light source to be 

incident into the inside of the liquid crystal panel and thus facial light to be 

projected upwards.  EX1012, [0023]. Therefore a POSITA would have known that 

“optical wave guide” and “light guide plate” are interchangeable terms that refer to 

the same subject matter. 

3. [3b]  

85. Uekusa discloses “a first fastener (body section 36) having a first 

portion (upright portion 32 1VP) and a second portion (extension part 41 and 

mounted portion 42 2HP), the first portion disposed adjacent to the first side of the 

light guiding plate (55), wherein the first portion and the second portion are 

arranged in a substantially perpendicular relationship to form a substantially L-
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shaped structure.” EX1008, Figs. 1-3, 3:47-5:39, 3:54-4:03, 4:04-22, 4:54-60, 

4:61-5:04, 5:14-23, 5:42-54, 5:55-65. 

86. As shown in annotated Fig. 3 above, Uekusa discloses a body section 

36, which includes first vertical portion (1VP) upright portion 32 and resin forming 

section 37 with horizontal portion 2HP mounted portion 42 and extension part 41, 

with the first vertical portion disposed adjacent to the first side of a light guiding 

plate (optical wave guide 55) and the first portion and the second portion are 

arranged in a substantially perpendicular relationship to form a substantially L-

shaped structure. EX1008, Figs. 1-3, 3:47-5:39, 3:54-4:03, 4:04-22, 4:54-60, 4:61-

5:04, 5:14-23, 5:42-54, 5:55-65.  
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87. Under a narrow construction of “disposed on” that requires “directly 

disposed on” these limitations are still satisfied under two alternative mappings. 

These mappings are discussed further in limitations [3c] and [5].   

88. In a first alternative, the first portion is the combination of upright 

portion 32 and electrodes 33a and 33b. Portion 32 is manufactured with substrate 

electrodes 33a and 33b as a singular component, and the LED is mounted to 

substrate electrode 33a. EX1008, Figs. 4-8, 5:43-54, 5:55-65. Figure 5 illustrates 

this combined component after manufacture and prior to the addition of the LED 

and the second horizontal portion. A POSITA would have understood that the 

specification indicates that during the first step of manufacturing, upright portion 

32 and substrate electrodes 33a and 33b are formed during the same manufacturing 

step using etching and deposition. EX1008, Figs. 4-8, 5:43-54, 5:55-65. 
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89. In a second alternative, the first portion is still only upright portion 32

and the LED is the combination of LED 34 and electrodes 33a and 33b. EX1008, 

Figs. 1-3. This second alternative is relevant to claims [3c], 5, 7, and 9, discussed 

below.   

4. [3c]  

90. Uekusa discloses “a light emitting device (LED 34) disposed on the 

first portion of the fastener (1VP) for emitting a light toward the light guiding plate 

(55).” EX1008, Figs. 1-3, Figs. 4-8, 3:54-4:03, 4:28-36, 5:43-54, 5:55-65. 

91. As shown above in annotated Fig. 3, Uekusa discloses LED 34

disposed on first portion (1VP) of body section 36 for emitting light toward the 

side of light guiding plate 55. Uekusa teaches the LED 34 is used as a light source 

for the optical wave-guide 55 in a backlight of a liquid crystal, and that the light 
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emitted from LED 34 is directed toward a guiding end surface 56 and goes straight 

in the optical wave-guide 55. Id. 5:23-33. 

92. LED 34 is mounted directly to exposed substrate electrode 33a, which 

in turn is bonded to upright portion 32. Id., Figs. 1-8, 3:54-4:03, 4:28-36, 5:55-65. 

Thus, LED 34 is directly disposed on exposed substrate electrode 33a and 

indirectly disposed on upright portion 32. 

93. Under a broad interpretation of “disposed on”—encompassing both 

directly disposed on and indirectly disposed on—LED 34 is indirectly disposed on 

the upright portion 32 while being directly disposed on exposed substrate electrode 

33a. EX1008, Figs. 1-3, 3:54-4:03, 4:28-36, 5:55-65. A broad interpretation is 

consistent with the ordinary meaning of “disposed on,” which includes both 

indirectly and directly disposed on, particularly in the context of a “comprising” 

claim like claim 3. A broad interpretation of “disposed on” is consistent with the 

specification of the 842 patent, because the specification uses “disposed on” 

broadly to refer to components that are indirectly disposed on each other. For 

example, the specification states that the heat-dissipating plates 46 conduct or 

dissipate heat “produced by electronic components disposed on the PCB 45.” Id. 

the Id., 3:25-31, 3:51-58.  Therefore, the specification supports a broad 

interpretation of “disposed on” which does not require components to be directly 
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disposed on other components. Under a broad interpretation of “disposed on,” this 

limitation is satisfied by Uekusa. 

94. Under the first alternative (wherein the first vertical portion is the 

combination of portion 32 and electrodes 33a and 33b), Uekusa discloses this 

limitation under a narrow “directly disposed on” construction because the LED 34 

is directly disposed on electrode 33a.  

95. Under the second alternative (wherein the LED comprises LED 34 

and electrodes 33a and 33b), Uekusa discloses this limitation under a narrow 

“directly disposed on” construction because LED (34, 33and 33b) is directly 

disposed on upright portion 32. A POSITA would have considered the claim term 

“LED” in its ordinary usage to encompass that an LED 34 includes electrodes.  A 

POSITA would have understood that an LED needs electrodes to receive power 

from an outside power source to emit light.  A POSITA would often refer to an 

LED module or subassembly, including its electrodes, as an “LED.”

B. Claim 4  

96. Uekusa discloses “The backlight package as described in claim 3 (see

claim 3), wherein the second portion (2HP) extends above the light guiding plate 

(optical wave-guide 55).” EX1008, Figs. 1-8, 1:11-16, 1:29-32, 4:4-21, 4:54-60, 

5:12-14, 5:23-34, 6:37-36; see Claim 3. 
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97. As shown above in annotated Fig. 3, Uekusa discloses the horizontal 

portion 2HP mounted portion 42 and extension part 41 is displaced vertically from 

and overlaps (as shown by the red box) with a portion of optical wave-guide 55. 

This satisfies the ordinary meaning of “above.”  

98. Even if “above” was considered to be the opposite orientation as 

disclosed in the embodiment of the patent, the specification teaches that LED 

structure 30 should be inserted through a hole 51 of motherboard 50 for a better 

mounting with three points. EX1008, 4:61-5:11. Therefore a POSITA would have 

known that the attachment of 34 to motherboard 50 “may, also, be carried out in 

such a state that they are upside down.” Id., 5:12-14. Meaning the annotated Fig. 3 

above would be rotated upside down. A POSITA would have known that such 
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portable devices could be held in any orientation by the user in three dimensions. 

Thus, Uekusa renders obvious all possible orientations of Uekusa’s device in three 

dimensions, including where it is upside down from the orientation illustrated in 

Figures 1-3.  

C. Claim 5  

99. Uekusa discloses “The backlight package as claimed in claim 3 (see

claim 3), further comprising a circuit board (motherboard 50) and a conducting 

wire (front wire 35, substrate electrodes 33a and 33b, and circuit electrodes 52a 

and 52b), the circuit board (50) connecting the second portion (horizontal portion 

2HP mounted portion 42 and extension part 41), and the conducting wire (33a, 

33b, 35, 52a, 52b) electrically coupling the light emitting device (LED 34) to the 

circuit board (50).” EX1008, Figs. 1-8, 3:54-4:03, 4:11-21, 4:61-5:04, 5:5-11, 

5:43-54, 5:66-6:06; see Claim 3. 
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100. As shown in annotated Figure 3 above, Uekusa discloses motherboard 

50, connecting to the horizontal portion 2HP mounted portion 42 and extension 

part 41. A POSITA would have understood that a motherboard is a circuit board 

because it is a board on which circuits are printed, e.g., electrodes 52a and 52b. 

Additionally, a POSITA would have understood that those electrodes are 

connected to other circuits and circuitry on the motherboard, such as LED driver 

circuitry.  As such the sole purpose of those electrodes is to supply power to drive 

LED 34. The specification discloses that extension part 41 has a generally 

trapezoidal shape and is formed at the center with a rectangular mounted portion 

42 projecting from the extension part 41 and that mounted portion 42 is mounted 
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on the peripheral edge of motherboard hole 41 to support the attachment of LED 

package 30 to motherboard 50. EX1008, 4:11-21, 4:61-5:04, 5:5-11. 

101. Further, as shown in annotated Figures 1, LED 34 is electrically 

coupled to motherboard 50 via front wire 35, substrate electrode 33b, solder 53 and 

printed wiring 52b. Id. 3:54-4:03, 4:11-21, 4:61-5:04, 5:5-11, 5:43-54, 5:66-6:06. 

Thus, each of front wire 35, electrode 33b, solder 53 and wiring 52b electrically 

couples LED 34 to the motherboard 50.  
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. 

102. Under a broad interpretation of “disposed on” (where the LED 34 is 

indirectly disposed on upright portion 32 disclosed in [3b]-[3c]) as shown above in 

annotated Figure 2, LED 34 is directly connected to conducting wires which 

include substrate electrodes 33a and 33b (via wire 35) which are fixed to the 

conducting wires circuit electrodes 52a and 52b which is print wiring on 

motherboard 50 via solder 53. A POSITA would have understood that using wires 

and electrodes to connect to the circuit electrode of a motherboard would 

electrically couple the LED to the motherboard. Thus, Uekusa discloses electrodes 

33a and 33b (via wire 35) are fixed to the circuit electrode 52a and 52b to 

electrically couple the LED 34 to motherboard 50.  
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103. As an alternative broad interpretation, a POSITA would have 

understood circuit electrodes 52b and 52a to be a part of the motherboard 50. 

Therefore, LED 34 would be considered directly connected to conducting wires 

substrate electrodes 33a and 33b (via wire 35), which in turn are fixed to circuit 

electrodes 52b and 52a to be a part of the motherboard 50 via solder 53. A 

POSITA would have understood that using wires and electrodes to connect to the 

circuit electrode of a motherboard would electrically couple the LED to the 

motherboard. Thus, Uekusa discloses electrodes 33a and 33b (via wire 35) 

electrically couple the LED 34 to circuit electrode 52a and 52b and motherboard 

50. 
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104. Further, under the first alternative (wherein the first portion is the 

combination of upright portion 32 and electrodes 33a and 33b, as explained above 

in [3b]-[3c]), as shown above in annotated Figure 2, first portion 1VP substrate 

electrodes 33a and 33b are fixed to the conducting wire circuit electrodes 52a and 

52b which is print wiring on motherboard 50 via solder 53. Id. A POSITA would 

have understood that using wires and electrodes to connect to the circuit electrode 

of a motherboard electrically couples the LED to the motherboard. Thus, Uekusa 

discloses conducting wire circuit electrodes 52a and 52b which electrically couple 

the LED 34 to motherboard 50. 
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105. Further, under the second alternative (wherein the first portion is 

upright portion 32 and the LED 34 and electrodes 33a and 33b constitute the LED, 

as explained above in [3b]-[3c]), as shown above in annotated Figure 2, LED 

substrate electrodes 33a and 33b are fixed to the conducting wire circuit electrodes 

52a and 52b which is print wiring on motherboard 50 via solder 53. Id. A POSITA 

would have understood that using wires and electrodes to connect to the circuit 

electrode of a motherboard electrically couples the LED to the motherboard. Thus, 

Uekusa discloses conducting wire circuit electrodes 52a and 52b which electrically 

couple the LED 34 (including electrodes 33a and 33b) to motherboard 50.  

