
· · · · · · ·UNITED STATES PATENT AND TRADEMARK OFFICE

· · · · · · ·BEFORE THE PATENT TRIAL AND APPEAL BOARD

· 
· · BOE TECHNOLOGY GROUP CO.,· · )
· · LTD.,· · · · · · · · · · · · )
· · · · · · · · · · · · · · · · ·)
· · · · · · · · · · ·Petitioner, )
· · · · · · · · · · · · · · · · ·)
· · · · · vs.· · · · · · · · · · )· · ·No.· IPR2024-01130
· · · · · · · · · · · · · · · · ·)
· · OPTRONIC SCIENCES LLC,· · · ·)
· · · · · · · · · · · · · · · · ·)
· · · · · · · · · ·Patent Owner. )
· · _____________________________)
·

· 

· 

· 

· · · · · · · · · · ·VIDEOTAPED DEPOSITION OF

· · · · · · · · · · ·RUSSEL JACOB BAKER, PH.D.

· · · · ·THURSDAY, APRIL 3, 2025, 11:34 A.M. PT/1:34 P.M. CT

· · · · · · · · · · ·VIA ZOOM VIDEOCONFERENCE

· 

· 

· 

· 

· 

· 
· · · JOB NO.: 110990
· · · STENOGRAPHICALLY REPORTED BY:
· · · CHERYL HAAB SCOTT, RDR, CRR, CCRR
· · · CA CSR No. 13600
· · · WA CCR No. 3499
· · · NV CCR No. 1003

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 1 of 96



·1· · · · · ·UNITED STATES PATENT AND TRADEMARK OFFICE

·2· · · · · ·BEFORE THE PATENT TRIAL AND APPEAL BOARD

·3
· · BOE TECHNOLOGY GROUP CO.,· · )
·4· LTD.,· · · · · · · · · · · · )
· · · · · · · · · · · · · · · · ·)
·5· · · · · · · · · ·Petitioner, )
· · · · · · · · · · · · · · · · ·)
·6· · · · vs.· · · · · · · · · · )· · ·No.· IPR2024-01130
· · · · · · · · · · · · · · · · ·)
·7· OPTRONIC SCIENCES LLC,· · · ·)
· · · · · · · · · · · · · · · · ·)
·8· · · · · · · · ·Patent Owner. )
· · _____________________________)
·9

10

11

12

13· · · · · · ·VIDEOTAPED DEPOSITION OF RUSSEL JACOB BAKER,

14· · PH.D., taken via Zoom Videoconference, on Thursday,

15· · April 3, 2025, at 11:34 a.m. PT/1:34 p.m. CT, before

16· · Cheryl Haab Scott, RDR, CRR, CCRR, Certified Shorthand

17· · Reporter No. 13600 in and for the State of California,

18· · Certified Court Reporter No. 3499 in and for the State

19· · of Washington, and Certified Court Reporter No. 1003 in

20· · and for the State of Nevada.

21

22

23

24

25

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 2 of 96



·1· · · · · · · · · · ·A P P E A R A N C E S
· · · · · · · · · · · · · · · --oOo--
·2
· · · For the Petitioner:
·3
· · · · · DLA PIPER (US)
·4· · · · BY:· MICHAEL SAULNIER, ESQ.
· · · · · 303 Colorado Street, Suite 3000
·5· · · · Austin, Texas 78701
· · · · · 512.457.7234
·6· · · · michael.saulnier@us.dlapiper.com

·7· · · · DLA PIPER (US)
· · · · · BY:· ALAN A. LIMBACH, ESQ.
·8· · · · 3203 Hanover Street, Suite 100
· · · · · Palo Alto, California 94304
·9· · · · 650.833.2433
· · · · · alan.limbach@us.dlapiper.com
10

11· · For the Patent Owner:

12· · · · RUSS AUGUST & KABAT
· · · · · BY:· PAUL A. KROEGER, ESQ.
13· · · · · · ·JEFFERSON E. CUMMINGS, ESQ.
· · · · · 12424 Wilshire Boulevard, 12th Floor
14· · · · Los Angeles, California 90025
· · · · · 310.826.7474
15· · · · pkroeger@raklaw.com
· · · · · jcummings@raklaw.com
16

17
· · · Also Present:
18
· · · · · JONATHAN BARKER, VIDEOGRAPHER
19

20

21

22

23

24

25

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 3 of 96



·1· · · · · · · · · · · · · ·I N D E X
· · · · · · · · · · · · · · · --oOo--
·2

·3· · WITNESS: Russel Jacob Baker, Ph.D.

·4· · · · · · · · · · · · · · · · · · · · · · · · · · · · PAGE

·5· · Examination By Mr. Kroeger· · · · · · · · · · · · · · ·7

·6· · Examination By Mr. Saulnier· · · · · · · · · · · · · ·69

·7· · Further Examination By Mr. Kroeger· · · · · · · · · · 73

·8

·9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 4 of 96



·1· · · · · · · · · · · ·INDEX TO EXHIBITS
· · · · · · · · · · · · · · · --oOo--
·2
· · · EXHIBIT NO.· · · · · · · · · · · · · · · · · · · · ·PAGE
·3
· · · Exhibit 1· · ·"Decision Granting Institution of· · · ·38
·4· · · · · · · · · Inter Partes Review"

·5· · Exhibit 1001· United States Patent No. US· · · · · · ·10
· · · · · · · · · · 7,168,842 B2
·6
· · · Exhibit 1002· "Declaration of Dr. R. Jacob Baker· · · ·9
·7· · · · · · · · · in Support of Petition for Inter
· · · · · · · · · · Partes Review of U.S. Patent
·8· · · · · · · · · No. 7,168,842"

·9· · Exhibit 1004· JP 2004-279262 A 2004.10.7· · · · · · · 63

10· · Exhibit 1005· United States Patent No. US· · · · · · ·57
· · · · · · · · · · 7,218,041 B2
11
· · · Exhibit 1008· United States Patent No. US· · · · · · ·44
12· · · · · · · · · 6,927,424 B2

13

14

15

16

17

18

19

20

21

22

23

24

25

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 5 of 96



·1· · · · · · · ·THURSDAY, APRIL 3, 2025, 11:33 A.M.

·2· · · · · · · · · · ·VIA ZOOM VIDEOCONFERENCE

·3· · · · · · · · · · · · · · ·--oOo--

·4· · · · · · ·THE VIDEOGRAPHER:· We're on the record.

·5· · ·This is the beginning of Media No.· 1 in the

·6· · ·deposition of Dr. R. Jacob Baker in the matter of

·7· · ·BOE Technology Group Co., Ltd., versus Optronic

·8· · ·Sciences LLC, Case Number IPR2024-01130, being held

·9· · ·virtually via Zoom.· This deposition is being taken

10· · ·on behalf of the Defendant on April 3rd, 2025.· The

11· · ·time is 11:34 a.m.

12· · · · · · ·The court reporter is Cheryl Scott.· I am

13· · ·Jonathan Barker, the videographer, on behalf of

14· · ·First Legal Depositions, located in Los Angeles,

15· · ·California.

16· · · · · · ·This decision is being videotaped at all

17· · ·times unless specified to go off the video record.

18· · · · · · ·Would all present please identify

19· · ·themselves, beginning with the noticing attorney.

20· · · · · · ·MR. KROEGER:· This is Paul Kroeger from Russ

21· · ·August & Kabat for Patent Owner.

22· · · · · · ·MR. SAULNIER:· Michael Saulnier with

23· · ·DLA Piper for BOE Technology.

24· · · · · · ·THE VIDEOGRAPHER:· All right.· Will the

25· · ·court reporter please introduce herself and swear in
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·1· · ·the witness.

·2· · · · · · ·THE COURT REPORTER:· Good afternoon.· My

·3· · ·name is Cheryl Scott.· I am a California and Nevada

·4· · ·Certified Shorthand Reporter and the deposition

·5· · ·officer for today's proceeding.· My CSR license

·6· · ·number is CA 13600; and Nevada, 1003.