D. Claim 6  

106. Uekusa discloses “The backlight package as claimed in claim 3, 

further comprising a circuit board (motherboard 50, which includes circuit 

electrodes 52a and 52b) and a heat dissipating means (portions of substrate 
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electrodes 33a and 33b), the circuit board connecting the second portion 

(horizontal portion 2HP mounted portion 42 and extension part 41), and the heat 

dissipating means (portions of substrate electrodes 33a and 33b) attached onto the 

surface of the circuit board (50, 52a, and 52b) for conducting a heat generated 

thereon.” EX1008, Figs. 1-8, 3:54-4:03, 4:11-21, 4:61-5:04, 5:5-11, 5:43-54, 5:66-

6:06; see Claim 3, 4. 
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107. As shown in annotated Figures 2 and 3 above, Uekusa discloses a 

motherboard 50 and circuit electrodes 52a and 52b which are attached to horizontal 

portion 2HP mounted portion 42 and extension part 41, and heat dissipating means 

portions of substrate electrodes 33a and 33b which are attached onto the surface of 

circuit board (50, 52a, and 52b) by solder 53 for conducting a heat generated 

thereon.  

108. A POSITA would have understood that the portions of substrate 

electrodes 33a and 33b would inherently perform the function of “conducting heat 

generated on the circuit board.” A POSITA would have understood that the rest of 

the substrate electrodes 33a and 33b could be considered part of either the fastener, 

wire, LED, or could conduct heat for the heat dissipating means as described in 

claim 5. A POSITA would have understood that substrate electrodes would be 

BOE - Exhibit 1002 - Page 56



Declaration of Dr. R. Jacob Baker 
U.S. Patent No. 7,168,842 

49 

made of metal to conduct electricity to drive the LED 34, and so they also would 

inherently have conducted heat from any component they touched. A POSITA 

would have understood that any heat generated on the motherboard 50, including 

by electrodes 52a, 52b and any other LED driver circuits or circuity on 

motherboard 50, and the portions of electrodes 33a and 33b on motherboard 50 

with LED 34. 

109. A POSITA would have understood that the portions of substrate 

electrodes 33a and 33b are the claimed heat-dissipating plates (plural). For 

example, the electrodes are metal plates around a resin core as shown in Figures 1 

and 2. The plates have indentations 31a and 31b that result in the formation of 

multiple small metal plates or “fins” at both ends of 33a and 33b. Thus, a POSITA 

would have understood these portions of electrodes 33a and 33b in Uekusa teach 

the claimed structure of metal plates (plural). 

E. Claim 7 

1. [7pre]  

110. Uekusa discloses “A backlight package comprising.” See [3pre]; 

2. [7a]  

111. Uekusa discloses “a light guiding plate having a first side.” See [3a];  
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3. [7b]  

112. Uekusa discloses “a first fastener having a first portion and a second 

portion, the first portion extending along the first side of the light guiding plate, 

and the second portion extending above the light guiding plate wherein the first 

portion and the second portion are arranged in a substantially perpendicular 

relationship to form a substantially L-shaped structure.” See [3b], [4]. 

4. [7c]  

113. Uekusa discloses “a light emitting device disposed on the first portion 

of the first fastener for emitting a light toward the light guiding plate.” See [3c]. 

5. [7d]  

114. Uekusa discloses “a circuit board connecting the second portion of the 

first fastener.” See Claim 5.  

6. [7e]  

115. Uekusa discloses “a conducting wire electrically coupling the light 

emitting device to the circuit board.” See Claim 5.

F. Claim 8  

116. Uekusa discloses “The backlight package as claimed in claim 7, 

wherein the first portion is substantially perpendicular to the second portion.” See 

[3b], [7b]. 

BOE - Exhibit 1002 - Page 58



Declaration of Dr. R. Jacob Baker 
U.S. Patent No. 7,168,842 

51 

G. Claim 9  

117. Uekusa discloses “The backlight package as claimed in claim 7, 

further comprising a heat dissipating means attached onto the surface of the circuit 

board for conducting a heat generated thereon.” See Claims 6, 7. 

XI. GROUND 2: UEKUSA, ISODA 

A. Combination Rationale 

118. It would have been obvious to a POSITA to modify Uekusa in view of 

Isoda’s teachings to add a plurality of heat dissipating plates to further increase the 

heat-dissipation of Uekusa’s electronic components. 

119. Uekusa teaches an invention and method for producing a light 

emitting diode suitable for side luminescence. EX1008, 1:06-10. Uekusa’s side 

emitting LED can be used as the source of a backlight for illuminating the screen 

of small electronic devices with liquid crystal displays including portable phones, 

and other small electrical instruments. Id., 1:12-16, 1:29-32, 5:23-34, 6:29-35. One 

of the benefits over prior art is that side LEDs have increased luminescence as 

compared to LEDs which are surface mounted and emit light upwards. Id., 1:33-

62.  

120. Isoda discloses an invention relating to LED devices and specifically 

an invention to provide an effective means for heat dissipation for an LED device. 

EX1005, 1:9-10, 2:14-27. Isoda describes in detail how LEDs can be connected to 
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substrates, printed circuit boards, and cooling means. Id., Fig. 2, Fig. 7, Fig. 8, 

3:15-24, 3:62-4:02, 4:07-25. Isoda recognized that many printed substrate 

materials that LEDs are attached to are poor heat conductors, so when high 

currents are applied to LEDs to produce high brightness, the emitted heat degrades 

the LED device and its connections. Id., 1:25-36, 1:55-67. One solution Isoda 

provided was to use substrate material with high heat conductivity. Id. The 

invention provides a preferred alternative of attaching a cooling device to the print 

substrate and allowing the cooling device to dissipate heat. Id., 2:14-63.  

Heat Dissipating Means 
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121. It would have been obvious for a POSITA to combine Uekusa’s 

teachings related to LCD backlight devices utilizing LEDs with Isoda’s teachings 

of enhanced heat dissipation methods by placing heat dissipating fins disclosed in 

Isoda to the left, right, and back sides of extension part 2HP on Uekusa’s 

motherboard 50 and on the opposite side of motherboard to the left, right, and back 

sides of Uekusa’s 1VP portion to enhance heat dissipation. A POSITA would have 

selected the precise location (or locations) of the heat dissipating fins in the 

combination based on the critical dimensions of the overall system design, but each 

location and combination of locations would have been obvious to a POSITA. 

Uekusa and Isoda Combined Demonstratives 1 and 2 above show obvious 

configurations of fin locations on Uekusa, for ease of illustration. 
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122. Additional evidence of obviousness is found in the prosecution 

history. During prosecution, the examiner applied US2001/0030866 to Hochstein 

to reject then-pending claims 6 and 9. EX1003, 41-43 (Non-Final Rejection). As 

shown above, Hochstein Fig. 1 discloses heat dissipator 30 (with heat fins 32) 

directly attached to circuit board 32. EX1020, Fig. 1, [0022]-[0024]. The applicant 

did not contest that the heat dissipating means limitations would have been 

obvious, choosing instead to amend the independent claims to require the L-shaped 

fastener. EX1003, 21-32 (Amendments to the Claims). 
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123. Further support that a POSITA would have been motivated to 

combine Uekusa’s with Isoda is found in the applicant admitted prior art (AAPA) 

in the 842’s specification. Figs. 2 and 3 seen above are consistent with the AAPA 

that confirms “conventional” backlight packages “typically” include heat plates 

connected to circuit boards to dissipate heat generated thereon, both on the back of 

the circuit board, and with the circuit board rotated 90 degrees. EX1001, Fig. 2 and 

1:51-2:5 (plates 23 under PCB 24), Fig. 3 and 2:6-11 (plates 36 under PCB 35). 

The purported invention is rotating the LED ninety degrees using an L-shape 
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fastener while keeping a circuit board in the prior art orientation (as shown in 

Figure 4), such that when the heat plate fins are placed in their “typical” prior art 

location underneath the circuit board they continue to point down as shown in 

Figure 4. Id., Fig. 4, 2:29-40, 3:51-58, 4:1-9.  Uekusa rotates the LED ninety 

degrees using an L-shaped fastener with a PCB (motherboard with printed 

electrodes 52a and 52b) and the AAPA admits that “typically” heat plates would be 

placed “underneath of PCB” to dissipate heat generated thereon. EX1001, 1:64-66.  

The combination would have been obvious because it merely applies known 

techniques to solve known problems with predictable results.
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124. Even without the admission in the specification that it is ““typical” to 

place heat plates under a PCB, a POSITA would have understood that attaching a 

heat dissipating means to a PCB/circuit board was well known in the art. For 

example, Fig. 3 of US2004/0169451 to Oishi (shown above) discloses LED 25, 

which is disposed on wire plate 22 which is attached to base 31 with a plurality of 

cooling fins 31a to increase heat radiation. EX1015, Fig. 3, [0056]-[0060]. Further, 

JP2004193002A to Sakai discloses liquid crystal display device with LED 1 which 

is attached to PCB 2 with heat dissipating means 11 attached to PCB 2. EX1013, 

Fig. 2, [0010]. Similarly, U.S. 2004/0262053 to Ludewig discloses individual 

LEDs 10 attached to a printed circuit board 9 with cooling fins 19. EX1014, Fig. 

2a, [0034]. Finally in KR 2004/0057269, which is focused on a backlighting 

system, Fig. 4a discloses LED 33 attached to PCB substrate 32 which is adhered to 

heat sink 31. EX1016, Fig. 4a, 6.  

125. A POSITA would have been motivated to use the enhanced cooling 

means of Isoda based on the express teachings of Isoda that a plurality of heat fins 

should be used to enhance heat dissipation in similar LED backlights and circuits. 

A POSITA would have understood that the rate at which heat can be dissipated by 

a metallic heat sink in Isoda (and in this art in general) is a function of (among 

other things) the surface area of the contact between the heat sink and the air into 

which the heat sink is dissipating heat. A larger contact surface between the air and 
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the heat fins would improve the cooling effects of the heat fins. A POSITA would 

have further understood that Isoda’s plurality of heat fins will increase that surface 

area and contact surface with the air around the heat fins and, therefore, improve 

the heat dissipating capabilities of the heat sink. A POSITA would have recognized 

that increasing surface area to dissipate more heat would have been especially 

important in a small form factor portable phone or other small electronic device 

which would have minimal surface area to dissipate heat. Further, a POSITA 

would have understood that the predictable result from adding heat fins to either 

side of motherboard 50 of Uekusa would be greater heat dissipation. 

126. A POSITA also would have been motivated to enhance heat 

dissipation to address the known problem in the art of heating issues that plague 

LEDs and associated circuitry which lead to the degradation of the LEDs. 

127. A POSITA would have had a reasonable expectation of success in 

making the combination. As noted above, the 842 patent admits mounting a heat 

means under a PCB is the “typical” configuration. Uekusa teaches that the entire 

LED 30 is mounted through a hole 51 which then has extension part 41 and 

mounted portion 42 extending beyond the end of the motherboard. This additional 

space beyond the motherboard would allow for fins to be mounted on either side of 

motherboard 50 next to the extension 41 of LED 30. Adding the fins there would 

have been obvious to a POSITA because the motherboard would be attached to 
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electrical components that generate heat in addition to the LED 34 and locating the 

fins on the motherboard would allow the fins to dissipate heat from other 

components, also taking advantage of the small form factor. Further, a POSITA 

would have understood that locating the fins on the same side of the motherboard 

as the extension part would ensure that the form factor could remain small, as the 

invention in Uekusa teaches the backlights can be used for small form factor 

devices including portable phones and other small electronic devices. A POSITA 

would have understood that depending on the physical constraints of the electrical 

device the LED and motherboard are located in (and the amount of heat being 

generated by the LED 30), there would be space on the opposite side of 

motherboard 50 for heat fins that would be beneficial in dissipating heat generated 

by the LED 30 and other components attached to the motherboard in order to 

prevent degradation of LED 30 and other components. A POSITA would have 

understood that the eventual location of a heat sink is a pragmatic concern that 

depends on the use case including the form factor, what other components are 

disposed on the PCB, and the size of the heat sink. POSITA also would have 

included a heat conductive member to efficiently move the heat generated by LED 

34 to the cooling member attached to the motherboard. A POSITA would have 

understood that in order to efficiently dissipate heat from the circuit board and 

attached components, they could use an Isoda heat radiation pattern 40c which 
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could be attached to either side of the circuit board to efficiently transfer heat from 

the motherboard to the heat fins. EX1005, Figs. 3-4, 6-9, 4:30-37, 4:49-5:2, 5:22-

33, 5:44-55. A POSITA would have known that circuits like LED driver circuitry 

can produce substantial heat, particularly if they are driving multiple LEDs like the 

circuit would when being used to backlight an LCD screen. A POSITA would have 

known that such circuitry (like any processor) would often use supplemental heat 

sinking capabilities like a metallic heat sink. Isoda teaches the relevant 

implementation details and adding a plurality of heat fins is a well-known way in 

the art to enhance heat dissipation. 

128. A POSITA would have understood that a component can be used to 

conduct both electricity and heat, and that a component does not have to conduct 

only one of electricity or heat. Isoda discloses conductive member 21f which 

conducts both heat and electricity in Figure 9. EX1005, Fig. 9, 5:55-6:06. A 

POSITA would have understood that if there is no heat conductive member, 

Uekusa substrate electrode 33a and 33b, circuit electrode 52a and 52b, front wire 

35, and/or solder 53 would be able to conduct heat to motherboard 50, given that 

they can be made of metal which is a good conductor for both heat and electricity, 

to conduct heat to the fins. Isoda discloses wide solder 43 in Figure 6 which, in 

combination with heat radiation pattern 40c, “efficiently radiates heat”. Id., Fig. 6, 

5:22-33. Indeed, a POSITA would have understood from disclosures in Weindorf 
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that in an LCD backlight device, electrical connections can be used both for 

conducting heat and electricity, specifying where there is a metal heat sink, a 

“common ground connection may be connected with a heat sink to transfer heat 

away from LEDs.” EX1007, [0039]-[0040], [0044].  A POSITA would be 

motivated to utilize other components to conduct heat to the heat dissipating fins in 

order to decrease the cost and complexity of manufacture.  

129. In summary, A POSITA would have understood that using the heat 

fins taught in Isoda to connect to motherboard 50 and LED extension 41 in Uekusa 

to enhance heat dissipation would yield predictable results and involve only routine 

skill.  

B. Claim 3 

1. [3pre]  

130. The combination discloses and renders obvious “A backlight package 

comprising.” See Ground 1, [3pre]. 

2. [3a]  

131. The combination discloses and renders obvious “a light guiding plate 

having a first side.” See Ground 1, [3a]. 

3. [3b]  

132. The combination discloses and renders obvious “a first fastener 

having a first portion and a second portion, the first portion disposed adjacent to 
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the first side of the light guiding plate, wherein the first portion and the second 

portion are arranged in a substantially perpendicular relationship to form a 

substantially L-shaped structure.” See Ground 1, [3b]. 

4. [3c]  

133. The combination discloses and renders obvious “a light emitting 

device (LED 34) disposed on the first portion of the fastener (Uekusa 1VP Upright 

Portion 32 and Isoda heat conducting member 21c and 21e) for emitting a light 

toward the light guiding plate (55).” EX1004, Figs. 1-8, [0006], [0031] (light 

emitting diode 8), [0037], [0043]-[0047], [0059], [0061] (light emitting diodes are 

arranged in a direction that is perpendicular to light guide plate 5). See Ground 1, 

[3c]. 
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134. As shown in Uekusa and Isoda Combined Demonstrative above, the 

combination renders obvious that LED 34 could be “directly disposed” on first 

portion (1VP upright portion 32 and Isoda heat conducting member 21c and 21e) 

of body section 36 for emitting light toward the side of light guiding plate 55. A 

POSITA have understood that the combined demonstrative above is but one 

obvious arrangement and that the placement of the conducting member could be 

modified. Uekusa teaches the LED 34 is used as a light source for the optical 

wave-guide 55 in a backlight of a liquid crystal display, and that the light emitted 

from LED 34 is directed toward a guiding end surface 56 and goes straight in the 

optical wave-guide 55. Id. 5:23-33. 

135. Isoda further teaches that it is desirable to directly mount an LED 33 

to an exposed portion of heat conductive member (21c and 21e) through a hole in 

circuit substrate 31 to directly conduct heat to cooling member 41 and heat fins 

41a, while connecting the LED to circuit substrate via conducting wires 34a and b. 

EX1005, Figs, 7-8, 4:7-30, 4:47-60, 4:61-5:02, 5:34-54.   

136. A POSITA would have found it obvious to integrate a heat conducting 

member into upright portion 32 in Uekusa. Uekusa teaches that 32 is made of glass 

epoxy resin material which would not be a good heat conductor. A POSITA would 

have been motivated to add a heat conductive member which would enhance heat 

transfer as explicitly taught by Isoda. EX1008, 3:48-4:10. 
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137. Under a narrow interpretation of “disposed on” a POSITA would have 

been motivated to combine Uekusa and Isoda to directly mount Uekusa LED 34 

through a hole in Uekusa substrate electrode 33a to Isoda’s heat conducting 

members 21c and 21e in upright portion 32. A POSITA would have understood 

that they could run the heat dissipating member behind electrode 33a (being 

careful not to connect to 33b and create a short) and utilize either an electrical 

connection between 21c and 21e and Uekusa substrate electrode 33a, or wires, to 

connect the LED to Uekusa substrate electrodes 33a and 33b, as taught by front 

wire 35 and the Isoda conducting wires 34a and 34b. Thus, LED 34 would be 

“directly disposed” conducting members 21c and 21e which are a part of upright 

portion 32. Because such a modification requires routine skill which would lead to 

predictable results, a POSITA would have had a reasonable expectation of success 

in making the combination.  

C. Claim 4  

138. The combination discloses or renders obvious “The backlight package 

as claimed in claim 3 (see Ground 1, claim 3; Ground 2, claim 3), wherein the 

second portion extends above the light guide plate.” See Ground 1, claim 4.  

D. Claim 5  

139. The combination discloses “The backlight package as claimed in 

claim 3 (see Ground 1, claim 3; Ground 2, claim 3), further comprising a circuit 
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board (motherboard 50) and a conducting wire (Uekusa substrate electrodes 33a 

and 33b, front wire 35, and Isoda conducting wires 34a and 34b) the circuit board 

(50) connecting the second portion (horizontal portion 2HP mounted portion 42 

and extension part 41), and the conducting wire (Uekusa 33a, 33b, 35, Isoda 34a, 

and 34b) electrically coupling the light emitting device (LED 34) to the circuit 

board (50).” EX1008, Figs. 1-8, 3:54-4:03, 4:11-21, 4:61-5:04, 5:5-11, 5:43-54, 

5:66-6:06; see Ground 1, claim 3, 5; Ground 2, claim 3. 

140. In addition to the mappings in Ground 1, claims 3 and 5, and as 

described supra Ground 2, claim 3, it would have been obvious for a POSITA to 

electrically couple LED 34 to motherboard 50 through either (1) Isoda’s heat 

conducting member 21c and 21e being electrically connected to Uekusa substrate 

electrode 33a or (2) adding Isoda conducting wires to 34a and 34b to connect to 

substrate electrode 33a. As described supra Ground 1, claims 3 and 5, electrically 

connecting LED 34 to substrate electrode 33a electrically couples LED 34 to 

motherboard 50.  

E. Claim 6  

141. The combination discloses or renders obvious “The backlight package 

as claimed in claim 3 (see Grounds 1 & 2, claim 3), further comprising a circuit 

board (motherboard 50) and a heat dissipating means (Isoda heat plates 41 and 

41a), the circuit board (50) connecting the second portion (2HP), and the heat 
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dissipating means (Isoda heat plates 41 and 41a), attached onto the surface of the 

circuit board (50) for conducting a heat generated thereon.” See Ground 1 & 2, 

Claim 5. 
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142. As shown in Uekusa and Isoda Combined Demonstratives 1 and 2 

above, Uekusa discloses motherboard 50 connecting the horizontal portion 2HP 

mounted portion 42 and extension part 41. See Ground 1, claims 3, 5, Ground 2, 

claims 3, 5. Combined demonstratives 1 and 2 show exemplary arrangements that 

would have been obvious to a POSITA.  A POSITA would have understood that 

the path for conducting heat in demonstrative 1 and the locations of the heat 

dissipating means in demonstrative 2 could differ.   

143. It would have been obvious to a POSITA to modify Uekusa to include 

Isoda’s heat dissipating fins 41 mounted on motherboard 50 to enhance the heat 

dissipation by motherboard 50 by enhancing the conduction of heat away from 

LED 34 and the other electronic circuits on motherboard 50. See Section XI.A 

(combination). 
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144. Isoda discloses in Figures 2 and 3 above a surface mounted LED 33 

with heat conductive member 21c, which conducts heat to heat fins 41a. EX1005, 

Figs. 2-3, 4:07-25, 4:30-38, 4:39-60; 4:61-5:07. Specifically, LED 33 is attached to 

heat conductive member 21c and substrate 40. Id. The heat generated by LED 33 is 

transmitted via member 21c to cooling member 41 and is dissipated by cooling fins 

41a. Id.

145. It would have been obvious to use this arrangement to enhance heat 

transfer from Uekusa’s surface mounted LED 34, via a similar heat conductive 

member in upright portion 32, through motherboard 50. Uekusa teaches that 32 is 

made of glass epoxy resin material which would not be a good heat conductor.  A 
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POSITA would have been motivated to add a heat conductive member which 

would enhance heat transfer as explicitly taught by Isoda. EX1008, 3:48-4:10. 
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146. Similarly, as shown in annotated Figures 7 and 8 above, Isoda 

discloses LED 33 is thermally attached to print substrate 40 which is connected to 

cooling member 41 with cooling fins 41a in order to dissipate heat from the LED 

and other electronic components attached to the motherboard. EX1005 Figs. 7-8, 

5:34-54. The same reference numerals in Figures 2, 3, and 4 are applicable to 

Figures 7 and 8. Id. Heat from LED 33 is conducted via projection 21e and heat 

radiating pattern 40c to cooling member 41 with cooling fins 41a. Id. This teaching 

of Isoda confirms to a POSITA that the enhancement of heat transfer of Isoda is 

applicable to configurations where the heat transfer flows from an LED through a 

first vertical portion and into a second horizontal portion, similar to Uekusa. 
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147. Alternatively, a POSITA would have been motivated to utilize some 

of the same components for both heat dissipation and electricity conduction. Isoda 

discloses conductive member 21f which conducts both heat and electricity in 

Figure 9. EX1005, Fig. 9, 5:55-6:06. A POSITA would have understood that if 

there is no heat conductive member, the substrate electrode 33a and 33b, circuit 

electrode 52a and 52b, front wire 35, and solder 53 would be able to conduct heat 

to motherboard 50, given that they can be made of metal which is a good 

conductor for both heat and electricity, to conduct heat to the fins. See Section 

XI.A (Combination Rationale). Isoda discloses wide solder 43 in Figure 6 which, 

in combination with heat radiation pattern 40c, “efficiently radiates heat”. Id., Fig. 