·7· · · · · · · · · · · · · · ·--oOo--

·8· · · · · · · · · · · · · · Whereupon,

·9· · · · · · · · · · RUSSEL JACOB BAKER, PH.D.,

10· · · · · · · · ·having been called as a witness,

11· · · · · · · ·was duly sworn by the court reporter

12· · · · · · · · · · and testified as follows:

13· · · · · · · · · · · · · · ·--oOo--

14· · · · · · · · · · · · · ·EXAMINATION

15· · ·BY MR. KROEGER:

16· · · · Q· · Good morning, Dr. Baker.

17· · · · A· · Good afternoon.

18· · · · Q· · You and I have met before, but I'll state my

19· · ·name for the record.· I'm Paul Kroeger, and I

20· · ·represent the Patent Owner in this matter.· Thank

21· · ·you for your time.

22· · · · A· · Thank you.

23· · · · Q· · Am I correct that you know exactly the

24· · ·number of times you've been deposed before?

25· · · · A· · Yes.
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·1· · · · Q· · And what number of deposition is this?

·2· · · · A· · 113.

·3· · · · Q· · So is -- so it's fair to state that you're

·4· · ·familiar with the deposition process; correct?

·5· · · · A· · Yes.

·6· · · · Q· · Is it okay if I skip the admonitions or

·7· · ·ground rules for the proceeding?

·8· · · · A· · Yes.

·9· · · · Q· · You understand that you're under oath;

10· · ·correct?

11· · · · A· · Yes.

12· · · · Q· · And are you taking any medications that

13· · ·would impair your ability to testify today?

14· · · · A· · No.

15· · · · Q· · Any other reason you can't give your best

16· · ·testimony today?

17· · · · A· · Not that I can think of.

18· · · · Q· · Is there anyone else in the room with you

19· · ·today?

20· · · · A· · No.

21· · · · Q· · Do you have any paper documents opened?

22· · · · A· · No.

23· · · · Q· · Do you have any other windows open on your

24· · ·computer other than the Zoom window?

25· · · · A· · I have a file explorer open to the IPR
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·1· · ·exhibits in this matter.

·2· · · · Q· · Okay.· Anything else, or is that it?

·3· · · · A· · That's it.

·4· · · · Q· · Okay.· As we started this deposition, I put

·5· · ·Exhibit 1002 in the chat.· Can you let me know when

·6· · ·you have that open.

·7· · · · A· · I have it open.

·8· · · · · · ·(Patent Owner's Exhibit 1002 was marked.)

·9· · ·BY MR. KROEGER:

10· · · · Q· · Do you recognize Exhibit 1002 as the

11· · ·declaration you have authored in this matter?

12· · · · A· · Yes.

13· · · · Q· · And you were retained in this matter by BOE

14· · ·Technology Group; correct?

15· · · · A· · Yes.

16· · · · Q· · And you're being compensated at your current

17· · ·hourly rate of $765 an hour; is that correct?

18· · · · A· · Yes.

19· · · · Q· · Do you know when you were first retained in

20· · ·this matter?

21· · · · A· · I don't remember exactly.· If I had to

22· · ·guess, I would say it was early in 2024.

23· · · · Q· · Do you know how long you spent working on

24· · ·this declaration, Exhibit 1002?

25· · · · A· · I don't know.· If I had to guess, I would
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·1· · ·say around 50 hours.

·2· · · · Q· · And I know you've provided declarations in

·3· · ·other IPRs.· Do you think that that 50 hours is the

·4· · ·work solely done on this Exhibit 1002?

·5· · · · A· · And reviewing prior art, the patent.· But

·6· · ·yes.

·7· · · · Q· · And did you personally draft Exhibit 1002?

·8· · · · A· · I worked on the draft with BOE's attorneys

·9· · ·at DLA.

10· · · · · · ·MR. KROEGER:· And I'm going to put

11· · ·Exhibit 1001 in the chat; but if you have your own

12· · ·copy, you can look at that.

13· · · · · · ·(Patent Owner's Exhibit 1001 was marked.)

14· · ·BY MR. KROEGER:

15· · · · Q· · Let me know when you have it open.

16· · · · A· · I have it.

17· · · · Q· · Do you recognize Exhibit 1001 as the

18· · ·'842 patent?

19· · · · A· · Yes.

20· · · · Q· · And is this the patent that is the subject

21· · ·of your declaration, Exhibit 1002?

22· · · · A· · Yes.

23· · · · Q· · And in your declaration, you are offering

24· · ·opinions that the '842 patent is invalid over prior

25· · ·art; is that correct?
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·1· · · · A· · Yes.

·2· · · · Q· · Did you review the '842 patent before you

·3· · ·looked at the prior art references?

·4· · · · A· · Yes.

·5· · · · Q· · And did you find the prior art that you

·6· · ·opined as invalidating, or was it provided to you?

·7· · · · · · ·MR. SAULNIER:· Objection.· To the extent

·8· · ·that this gets into attorney-client communications

·9· · ·or information, then I'm instructing the witness not

10· · ·to respond; but to the extent that's not the case,

11· · ·then go ahead.

12· · · · · · ·THE WITNESS:· I don't recall.· I may have

13· · ·looked for prior art or may have used a search firm.

14· · ·I don't remember.

15· · ·BY MR. KROEGER:

16· · · · Q· · Have you reviewed the IPR petition that was

17· · ·filed with the PTO that accompanied your

18· · ·declaration?

19· · · · A· · No.

20· · · · Q· · And are you aware that the U.S. PTO has

21· · ·issued an institution decision in this IPR?

22· · · · A· · Yes.

23· · · · Q· · Have you reviewed the institution's

24· · ·decision?

25· · · · A· · Yes.
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·1· · · · Q· · Do you agree that the '842 patent generally

·2· · ·relates to the design of an LED package?

·3· · · · A· · I agree, the '84 [sic] patent relates to the

·4· · ·design of an LED backlighting package for

·5· · ·backlighting and display, yes.

·6· · · · Q· · So paragraph 45 of your declaration --

·7· · · · A· · I'm there.

·8· · · · Q· · You state that:

·9· · · · · · ·"After reviewing the '842 patent, the

10· · ·relevant portions of the prosecution history of the

11· · ·'842 patent, and its reexamination and cited

12· · ·references, it is my opinion that the relevant art

13· · ·of the '842 patent is the field of electronic and

14· · ·optoelectronic system design."

15· · · · · · ·Do you see that?

16· · · · A· · Yes, the relevant art of the '842 patent is

17· · ·in the field of electronic and optoelectronic system

18· · ·design.

19· · · · Q· · Is there any other relevant technology

20· · ·fields that a person of skill in the art would need

21· · ·to have knowledge concerning to analyze the

22· · ·'842 patent?

23· · · · A· · I don't think so.· I think in those fields,

24· · ·one would understand things like needing to

25· · ·dissipate heat by electronics or needing to focus
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·1· · ·light in optoelectronics.· So I think those fields

·2· · ·cover the scope of the '842 patent.

·3· · · · Q· · And what do you mean by "optoelectronic

·4· · ·system design"?

·5· · · · A· · Taking optoelectronic components like LEDs

·6· · ·and light-guiding plates and using them to design an

·7· · ·optoelectronic system.

·8· · · · Q· · And in terms of the next paragraph of your

·9· · ·declaration, you provide an opinion on the level

10· · ·of -- on the level of skill needed by a person of

11· · ·skill in the art as of the time of the '842 patent.

12· · · · · · ·Do you see that?

13· · · · · · ·MR. SAULNIER:· Objection.· Form.

14· · · · · · ·THE WITNESS:· Are you talking about

15· · ·paragraph 46?

16· · ·BY MR. KROEGER:

17· · · · Q· · That's what I meant to ask about, yes.