6, 5:22-33. A POSITA would be motivated to utilize other components to conduct 

heat to the heat dissipating fins in order to decrease the cost and complexity of 

manufacture.  
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148. A POSITA would have understood that Isoda teaches an enhanced 

method for cooling LEDs using heat fins 41a to eventually transfer heat from 

LEDs and other electronic components attached to the motherboard to the air. A 

POSITA would have further understood those teachings are directly applicable to 

improve the flow of heat from Uekusa Fig. 3 (illustrated in Uekusa and Isoda 

Combined Demonstrative 1 above), through motherboard 50 and upright portion.  

149. Alternatively, a POSITA would have been motivated to utilize 

substrate electrode 33a and 33b, circuit electrode 52a and 52b, front wire 35, 

and/or solder 53 to conduct heat to be dissipated on the attached heat fins. A 

POSITA would have been motivated to utilize the cooling member described in 

Isoda with the motherboard 50 of Uekusa to dissipate heat and improve device and 
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LED operation as shown above in annotated Figure 3. See Section XI.A 

(Combination Rationale). 

F. Claim 7 

1. [7pre]  

150. The combination anticipates or renders obvious “A backlight package 

comprising.” See [3pre].

2. [7a]  

151. The combination anticipates or renders obvious “a light guiding plate 

having a first side.” See [3a]. 

3. [7b]  

152. The combination anticipates or renders obvious “a first fastener 

having a first portion and a second portion, the first portion extending along the 

first side of the light guiding plate, and the second portion extending above the 

light guiding plate wherein the first portion and the second portion are arranged in 

a substantially perpendicular relationship to form a substantially L-shaped 

structure.” See [3b], [4]. 

4. [7c]  

153. The combination anticipates or renders obvious “a light emitting 

device disposed on the first portion of the first fastener for emitting a light toward 

the light guiding plate.” See [3c].  
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5. [7d]  

154. The combination anticipates or renders obvious “a circuit board 

connecting the second portion of the first fastener.” See Claim 5.  

6. [7e]  

155. The combination anticipates or renders obvious “a conducting wire 

electrically coupling the light emitting device to the circuit board.” See Claim 5. 

G. Claim 8 

156. Uekusa discloses “The backlight package as claimed in claim 7, 

wherein the first portion is substantially perpendicular to the second portion.” See 

[3b], [7b]. 

H. Claim 9  

157. Under both constructions of heat dissipating means, the combination 

anticipates or renders obvious “The backlight package as claimed in claim 7, 

further comprising a heat dissipating means attached onto the surface of the circuit 

board for conducting a heat generated thereon.” See Claims 6, 7. 

XII. GROUND 3: UEKUSA, AAPA 

A. Combination Rationale 

158. A POSITA would have understood that the LED structure and 

motherboard in Uekusa would have benefitted from heat dissipation to protect the 

electronic circuitry to ensure longer reliable operation, and would have been 
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motivated to add a heat dissipating means to improve the operation and longevity 

of the device. See supra Section XI.A, Combination Rational.  

159. It would have been obvious for a POSITA to combine Uekusa’s 

teachings related to LCD backlight devices utilizing LEDs with teachings from 

Applicant Admitted Prior Art (AAPA) and background art which teaches metal 

plates are typically connected to the back of circuit boards to dissipate heat. See 

supra Section XI.A, Combination Rational. In Figure 3 of the 842 patent, the 

AAPA shows the heat plate fins are “typically” placed underneath the circuit 

board. EX1001, Figs. 2, 3, 2:6-11. In Figure 2 of the 842 patent, the circuit board 

was rotated ninety degrees with the LED, so placing the heat plate fins in their 

typical location resulted in the heat plate fins protruding in a longitudinal direction. 

Id., Fig. 2, 1:51-2:5. The purported invention is rotating the LED ninety degrees 

using an L-shape fastener while keeping a circuit board in the prior art orientation 

(as shown in Figture 4), such that when the heat plate fins are placed in their 

“typical” prior art location underneath the circuit board they continue to point 

down as shown in Figure 4. Id., Fig. 4, 2:29-40, 3:51-58, 4:1-9. Uekusa discloses 

the purported invention of rotating the LED ninety degrees using an L-shape 

fastener while keeping a circuit board (motherboard 50) in the original orientation.  

A POSITA would have understood that heat sink fins would “typically” be located 

underneath the circuit board (motherboard 50) as taught by the AAPA, rendering 
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claims 6 and 9 of the 842 patent obvious. See supra Section XI.A Combination 

Rationale. 

B. Claim 6 

160. The combination discloses or renders obvious “The backlight package 

as claimed in claim 3 (see Ground 1, claim 3), further comprising a circuit board 

(motherboard 50) and a heat dissipating means (Plates 23 and 36), the circuit board 

(50) connecting the second portion (2HP), and the heat dissipating means (Plates 

23 and 36), attached onto the surface of the circuit board (50) for conducting a heat 

generated thereon.” See EX1001, Figs. 2-3, 1:51-2:5, 2:6-11; Ground 1, claims 3, 

5. 

161. As described supra combination rationale and Uekusa/Isoda, a 

POSITA would have been motivated to add heat fins underneath motherboard 50 

as is “typical” in the AAPA. See supra Section XI.A (Combination Rationale).  

C. Claim 9  

162. The combination discloses or renders obvious “The backlight package 

as claimed in claim 7, further comprising a heat dissipating means attached onto 

the surface of the circuit board for conducting a heat generated thereon.” See Claim 

6; see Ground 1, claims 6, 7. 
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XIII. GROUND 4:  KUROKAWA ANTICIPATION 

A. Claim 3  

1. [3pre]  

163. Kurokawa discloses “A backlight package comprising.” See EX1004, 

Figs. 1-7, [0001], [0030] (the lighting device functions as a backlight for the liquid 

crystal display); see [3a]-[3c], [7]. 

2. [3a]  

164. Kurokawa discloses “a light guiding plate (light guiding plate 5) 

having a first side (side 5a).” EX1004, Figs. 1-7, [Abstract], [0006], [0009], 

[0014], [0031], [0032], [0035]-[0036], [0049]-[0050]. 
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165. As shown above in annotated Fig. 2, Kurokawa discloses light guiding 

plate 5 has a first side 5a, which receives light emitted by LED 8, for emission 

through surface 5b for the purposes of providing backlighting for an LCD. Id., 

[0044]. 

3. [3b]  

166. Kurokawa discloses “a first fastener (metal plate 71) having a first 

portion (1VP) and a second portion (2HP), the first portion disposed adjacent to the 

first side (5a) of the light guiding plate (5), wherein the first portion and the second 

portion are arranged in a substantially perpendicular relationship to form a 

substantially L-shaped structure.” EX1004, Figs. 1-7, [Abstract], [0009], [0020]-

[0021], [0037]-[0039], [0047], [0056], [0058], [0060]. 
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167. As shown in annotated Fig. 2 above, metal plate 71 is comprised of a 

first vertical portion (1VP) and a second horizontal portion (2HP), with the first 

vertical portion disposed adjacent to the first side 5a of a light guiding plate 5, and 

the first portion and the second portion are arranged in a substantially 

perpendicular relationship to form a substantially L-shaped structure. Kurokawa 

teaches using this L-shaped arrangement allows for placement of additional LEDs 

to easily increase the brightness and luminance of the device [0014], allows for the 

use of less expensive surface mount LEDs [0012], improves thermal dissipation by 

utilizing a metallic printed wiring board [0011], reduces risk of damage from 

thermal expansion [0050], enhances thermal dissipation [0048], and efficiently 

uses space. Id., [0027]. 
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168. As a first alternative, discussed further infra. [3c] (narrow 

construction of “disposed on”), the first fastener is printed wiring board 7 (the 

combination of metal plate 71 and flexible printed wiring board 72) for one or both 

of the first vertical portion and second horizontal portion, which would also satisfy 

this limitation.  

169. As a second alternative, discussed further infra. [3c] and [4] (ordinary 

meaning of “above”), the first fastener is cover 1. EX1004, Fig. 1, [0032]. As 

shown in annotated Figure 1 below, Kurokawa discloses “a first fastener (cover 1) 

having a first portion (1VP) and a second portion (2HP), the first portion disposed 

adjacent to the first side (5a) of the light guiding plate (5), wherein the first portion 

and the second portion are arranged in a substantially perpendicular relationship to 

form a substantially L-shaped structure.”  
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170. Kurokawa discloses that cover 1 is a fastener in that all of the other 

components “are built into and held in place by the cover 1.” EX1004, [0032]. 

4. [3c]  

171. Kurokawa discloses “a light emitting device (LED 8) disposed on the 

first portion of the fastener (VL1) for emitting a light toward the light guiding plate 

(5).” EX1004, Figs. 1-7, [0006], [0031] (light emitting diode 8), [0037], [0043]-

[0047], [0059], [0061] (light emitting diodes are arranged in a direction that is 

perpendicular to light guide plate 5). 

172. As shown above in annotated Fig. 2, Kurokawa discloses LED 8

disposed on first portion (VL1) of fastener metal plate 71 for emitting light toward 

side 5a of light guiding plate 5. Kurokawa teaches the LED should be as close to 

side 5a as possible for efficient light emission [0049] but far enough to prevent any 
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contact between side 5a and LEDs 8 caused by thermal expansion of light guiding 

plate which could damage the LEDs. Id., [0050]. 

173. LED 8 is mounted directly to printed wiring board 72, which in turn is 

bonded to metal plate 71. Id., Fig. 2, [0037]-[0040]. Thus, LED 8 is directly 

disposed on printed wiring board 72 and indirectly disposed on metal plate 71. 

174. Under a broad interpretation of “disposed on”—encompassing both 

directly disposed on and indirectly disposed on—LED 8 is indirectly disposed on 

metal plate 71. A broad interpretation is consistent with the ordinary meaning of 

“disposed on,” which includes both indirectly and directly disposed on, particularly 

in the context of a “comprising” claim like claim 3.  

175. Additionally, a broad interpretation of “disposed on” is consistent 

with the specification of the 842 patent, because the specification uses “disposed 

on” broadly to refer to components that are indirectly disposed on each other. For 

example, the specification states that the heat-dissipating plates 46 conduct or 

dissipate heat “produced by electronic components disposed on the PCB 45.” Id. 

the Id., 3:25-31, 3:51-58.  Therefore, the specification supports a broad 

interpretation of “disposed on” which does not require components to be directly 

disposed on other components. Under that broad interpretation, LED 8 is indirectly 

disposed on metal plate 71 via printed wiring board 72.  
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176. The first alternative (see [3b] (board 7)), discloses this limitation 

under a narrow interpretation of “disposed on” that requires the LED be directly 

disposed on the first portion. As noted above for [3b], Kurokawa discloses that the 

combination of board 72 and 71 can be considered a single structure, board 7, and 

the LED is “directly” disposed on the first vertical portion of board 7. EX1004, 

Fig. 2, [0009]. The specification of Kurokawa refers to board 7 as a singular 

component in addition to referring to its two subcomponents, and even indicates 

that in some embodiments, board 7 is comprised only of metal plate 71 or only of 

flexible printed wiring board 72. Id., Fig. 2, [0009], [0021], [0024], [0026], [0027]. 

Flexible printed wiring board 72 and metal plate 71 can be made to adhere to each 

other by bonding with an adhesive or thermocompressing the insulating layer of 72 
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to 71. Id. [0038]. Thus, even under a narrow “directly disposed on” interpretation, 

this limitation is satisfied by Kurokawa. 

177. The second alternative (see [3b] (cover 1); annotated Fig. 1 above) 

discloses this limitation under a broad interpretation of “disposed on.” Kurokawa 

discloses LED 8 is indirectly disposed on the first vertical portion 1VP of cover 1. 

EX1004, Figs. 1, 2, [0032].  Kurokawa discloses all of the components are “built 

into and held in place by the cover 1.” Id. A POSITA would have understood that 

LED components on the vertical portion of 7 are disposed on Cover 1VP. Id.

Without 1 and 7 connecting together, the other components would not be “built 

into and held in the place” as described in the specification. EX 1004 Figs. 1, 2, 

[0032]. Thus, a POSITA would have understood that LED was indirectly disposed 
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on the first vertical portion 1VP of cover 1 via board 72 and plate 71, which are 

built into and held in place by the first vertical portion 1VP of cover 1.  

B. Claim 4  

178. Kurokawa discloses “The backlight package as described in claim 3 

(see claim 3), wherein the second portion (2HP) extends above the light guiding 

plate (light guiding plate 5).” EX1004, Fig. 2, [0017], [0052], (“heat dissipating 

space (9) is formed between printed wiring board 7 and LGP 5”), [0032], [0041]. 

179. As shown in annotated Figure 2 above, Kurokawa discloses the 

second horizontal portion 2HP of metal plate 7 or 71 is displaced vertically from 

and overlaps with a portion of light guiding plate 5. Thus, Kurokawa discloses this 

limitation under the alternative construction in the same manner as the only 

disclosed embodiment in the 842 patent. Kurokawa discloses this under either the 
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broad or narrow construction of disposed on. See claim [3b]. Kurokawa renders 

this limitation obvious under the ordinary meaning of “above” as explained in 

Ground 5, Claim 4. 

180. As to the second alternative (see [3b-c] (cover 1); annotated Fig. 1 

above), the second horizontal portion 2HP of cover 1 extends above a portion of 

light guiding plate 5. EX1004, Figs. 1-4, [0032]. A POSITA would have 

understood that Figure 1 illustrates that Cover 2HP covers the edge of light guide 

plate 5 that is not covered by optical sheet 3 and diffusion sheet 4.  A POSITA 

would have known that Cover 2HP covering the light guide plate 5 is required to 
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prevent light from LEDs 8 from by-passing sheets 3 and 4.  Kurokawa discloses 

this limitation under the ordinary meaning of “above” and the alternative 

construction since the second horizontal portion 2HP is illustrated extending 

“above” a portion of the light guiding plate 5.  

C. Claim 5  

181. Kurokawa discloses “The backlight package as claimed in claim 3 

(see claim 3), further comprising a circuit board (flexible printed wiring board 72) 

and a conducting wire (printed conductor pattern), the circuit board (72) 

connecting the second portion (second portion 2HP metal plate 71), and the 

conducting wire (printed conductor pattern) electrically coupling the light emitting 

device (LED 8) to the circuit board (72).” EX1004, Figs. 1-7, [0021], [0038], 

[0043], [0047]; see Claim 3. 
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182. As shown above in annotated Figure 2, Kurokawa discloses printed 

wiring board 72 connecting the second horizontal portion 2HP of metal plate 71. 

Flexible printed wiring board 72 and metal plate 71 can be made to adhere to each 

other by bonding with an adhesive or thermocompressing the insulating layer of 72 

to 71. Id. [0038]. Kurokawa discloses printed wiring board 72 may be any type 

common in the art, such as an insulating film with a printed conductor pattern (not 

shown in Figure 2). Id. [0039]. Other types of wiring boards could be used. Id., 

[0060]. A POSITA would have understood that conducting wires include printed 

conductor patterns, metal traces, or other electrically conductive materials.  

183. Printed wiring board 72 is also connecting first vertical portion 1VP 

of metal plate 71, and LED 8 are surface mounted on that portion of the printed 
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wiring board 72. Id. [0043]. Kurokawa discloses the other electronic circuits, 

including the LED drive circuits, are mounted on the portion of the circuit board 72 

proximate to 2HP to efficiently use space. Id., Fig. 4, [0044] (LED drive circuit), 

[0057] (resistor), [0059] (all other electronics). A POSITA would have understood 

Kurokawa to teach that printed conductor patterns (wires) electrically couple the 

LEDs to the portion of the printed wiring board 72 proximate to 2HP where all the 

other electronics are located, so that the LEDs can be driven by those electronics.  

D. Claim 6  

184. Kurokawa discloses “the backlight package as claimed in claim 3 (see 

claim 3), a circuit board (flexible printed wiring board 72) and a heat dissipating 

means (metal plate 71), the circuit board connecting the second portion (2HP metal 

plate 71) and the heat dissipating means (71) attached onto the surface of the 

circuit board (72) for conducting a heat generated thereon.” EX1004, Figs. 1-7, 

[Abstract] [0005], [0010]-[0011], [0017]-[0018], [0020], [0021], [0037]-[0041], 

[0045], [0046], [0047], [0051]-[0052]; see Claim 3.  
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185. As shown above with respect to claim 5 and above in annotated 

Figure 2, Kurokawa discloses printed wiring board (72) connecting metal plate 71, 

including, specifically, portion 2HP. See Claim 5. Kurokawa discloses metal plate 

71 is a heat dissipating means made of aluminum, copper, and iron, and that 

aluminum is particularly advantageous with respect to heat dissipating properties. 

EX1004, [0020]-[0021], [0037]-[0039], [0047].  

186. Under the broad construction, metal plate 71, including portion 2HP, 

is at least one heat dissipating plate corresponding to the claimed structure. 

187. Under the narrow construction, metal plate 71, including portion 2HP, 

as disclosed in Kurokawa, is the equivalent of a plurality of heat dissipating plates. 

Metal plate 71 comprises portions 2HP and 1VP and portion 2HP includes 

numerous ventilation holes 7c to improve heat dissipation. EX1004, Fig. 1, [0019]. 
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Kurokawa teaches the bend of the plate increases the plate’s total heat dissipating 

area to increase heat dissipation. Even though metal plate 71 is a single plate, 

because it is bent, portions 2HP and 1VP are equivalent to two metal plates (a 

plurality) from a heat dissipation perspective. An entirely flat plate would require 

an increased length to have the same area for heat dissipation. Thus, a bent plate 

allows for the same heat dissipation using two perpendicular surfaces in a different 

form factor, which is one of the functions of using multiple plates.  

188. Kurokawa discloses the claimed function that heat produced by LEDs 

8 (one of the electronic components on board (72)) is conducted through printed 

wiring board (72) to metal plate 71, and then conducted through metal plate 71, 

thereby dissipating that heat. EX1004, [0020]-[0021], [0037]-[0039], [0046]-

[0047] (disclosing heat conduction through board 72 to metal plate 71, which has 

high thermal conductivity to efficiently conduct heat to increase heat dissipation). 

Kurokawa specifically calls out that the portion of board 7 corresponding to 2HP 

will conduct heat from the LEDs to increase heat dissipation, utilizing the entire 

“heat dissipation area (W x (L1 + L2)).” Id., Fig. 1, [0048]. 

189. Additionally, Kurokawa discloses that all other electronic circuits, 

including the LED drivers and resistors used to drive the LEDs 8, are located on 

the portion of board (72) proximate to portion 2HP of metal plate 71. Fig. 4, 

[0023], [0027] (all other electronics), [0044] (LED drive circuit), [0057] (resistor), 
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[0059] (all other electronics). A POSITA would have understood that those other 

electronics, such as LED drivers and resistors, would also produce heat. A 

POSITA would have understood that the heat produced by those electronics would 

be dissipated into the air in heat dissipation space (9) along with the heat from 

LEDs 8.  A POSITA would also have understood that the heat produced by those 

electronics would also have been conducted via board 72 to metal plate 71, 

particularly portion 2HP of metal plate 71, and then conducted and dissipated by 

metal plate 71. A POSITA would have understood that heat would have been sunk 

from those electronic components in the same manner as heat from the LEDs and 

for precisely the same reasons. A POSITA would have understood, based on the 

laws of thermodynamics, that heat will always be conducted (and thereby 

dissipated) from hotter to cooler portions. Thus, the heat from a localized source, 

such as a particular driver or resistor on board 72, will be conducted and dissipated 

to any cooler portions of the structures around it, including heat dissipation space 

9, board 72, and plate 71.  

190. Kurokawa illustrates electronic component 8a on the portion of board 

(72) proximate to 2HP of metal plate 71, and component 8a is illustrated relatively 

distant from the bend 7a and LEDs 8. EX1004, Fig. 4 (8a). This illustration and 

Kurokawa’s teaching of a backlight for a rectangular vehicle display that is much 

wider and longer than it is deep, discloses to a POSITA that there will be electronic 
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circuits under the display area that will be far enough from the LEDs 8 to 

constitute localized heat sources. A POSITA would have understood that the heat 

produced by those local heat sources will be sunk through the air space 9, board 

72, and portion 2HP of metal plate 71.  

191. Claim 6, which depends from claim 3, requires a fastener (claim 3), a 

circuit board (claim 6), and heat dissipating means (claim 6), and under certain 

reads, metal plate 71 (or at least portions thereof) satisfies certain limitations 

related to the fastener and heat dissipating means. Nothing in claims 3 and 6 (or 7 

or 9, infra) precludes metal plate 71 from satisfying both limitations.  In contrast, 

claim 1 might preclude such a read, since claim 1 requires the heat dissipating 

means be disposed on the fastener, and it seems unlikely that one component could 

be disposed on itself. EX1001, Claim 1. Not all structures would necessarily satisfy 

both limitations, but Kurokawa’s metal plate 71 does, as shown above in annotated 

Fig. 2.  
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192. Alternatively, under a narrow construction and as shown in annotated 

Figure 2 above, Kurokawa discloses multiple ribs 6a which are attached to the 

surface of printed wiring board 7 and provide structural support to the reflector 6 

and printed wiring board 7, but also may act as heat dissipating means. EX1004, 

[0041]-[0042]. 

193. Kurokawa discloses the ribs 6a extend inside the heat dissipation 

space 9 and contact with printed wiring board 7 which prevents the printed wiring 

board and reflector 6 from bending and becoming deformed. EX1004, [0041]-

[0042]. A POSITA would have understood that although Kurokawa does not 

disclose what material is used for reflector 6 (and consequently ribs 6a), they 

would be motivated to use metals with good heat conducting properties for 

reflector 6 and ribs 6a because many metals are reflective and the extra metal 
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surface area provided by the ribs would improve heat dissipation in the heat 

dissipation space 9. A POSITA would have understood that by contacting printed 

wiring board, the ribs 6a would conduct heat away from the printed wiring board 

and dissipate that heat in heat dissipation space 9. Id. Therefore, under an 

alternative construction, Kurokawa satisfies the limitation of claim 6. Placing such 

metal ribs on a circuit board would be well within the skill of one in the art. A 

POSITA would have understood that any exposed electronic components on the 

circuit board could be routed around or insulated from the metal ribs to avoid a 

short using techniques known in the art. Alternatively, a “common ground 

connection may be connected with a heat sink to transfer heat” as taught by 

Weindorf.  EX1007, [0039]-[0040], [0044]. 

E. Claim 7  

1. [7pre]  

194. Kurokawa discloses “A backlight package comprising.” See [3pre].

2. [7a]  

195. Kurokawa discloses “a light guiding plate having a first side.” See 

[3a]. 

3. [7b]  

196. Kurokawa discloses “a first fastener having a first portion and a 

second portion, the first portion extending along the first side of the light guiding 
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plate, and the second portion extending above the light guiding plate wherein the 

first portion and the second portion are arranged in a substantially perpendicular 

relationship to form a substantially L-shaped structure.” See [3b], [4].  