18· · · · A· · Yes, I see paragraph 46 and my opinions in

19· · ·that paragraph.

20· · · · Q· · And it's your opinion that a person of

21· · ·skill -- ordinary skill in the art would have had a

22· · ·bachelor's degree in electrical engineering or a

23· · ·comparable field of study plus approximately one or

24· · ·more years of professional experience with

25· · ·electronic and optoelectronic system design; is that
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·1· · ·right?

·2· · · · A· · Yes.

·3· · · · Q· · How did you decide on this definition of a

·4· · ·person of ordinary skill in the art?

·5· · · · A· · I reviewed the '842 patent.

·6· · · · Q· · Anything else?

·7· · · · A· · Specifically, I looked at the claims of the

·8· · ·'842 patent and thought about what level of skill a

·9· · ·person would need to implement the claims as they're

10· · ·talked about in the specification of the

11· · ·'842 patent.

12· · · · Q· · And is it your opinion that that same level

13· · ·of skill is needed to implement each of the claims

14· · ·upon which you're opining?

15· · · · A· · Yes, that's the POSITA that I think is

16· · ·appropriate for the claims of the '842 patent.

17· · · · Q· · And you're rendering opinions on Claims 3

18· · ·through 9 of the '842 patent; is that correct?

19· · · · A· · Yes.

20· · · · Q· · And so, for example, it's the same level of

21· · ·skill would be needed to implement Claim 6 as

22· · ·Claim 3, in your opinion; is that right?

23· · · · A· · Yes.

24· · · · Q· · What are the engineering disciplines that

25· · ·are encompassed within optoelectronic system design?

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 14 of 96



·1· · · · A· · For example, electrical engineering, optical

·2· · ·engineering, or physics engineering.

·3· · · · Q· · Do you qualify as a person of skill in the

·4· · ·art under the definition you provided in paragraph

·5· · ·46?

·6· · · · A· · Yes, as I discussed in paragraph 47.

·7· · · · Q· · What optoelectronic system design

·8· · ·experience -- can you describe your optoelectronic

·9· · ·system design experience?

10· · · · A· · I've worked on designs of displays.· I've

11· · ·worked on sensors for optical sensing systems.· I've

12· · ·worked on communication systems that employ

13· · ·optoelectronics.· I've worked on bench-level optical

14· · ·system design.· I've designed circuits for driving

15· · ·components of optical systems.· I've got pretty

16· · ·extensive experience in both electronics and

17· · ·optoelectronic design.

18· · · · Q· · Have you ever designed an LED package?

19· · · · A· · Yes.

20· · · · Q· · When -- can you describe your LED package

21· · ·experience?

22· · · · A· · Yes.· I currently -- or more recently worked

23· · ·on the design of detectors.· So I would design light

24· · ·sources for characterizing the detectors.· For

25· · ·example, on Monday, I had a student defend his
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·1· · ·master's thesis and it was in the area of

·2· · ·silicon-germanium SPADs, which are a type of

·3· · ·detector used in a system using a scintillator and a

·4· · ·radiation source.· But yeah, I've designed all kinds

·5· · ·of various optoelectronic things.

·6· · · · Q· · Have you worked on any LE- -- strike that.

·7· · · · · · ·Do you have any experience designing LED

·8· · ·packages in or around the 2004 time frame?

·9· · · · A· · Yes.

10· · · · Q· · And what was that experience?

11· · · · A· · Back in the '80s, I worked on the design of

12· · ·a touch screen, for example, which packaged infrared

13· · ·LEDs and infrared photodetectors in a grid around a

14· · ·CRT display.· So when a user touched the display,

15· · ·the simple electronics would determine where their

16· · ·finger touched the display so it was external to the

17· · ·CRD and went around the perimeter of the display of

18· · ·the CRT, as one example.

19· · · · Q· · Was that an LED display panel?