4. [7c]  

197. Kurokawa discloses “a light emitting device disposed on the first 

portion of the first fastener for emitting a light toward the light guiding plate.” See

[3c].  

5. [7d]  

198. Kurokawa discloses “a circuit board connecting the second portion of 

the first fastener.” See Claim 5.  

6. [7e]  

199. Kurokawa discloses “a conducting wire electrically coupling the light 

emitting device to the circuit board.” See Claim 5.

F. Claim 8  

200. Kurokawa discloses “The backlight package as claimed in claim 7, 

wherein the first portion is substantially perpendicular to the second portion.” See 

[3b], [7b].  
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G. Claim 9  

201. Kurokawa discloses “The backlight package as claimed in claim 7, 

further comprising a heat dissipating means attached onto the surface of the circuit 

board for conducting a heat generated thereon.” See Claims 6,7. 

XIV. GROUND 5: KUROKAWA OBVIOUSNESS 

A. Claim 4  

202. As explained in Ground 4, Kurokawa anticipates claim 4 under the 

alternative construction of “above” (primary, first and second alternative) and 

under the ordinary meaning of “above” (second alternative). See Ground 4, claim 

4.  

203. Under the ordinary meaning of “above,” Kurokawa’s primary and first 

alternatives render obvious “The backlight package as described in claim 3 (see

Ground 4, Claim 3), wherein the second portion (2HP) extends above the light 

guiding plate (light guiding plate 5).” See Ground 4, claim 3. 
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204. Kurokawa (ordinary meaning and alternative construction) teaches its 

LED backlight system could be implemented in LCD screens in vehicle display 

units including speedometers, tachometers, and other gauges, as well as display 

units for navigation devices. EX1003, [0001], [0009], [0030]. A POSITA would 

have understood that such vehicle display units could be oriented in any direction 

relative to a viewer prior to installation, including the orientation opposite that of 

Figure 2 (as shown in annotated Figure 2 above). A POSITA would also have 

understood that the vehicle display unit (and specifically tachometers other gauges, 

or display units) could be installed and operated in any orientation relative to a 

viewer, including the orientation opposite that of Figure 2, for example, in an LCD 

display or other gauge mounted above a viewer in a cockpit. Thus, Kurokawa 

renders obvious all possible orientations of Kurokawa’s device in three 
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dimensions, including where it is upside down from the orientation illustrated in 

Figure 2. If Figure 2 were illustrated upside down, the second horizontal portion of 

metal frame 71 would extend “above” a portion of light guiding plate 5 under the 

ordinary meaning of “above.” 

B. Claim 7  

1. [7pre]  

205. The combination discloses “A backlight package comprising.” See 

Ground 4, [3pre].

2. [7a]  

206. The combination discloses “a light guiding plate having a first side.” 

See Ground 4, [3a]. 

3. [7b]  

207. The combination discloses “a first fastener having a first portion and a 

second portion, the first portion extending along the first side of the light guiding 

plate, and the second portion extending above the light guiding plate wherein the 

first portion and the second portion are arranged in a substantially perpendicular 

relationship to form a substantially L-shaped structure.” See [4]; Ground 4, [3b].  
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4. [7c]  

208. The combination discloses “a light emitting device disposed on the 

first portion of the first fastener for emitting a light toward the light guiding plate.” 

See [4]; Ground 4, [3c].  

5. [7d]  

209. The combination discloses “a circuit board connecting the second 

portion of the first fastener.” See Ground 4, Claim 5.  

6. [7e]  

210. The combination discloses “a conducting wire electrically coupling 

the light emitting device to the circuit board.” See Ground 4, Claim 5.

C. Claim 8  

211. The combination discloses “The backlight package as claimed in 

claim 7, wherein the first portion is substantially perpendicular to the second 

portion.” See [7b].  

D. Claim 9  

212. The combination discloses “The backlight package as claimed in 

claim 7, further comprising a heat dissipating means attached onto the surface of 

the circuit board for conducting a heat generated thereon.” See Claim 7; Ground 4, 

Claim 6.  
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XV. GROUND 6:  KUROKAWA, ISODA    

A. Combination Rationale 

213. It would have been obvious to a POSITA to modify Kurokawa in 

view of Isoda’s teachings, a) to connect Kurokawa’s LEDs 8 to Kurokawa’s circuit 

board 72 using a conducting wire, and b) to add a plurality of heat dissipating 

plates as taught by Isoda to further increase the heat-dissipation of Kurokawa’s 

electronic components, including LEDs 8.  

214. Kurokawa teaches extending the service life of LEDs in a backlight 

for LCDs through improving the heat dissipation. EX1004, Figs. 1-7, [Abstract], 

[0008]-[0009], [0030]. Kurokawa recognized the problems that are associated with 

high package temperatures including the degradation of LEDs. Id., [0005], [0041], 

[0045]. Kurokawa pointed to multiple methods for heat dissipation, including both 

a heat dissipation space and use of a metal frame. Id., [Abstract], [0005], [0017]-

[0018], [0020], [0021], [0037]-[0041], [0045], [0046], [0047], [0051]-[0052]. 

Kurokawa teaches that its physical arrangement allows for enhanced heat 

dissipation, but recognizes that additional heat dissipation might be required, for 

example, by adding a fan for active cooling. Id., [0052]. 

215. Isoda discloses an invention relating to LED devices and specifically 

an invention to provide an effective means for heat dissipation for an LED device. 

EX1005, 1:9-10, 2:14-27. Isoda describes in detail how LEDs can be connected to 
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substrates, printed circuit boards, and cooling means. Id., Fig. 2, Fig. 7, Fig. 8, 

3:15-24, 3:62-4:02, 4:07-25. Isoda recognized that many printed substrate 

materials that LEDs are attached to are poor heat conductors, so when high 

currents are applied to LEDs to produce high brightness, the emitted heat degrades 

the LED device and its connections. Id., 1:25-36, 1:55-67. One solution Isoda 

provided was to use substrate material with high heat conductivity. Id. The 

invention provides a preferred alternative of attaching a cooling device to the print 

substrate and allowing the cooling device to dissipate heat. Id., 2:14-63.  

Conducting Wire Limitation 

216. It would have been obvious for a POSITA to combine Kurokawa’s 

teachings that the LEDs 8 are driven by circuitry on board 72, with Isoda’s 

teachings of the internal wiring structure to connect the LED 8 to the board 72. 

Kurokawa discloses LEDs which are mounted on a printed wiring board 7 which 

consists of a flexible printed wiring board 72 and metal plate 71, the LEDs are 

driven by a circuitry, including an LED drive circuit on the horizontal portion of 

board 72. EX1004, Figs. 1, 2, 4(8a), [0037]-[0038], [0044]. Kurokawa teaches 

LED 8 is mounted on board 72 with solder (see [0049]) but does not disclose the 

precise details of how the anode and cathode of LED 8 are electrically connected 

to the solder and wires printed on board 72.  
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217. To the extent the Board finds additional implementation details are 

required to disclose the “conductive wire” limitation (i.e., to the extent the Board 

finds the showing in Ground 4 insufficient), a POSITA would have been motivated 

to look for such implementation details in the art and been led to Isoda, which 

explicitly teaches how to surface mount an LED to a circuit board by using 

conducting wires.  

218. A POSITA would have had a reasonable expectation of success in 

implementing LED connecting configuration in Isoda because connecting an LED 

to printed wiring boards is a well-known technique that is required to illuminate 

the LED. This would only involve routine skill and lead to predictable results.  

Heat Dissipating Means 
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219. It would have been obvious for a POSITA to combine Kurokawa’s 

teachings related to LCD backlight devices utilizing LEDs with Isoda’s teachings 

of enhanced heat dissipation methods by placing heat dissipating fins as disclosed 

in Isoda on the Kurokawa’s board 72 to enhance heat dissipation into Kurokawa’s 

air space 9. An exemplary, obvious implementation is shown above in Kurokawa 

and Isoda Combined Demonstrative. 

220. A POSITA would have been motivated to enhance the heat dissipation 

provided by Kurokawa based on Kurokawa’s express teaching that active cooling, 

such as a fan, might be required. Thus, a POSITA would have known from 

Kurokawa’s teachings that the passive cooling of Kurokawa’s arrangement may 

not have been sufficient and would have looked for ways to enhance passive heat 

cooling to avoid the use of a fan, which can be noisy, expensive, and take up 

additional room. And even if active cooling were still used, a POSITA would have 

been motivated to explore ways to enhance heat dissipation to reduce the 

requirements for a fan resulting in a smaller, less expensive, fan that could run less 

often or at lower speeds to reduce noise and power consumption.  

221. A POSITA would have been motivated to use the enhanced cooling 

means of Isoda, based on the express teachings of Isoda that a plurality of heat fins 

should be used to enhance heat dissipation in similar LED backlights. A POSITA 

would have understood that the rate at which heat can be dissipated by a metallic 
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heat sink like those in Kurokawa and Isoda (and in this art in general) is a function 

of (among other things) the surface area of the contact between the heat sink and 

the air into which the heat sink is dissipating heat. Heat fins were well known in 

the art as a means to improve heat dissipation over a single plate. For example, EP 

1467414 discloses a heat dissipating plate 1103 with a large area, with the addition 

of heat dispersing flanges 404 to improve heat dissipation over the dissipation by 

the plate.  EX1017, Fig.11, [0036]. Similarly, U.S. 2001/0024250A1 discloses 

including heat radiator 7 attached to a rear shield made from aluminum which has 

a high heat conduction on its own, to improve heat conduction. EX1018, Figs.1-2, 

[0011]-[0021]. JP 2001-160312 discusses actual measurement results when heat 

dissipation fins are attached to a backlight, decreasing temperatures by 5 degrees 

Celsius and making it possible to dissipate heat without a forced cooling device. 

EX1019, [0029]-[0030]. A POSITA would have understood that Isoda’s plurality 

of heat fins will increase that surface area and contact surface with the air around 

the heat fins, therefore, the heat dissipating capabilities of the heat sink, relative to 

a single plate. Further, a POSITA would have understood that a predictable result 

from adding heat fins to the printed wiring board 72 of Kurokawa would be greater 

heat dissipation because of the air flow in the heat dissipation space 9.  
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222. A POSITA also would have been motivated to enhance heat 

dissipation to address the known problem in the art that heating issues plague 

LEDs and associated circuitry and lead to the degradation of the LEDs.   

223. A POSITA would have had a reasonable expectation of success in 

making the combination. Kurokawa teaches there is space 9 sufficient to add a 

plurality of heat sinking fins parallel to the ribs 6a. Adding the fins in space 9 

would have been obvious because Kurokawa teaches that the air in space 9 is used 

for heat dissipation, because Kurokawa teaches the overall form factor is 

important, and because adding the fins would allow them to be placed on top of the 

additional electronic circuits disposed on board 72 and take advantage of any 

forced convection. A POSITA would have known that circuits like LED driver 

circuitry can produce substantial heat, particularly if they are driving a large 

number of LEDs, as they are in Kurokawa. A POSITA would have known that 

such circuitry (like any processor) would often use supplemental heat sinking 

capabilities like a metallic heat sink. Isoda teaches the relevant implementation 

details and adding a plurality of heat fins to a circuit board is a well-known way in 

the art to enhance heat dissipation.  

224. Using the heat fins taught in Isoda in Kurokawa’s air space 9 to 

enhance heat dissipation were known techniques that would yield predictable 

results and involve only routine skill.  
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B. Claim 3 

1. [3pre]  

225. The combination discloses and renders obvious “A backlight package 

comprising.” See Ground 4, [3pre]. 

2. [3a]  

226. The combination discloses and renders obvious “a light guiding plate 

having a first side.” See Ground 4, [3a]. 

3. [3b]  

227. The combination discloses and renders obvious “a first fastener 

having a first portion and a second portion, the first portion disposed adjacent to 

the first side of the light guiding plate, wherein the first portion and the second 

portion are arranged in a substantially perpendicular relationship to form a 

substantially L-shaped structure.” See Ground 4, [3b]. 

4. [3c]  

228. The combination discloses and renders obvious “a light emitting 

device (LED 8) disposed on the first portion of the fastener (1VP Metal Plate 71) 

for emitting a light toward the light guiding plate (5).” EX1004, Figs. 1-7, [0006], 

[0031] (light emitting diode 8), [0037], [0043]-[0047], [0059], [0061] (light 

emitting diodes are arranged in a direction that is perpendicular to light guide plate 

5). See Ground 4, [3c]. 
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229. As shown above in annotated Fig. 2, the combination renders obvious 

that LED 8 could be “directly disposed” on first portion 1VP Metal Plate 71 for 

emitting light toward the side of light guiding plate 5. Isoda teaches that it is 

desirable to directly mount an LED 33 to an exposed portion of heat conductive 

member (21c and 21e) through a hole in circuit substrate 31 to directly conduct 

heat to cooling member 41 and heat fins 41a, while connecting the LED to circuit 

substrate via conducting wires 34a and b. EX1005 Figs, 7, 8, 4:7-30, 4:47-60, 4:61-

5:02, 5:34-54.  Under a narrow interpretation of disposed on, a POSITA would 

have known Kurokawa LED 8 could be mounted directly on metal plate 71, 

through a hole in printed wiring board 72, and that LED 8 could be electrically 

coupled to printed wiring board 72 via Isoda conducting wires 34a and 34. A 

POSITA would have understood that this would cause more efficient heat 

conduction and would be desirable to improve heat dissipation. It would have been 
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obvious to a POSITA to apply the teachings from Isoda to Kurokawa to mount 

LED 8 directly to 1VP metal plate 71 under a narrow construction of “directly 

disposed.”

C. Claim 4  

230. The combination discloses or renders obvious “The backlight package 

as claimed in claim 3 (see claim 3), wherein the second portion extends above the 

light guide plate. See Ground 4, claim 4 (“above” anticipation); Ground 5 claim 4 

(“above” obviousness).  

D. Claim 5  

231. The combination discloses and renders obvious “The backlight 

package as claimed in claim 3 (see Ground 4, claim 3; Ground 6, claim 3), further 

comprising a circuit board (printed wiring board 72) and a conducting wire 

(Isoda’s wires 34(a) and 34(b) to circuit patterns 31(a) and 31(b)), the circuit board 

(72) connecting the second portion (horizontal portion 2HP), and the conducting 

wire (Isoda’s wire 34(a) and 34(b) to circuit patterns 31(a) and 31(b)) electrically 

coupling the light emitting device (LED 8) to the circuit board ((72) via LED 

driving patterns 40a and 40b).” See Ground 4, claim 5. 
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232. Kurokawa discloses LED 8 is surface mounted and soldered to 

flexible circuit board 71. See Ground 4, claim 5. Isoda discloses that LEDs surface 

mounted and soldered to PCBs should be electrically connected using a conductive 

wire.  
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233. As shown above in the Isoda annotated Figure 2, conducting wires 

34(a) and 34(b) connects LED 33 to circuit patterns 31a and 31b which are 

electrically connected to electric conductive members 21a and 21b which will then 

connect to circuit board 40 via LED driving patterns 40a and 40b. EX1005, Figs. 

2-3, Figs. 7-8, 4:07-25, 4:30-38, 4:61-5:07. Those wires and conductive members 

connect LED 33 to PCB 40, which provides power. Id. As a note, the wiring 

scheme disclosed in Figures 2, 3, and 4 are applicable to Figures 7 and 8. Id., 5:34-

44.  

234. It would have been obvious for a POSITA to implement Kurokawa’s 

surface mounted LEDs 8 to board 72 using conductive wires as taught in Isoda 
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including under the narrow construction of disposed on (see Ground 4, claim 3). 

See Section XV.A (Combination Rationale). 

E. Claim 6  

235. Under both constructions of “heat dissipating means” the combination 

discloses or renders obvious “The backlight package as claimed in claim 3 (see

Ground 4, claim 3; Ground 6 claim 3), further comprising a circuit board (printed 

wiring board 72) and a heat dissipating means (Isoda heat plates 41 and 41a), the 

circuit board (72) connecting the second portion (2HP), and the heat dissipating 

means (Isoda heat plates 41 and 41a), attached onto the surface of the circuit board 

(72 in space 9) for conducting a heat generated thereon.”  

236. As shown in Kurokawa and Isoda Combined Demonstrative above, 

Kurokawa discloses printed wiring board 72 connecting the second horizontal 
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portion 2HP of metal plate 71. Kurokawa teaches that when heat generated by 

LEDs is not dissipated efficiently, thermal degradation occurs, and the service life 

of the LEDs will be shortened. Id. [Abstract], [0005], [0045]-[0047]. In order to 

combat this issue, Kurokawa discloses heat dissipation space 9 formed between 

reflector 6 and printed wiring board 7. Id. Figs. 1-7, [0017]-[0018], [0041], [0052]. 

Air in heat dissipation space 9 can be circulated by forced or natural convection 

using a fan or other means to further increase the heat dissipation. Id. [0017], 

[0052]. 

237. It would have been obvious to modify Kurokawa to include Isoda’s 

heat dissipating fins 41 in space 9, and disposed on board 72, to enhance the heat 

dissipation by board 72 by enhancing the conduction of heat away from LEDs 8 

and the other electronic circuits on board 72 into the air in space 9. See Section 

XV.A (combination). A POSITA would have understood that it was common to 

attach heat sinks to the circuit board around active circuits and would have placed 

a heat sink so that it did not interfere with active circuits and leave space for holes 

7c that may be integrated in board 7 of Kurokawa.  
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238. Isoda discloses in Figures 2 and 3 above a surface mounted LED 33 

with heat conductive member 21c, which conducts heat to heat fins 41a. EX1005 

Figs. 2-3, 4:07-25, 4:30-38, 4:39-60; 4:61-5:07. Specifically, LED 33 is attached to 

heat conductive member 21c and substrate 40. Id. The heat generated by LED 33 is 

transmitted via member 21c to cooling member 41 and is dissipated by cooling fins 

41a. Id.

239. It would have been obvious to use this arrangement to enhance heat 

transfer from Kurokawa’s surface mounted LED 8, via a similar member 21c, 

through board 72 to the metal plate 71. While Kurokawa notes that board 72 is thin 

and can conduct heat, a POSITA would have understood that the solid metal 

conductor 21c would enhance heat transfer, as explicitly taught by Isoda.  
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240. Similarly, as shown in annotated Figures 7 and 8 above, Isoda 

discloses LED 33 is thermally attached to print substrate 40 which is connected to 

cooling member 41 with cooling fins 41a in order to dissipate heat from the LED. 

EX1005 Figs. 7-8, 5:34-54. The same reference numerals in Figures 2, 3, and 4 are 

applicable to Figures 7 and 8. Id. Heat from LED 33 is conducted via projection 

21e to cooling member 41 with cooling fins 41a. Id. This teaching of Isoda 

confirms to a POSITA that the enhancement of heat transfer of Isoda is applicable 

to configurations where the heat transfer flows from an LED through a first vertical 

portion and into a second horizontal portion, similar to Kurokawa.  

241. A POSITA would have understood that Isoda teaches an enhanced 

method for cooling LEDs using heat fins 41a to eventually transfer heat from 

LEDs to the air. A POSITA would have understood that if ventilation holes 7c 

were integrated into the combination, the holes would have allowed air to flow past 
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the cooling member, improving heat dissipation. EX1005, [0019], [0042], [0053]. 

A POSITA would have understood those teachings are directly applicable to 

improve the similar flow of heat described in Kurokawa from LED 8, through 

board 72 and metal plate 71 into air space 9. A POSITA would have been 

motivated to utilize the cooling member described in Isoda with the printed wiring 

board in Kurokawa’s heat dissipation space 9 to improve the heat dissipating 

capabilities of Kurokawa as shown above in annotated Figure 2. See Section XV.A 

(Combination Rationale). 

F. Claim 7 

1. [7pre]  

242. The combination anticipates or renders obvious “A backlight package 

comprising.” See [3pre]; Ground 4, [3pre].

2. [7a]  

243. The combination anticipates or renders obvious “a light guiding plate 

having a first side.” See [3a]; Ground 4, [3a]. 

3. [7b]  

244. The combination anticipates or renders obvious “a first fastener 

having a first portion and a second portion, the first portion extending along the 

first side of the light guiding plate, and the second portion extending above the 

light guiding plate wherein the first portion and the second portion are arranged in 
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a substantially perpendicular relationship to form a substantially L-shaped 

structure.” See [3b], [4]; see Ground 4, [4] (“above” anticipation); Ground 5, [4] 

(“above” obviousness).  

4. [7c]  

245. The combination anticipates or renders obvious “a light emitting 

device disposed on the first portion of the first fastener for emitting a light toward 

the light guiding plate.” See [3c]; see Ground 4 [3c].  

5. [7d]  

246. The combination anticipates or renders obvious “a circuit board 

connecting the second portion of the first fastener.” See Claim 5. 

6. [7e]  

247. The combination anticipates or renders obvious “a conducting wire 

electrically coupling the light emitting device to the circuit board.” See Claim 5.

G. Claim 8  

248. The combination anticipates or renders obvious “The backlight 

package as claimed in claim 7, wherein the first portion is substantially 

perpendicular to the second portion.” See Claim 7; see Ground 4, [3b].

H. Claim 9  

249. Under both constructions of heat dissipating means, the combination 

anticipates or renders obvious “The backlight package as claimed in claim 7, 
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further comprising a heat dissipating means attached onto the surface of the circuit 

board for conducting a heat generated thereon.” See Claim 6, 7. 

XVI. GROUND 7:  FUKUTA ANTICIPATION 

A. Claim 3 

1. [3pre]  

250. Fukuta discloses “A backlight package comprising.” EX1006, Fig. 1, 

Fig. 11, [0001], [0005]-[0015], [0028], [0041]-[0042]; see also, [3a]-[3c]. 

2. [3a]  

251. Fukuta discloses “a light guiding plate (light directing plate 11 and 

light guiding sheet 11a) having a first side.” EX1006, Fig. 1, Fig. 2, Fig. 3, Fig. 7a-

7c, Fig. 11, [0006], [0041]-[0042], [0048], [0072]-[0073]. 
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3. [3b]  

252. Fukuta discloses “a first fastener (frame 20) having a first portion 

(1VP) and a second portion (2HP), the first portion disposed adjacent to the first 

side of the light guiding plate (11 and 11a), wherein the first portion and the 

second portion are arranged in a substantially perpendicular relationship to form a 

substantially L-shaped structure.” EX1006, Fig. 1, Fig. 2, Fig. 3, Fig. 7a-7c, Fig. 

11, [0006]-[0007], [0042], [0048]-[0050]. 

253. As shown in annotated Fig. 1 above, Frame 20 is comprised of a first 

portion (1VP) and a second portion (2HP), with the first vertical portion disposed 

adjacent to the first side of a light guiding plate (11 and 11a), and the first portion 

and the second portion are arranged in a substantially perpendicular relationship to 

form a substantially L-shaped structure. 

BOE - Exhibit 1002 - Page 128



Declaration of Dr. R. Jacob Baker
U.S. Patent No. 7,168,842

121

4. [3c]  

254. Fukuta discloses “a light emitting device (LED 16) disposed on the 

first portion of the fastener (1VP) for emitting a light toward the light guiding plate 

(11 and 11a).” EX1006, Fig. 1, Fig. 2, Fig. 3, Fig. 7a-7c, Fig. 11, [0042], [0048], 

[0072]-[0073].  

B. Claim 4  

255. Fukuta discloses “The backlight package as described in claim 3, 

wherein the second portion (2HP) extends above the light guiding plate (11 and 

11a).” See Claim 3. 
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256. As shown in annotated Figure 1 above, Fukuta discloses the second 

horizontal portion 2HP of frame 20 is displaced vertically from and overlaps with a 

portion of plate 11 and sheet 11a. Thus, Fukuta discloses this limitation under the 

alternative construction in the same manner as the only disclosed embodiment in 

the 842 patent.  

XVII.GROUND 8:  FUKUTA OBVIOUSNESS 

A. Claim 4  

257. Under the ordinary meaning of “above,” Fukuta renders obvious “The 

backlight package as described in claim 3 (see Ground 7, Claim 3), wherein the 

second portion (2HP) extends above the light guiding plate (light guiding plate 5).” 

See Ground 7, Claim 3. 

BOE - Exhibit 1002 - Page 130



Declaration of Dr. R. Jacob Baker
U.S. Patent No. 7,168,842

123

258. Fukuta discloses second horizontal portion 2HP of frame 20 is 

displaced vertically from and overlaps with a portion of plate 11, 11a. EX1006. 

Fig. 1, [0041]-[0049]. 

259. Fukuta (ordinary meaning and alternative construction) teaches its 

LED backlight system could be implemented in LCD screens in portable phones or 

PDAs. EX1006, [0001]-[0004], [0042]. A POSITA would have known that such 

portable devices could be held in any orientation by the user in three dimensions, 

including the orientation opposite that of Figure 1 (as shown in annotated Figure 1 

above). Thus, Fukuta renders obvious all possible orientations of Fukuta’s device 

in three dimensions, including where it is upside down from the orientation 

illustrated in Figure 1. If Figure 1 were illustrated upside down, the second 
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horizontal portion of frame 20 would extend “above” a portion of light guiding 

plate 11 and 11a under the ordinary meaning of “above.” 

XVIII. SUMMARY OF OPINIONS 

Ground 1: Uekusa 
Claim [3pre] – Uekusa package generally. 
Claim [3a] – Light guiding plate is optical wave-guide 55, first side is light guiding 
end surface 56.  
Claim [3b] – First portion 1VP is upright portion is 32, second portion 2HP is 
extension part 41 and mounted portion 42, light guiding plate is optical wave-guide 
55.  
Claim [3b] Disposed on Alt 1 – First portion 1VP is upright portion 32 with 
substrate electrodes 33a and 33b. 
Claim [3b] Disposed on Alt 2 – First portion 1VP is upright portion is 32. 
Claim [3c] – LED is LED 34, first portion 1VP is upright portion 32, light guiding 
plate is optical wave-guide 55. 
Claim [3c] Disposed on Alt 1 – LED is LED 34, first portion 1VP is upright 
portion 32 with substrate electrodes 33a and 33b. 
Claim [3c] Disposed on Alt 2 – LED is LED 34 with substrate electrodes 33a and 
33b, first portion 1VP is upright portion 32.  
Claim 4 – Second portion 2HP is extension part 41 and mounted portion 42, and 
light guiding plate is optical wave-guide 55. Refers to claim 3 
Claim 5 – Circuit board is motherboard 50, conducting wire is front wire 35, 
substrate electrodes 33a and 33b, and circuit electrodes 52a and 52b, second 
portion 2HP is mounted portion 42 and extension part 41, LED 34. Refers to claim 
3. 
Claim 5 Motherboard + Circuit Electrode - Circuit board is motherboard 50 in 
combination with circuit electrodes 52a and 52b, conducting wire is front wire 35 
and substrate electrodes 33a and 33b, second portion 2HP is mounted portion 42 
and extension part 41, LED 34. Refers to claim 3. 
Claim 5 Disposed on Alt 1 – Circuit board is motherboard 50, conducting wire is 
circuit electrodes 52a and 52b, second portion 2HP is mounted portion 42 and 
extension part 41, LED 34. Refers to claim 3. 
Claim 5 Disposed on Alt 2 - Circuit board is motherboard 50, conducting wire is 
circuit electrodes 52a and 52b, second portion 2HP is mounted portion 42 and 
extension part 41, LED is LED 34 with substrate electrodes 33a and 33b. Refers to 
claim 3. 
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Claim 6 – Circuit board is motherboard 50 with circuit electrodes 52a and 52b, 
heat dissipating means are portions of substrate electrodes 33a and 33b, second 
portion 2HP is mounted portion 42 and extension part 41. Refers to claim 3. 
Claim 7 – Refers to claims 3-5. 
Claim 8 – Refers to claims [3b], [7b]. 
Claim 9 – Refers to claims 6, 7. 

Ground 2: Uekusa, Isoda 
Claim [3a] – Refers to Ground 1 [3a].  
Claim [3b] – Refers to Ground 1 [3b]. 
Claim [3c] Narrow Disposed – LED is LED 34, LED is mounted through hole cut 
in first portion 1VP which is Uekusa upright portion 32 with Isoda heat conducting 
member 21c and 21e, light guide plate is optical wave-guide 55. Refers to Ground 
1 [3c]. 
Claim 4 – Refers to claim 3; Ground 1 claims 3, 4. 
Claim 5 – Circuit board is motherboard 50, conducting wire is front wire 35 and 
substrate electrodes 33a and 33b with Isoda conducting wires 34a and 34b or heat 
conducting member 21c and e, second portion 2HP is mounted portion 42 and 
extension part 41, LED 34. Refers to claim 3; Ground 1 claims 3, 5.
Claim 6 – Circuit board is motherboard 50, heat dissipating means are Isoda heat 
plates 41 and 41a, second portion 2HP is mounted portion 42 and extension part 
41. Refers to claims 3, 5; Ground 1 claims 3, 5.
Claim 7 – Refers to claims 3-5. 
Claim 8 – Refers to claims [3b], [7b]. 
Claim 9 – Refers to claims 6, 7. 

Ground 3: Uekusa, AAPA 
Claim 6 - Circuit board is motherboard 50, heat dissipating means AAPA heat 
dissipating means, second portion 2HP is mounted portion 42 and extension part 
41. Refers to Ground 1, claims 3, 5. 
Claim 9 - Refers to claims 6 and Ground 1 claims 6, 7. 

Ground 4: Kurokawa  
Claim [3pre] – Kurokawa package generally. 
Claim [3a] – Light guiding plate is light guiding plate 5, first side is side 5a. 
Claim [3b] – First portion 1VP is metal plate 71, second portion 2HP is metal plate 
71, light guiding plate is light guiding plate 5. 
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Claim [3b] Narrow Disposed Alt 1 - First portion 1VP is metal plate 7 
(combination of 71 and 72), second portion 2HP is metal plate 7 (combination of 
71 and 72), light guiding plate is light guiding plate 5. 
Claim [3b] Narrow Disposed Alt 2 - First portion 1VP is cover 1, second portion 
2HP cover 1, light guiding plate is light guiding plate 5. 
Claim [3c] - LED is LED 8, first portion 1VP is metal plate 71, light guiding plate 
is light guiding plate 5. 
Claim [3c] Narrow Disposed Alt 1 - LED is LED 8, first portion 1VP is printed 
wiring board 7, light guiding plate is light guiding plate 5. 
Claim [3c] Narrow Disposed Alt 2 - LED is LED 8, first portion 1VP is cover 1, 
light guiding plate is light guiding plate 5. 
Claim 4 – Second portion 2HP is metal plate 71, light guiding plate is light guiding 
plate 5. Refers to claim 3. 
Claim 4 Narrow Disposed Alt 1 - Second portion 2HP is printed wiring board 7, 
light guiding plate is light guiding plate 5. Refers to claim 3. 
Claim 4 Narrow Disposed Alt 2 - Second portion 2HP is cover 1, light guiding 
plate is light guiding plate 5. Refers to claim 3. 
Claim 5 - Circuit board is flexible printed wiring board 72, conducting wire is 
printed conductor pattern, second portion 2HP is metal plate 71, LED is LED 8. 
Refers to claim 3. 
Claim 6 Heat Dissipating Means Single Plate - Circuit board is flexible printed 
wiring board 72, heat dissipating means is metal plate 71, second portion 2HP is 
metal plate 71. Refers to claim 3. 
Claim 6 Heat Dissipating Means Multiple Plates - Circuit board is flexible printed 
wiring board 72, heat dissipating means is ribs 6a, second portion 2HP is metal 
plate 71. Refers to claim 3. 
Claim 7 - Refers to claims 3-5. 
Claim 8 – Refers to [3b], [7b]. 
Claim 9 – Refers to claims 6, 7. 

Ground 5: Kurokawa Obviousness  
Claim 4 Upside Down Orientation – Second portion 2HP is metal plate 71, light 
guiding plate is light guiding plate 5. 
Claim 4 Upside Down Orientation Narrow Disposed Alt 1 - Second portion 2HP is 
printed wiring board 7, light guiding plate is light guiding plate 5. 
Claim 4 Overlap Narrow Disposed Alt 2 - Second portion 2HP is cover 1, light 
guiding plate is light guiding plate 5. 
Claim 7 - Refers to claim 4; Ground 4, claims 3, 5.
Claim 8 – Refers to claim [7b]. 
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Claim 9 – Refers to claim 7; Ground 4 claim 6.

Ground 6: Kurokawa, Isoda 
Claim 3[a] – Refers  to Ground 4, [3a]. 
Claim 3[b] – Refers to Ground 4, [3b]. 
Claim 3[c] Narrow Disposed - LED is LED 8, LED is mounted through hole cut in 
first portion 1VP which is metal plate 71, light guiding plate is light guiding plate 
5. Refers back to Ground 4, [3c]. 
Claim 4 – Refers to Ground 3, claim 4; Ground 5 claim 4.
Claim 5 - Circuit board is flexible printed wiring board 72, conducting wire is 
Isoda’s wires 34(a) and 34(b) to circuit patterns 31(a) and 31(b), second portion 
2HP is metal plate 71, LED is LED 8. 
Claim 6 - Circuit board is printed wiring board 72, heat dissipating means are Isoda 
heat plates 41 and 41a, second portion 2HP is metal plate 71. 
Claim 7 - Refers to claims 3-5 and Grounds 4 and 5. 
Claim 8 – Refers to [3b] and [7b] and Ground 4 [3b]. 
Claim 9 – Refers to claims 6, 7. 

Ground 7: Fukuta 
Claim [3pre] – Fukuta package generally. 
Claim [3a] - Light guiding plate is light directing plate 11 and light guiding sheet 
11a. 
Claim [3b] - First portion 1VP is frame 20, second portion 2HP is frame 20, light 
guiding plate light directing plate 11 and light guiding sheet 11a. 
Claim [3c] - LED is LED 16, first portion 1VP is frame 20, light guiding plate is 
light directing plate 11 and light guiding sheet 11a. 
Claim 4 - Second portion 2HP is frame 20, light guiding plate is light directing 
plate 11 and light guiding sheet 11a. Refers to claim 3. 

Ground 8: Fukuta Obviousness 
Claim 4 Upside Down Orientation - Second portion 2HP is frame 20, light guiding 
plate is light directing plate 11 and light guiding sheet 11a. Refers to Ground 7, 
claim 3. 
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