20· · · · A· · There were infrared LEDs and then infrared

21· · ·photodetectors.· So an infrared LED would emit

22· · ·infrared light; it would shine or be focused across

23· · ·the front of the display in a beam to a photo

24· · ·detector on the other side, and then they're

25· · ·arranged in a grid.· There'd be photodetectors on --
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·1· · ·say the top and the right side and then LEDs on the

·2· · ·left and the bottom, for example.

·3· · · · Q· · And for the optoelectronic products that you

·4· · ·have experience with, which one would you say is

·5· · ·closest to the type of LED packaging described in

·6· · ·the '842 patent?

·7· · · · · · ·MR. SAULNIER:· Objection.· Form.

·8· · · · · · ·THE WITNESS:· I don't know.· I really

·9· · ·haven't thought about it, I mean, I guess using a --

10· · ·a Frenzel lens.· So Frenzel is F-r-e-n-z-e-l.

11· · · · · · ·And then some sort of optical source might

12· · ·be the closest for some sort of sensing

13· · ·characterization.

14· · ·BY MR. KROEGER:

15· · · · Q· · And when did you do the work with the

16· · ·Frenzel lens?

17· · · · A· · I've been doing it for the last -- I don't

18· · ·know how many years.· Quite a while.· Because work

19· · ·comes and goes depending on the funding.

20· · · · Q· · So turning to paragraph 12 of your

21· · ·declaration.

22· · · · A· · Okay.

23· · · · Q· · You mention at the bottom of page 5, going

24· · ·to page 6, work at Micron Display and Micron

25· · ·Technology.
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·1· · · · · · ·Do you see that?

·2· · · · A· · Yes.

·3· · · · Q· · Were those flat panel displays?

·4· · · · A· · Yes.

·5· · · · Q· · And were they CRT displays?

·6· · · · A· · No.

·7· · · · Q· · What types of displays were they?

·8· · · · A· · The ultimate technology that that company

·9· · ·decided to pursue and that I worked on was

10· · ·technology called field emitting displays, which

11· · ·were, like, little miniature electron emitters

12· · ·striking a phosphor to generate the red, green, and

13· · ·blue colors of the flat panel display.

14· · · · Q· · And you mentioned that that work resulted in

15· · ·five patents; is that correct?

16· · · · A· · Yes.

17· · · · Q· · And those were filed in the 1994 to '96

18· · ·timeframe?

19· · · · A· · That sounds right.

20· · · · Q· · And what types of technology were these

21· · ·patents directed to?

22· · · · A· · Mainly to pixel design and the video

23· · ·processing, the video signals to drive the rows and

24· · ·columns of the flat panel display.

25· · · · Q· · And when you say, "pixel design," was that
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·1· · ·for electroluminescent displays?

·2· · · · A· · Yes.

·3· · · · Q· · Was any of the technology described in these

·4· · ·patents directed to LED displays?

·5· · · · A· · Yes.· The video processing signal, the

·6· · ·circuitry would be applicable to any flat panel

·7· · ·display organized in rows and columns.

·8· · · · Q· · And other than the video processing signal,

·9· · ·was any of the technology described in these patents

10· · ·directed to LED displays?

11· · · · A· · I don't remember.

12· · · · Q· · And then after you mentioned your patents,

13· · ·you say you were also involved with the evaluation

14· · ·of display technologies, including liquid crystal

15· · ·displays, light emitting diodes, plasma displays,

16· · ·and organic light emitting diode displays.

17· · · · · · ·Do you see that?

18· · · · A· · Yes.

19· · · · Q· · What do you mean by you were involved with

20· · ·the evaluation of?

21· · · · A· · So at the time, all the displays -- the

22· · ·majority of the consumer displays were made with

23· · ·cathode ray tubes, and people were looking to enter

24· · ·the market with flat panel displays.· And so those

25· · ·technologies were the ones that were thought to be
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·1· · ·the best contenders for CRT replacement that is a

·2· · ·flat panel display.· So I would look at the

·3· · ·materials, the brightness, the colors, and what we

·4· · ·could do with the different types of displays; and

·5· · ·ultimately, we pursued and it was in part because we

·6· · ·were funded by the DoD.· Pursued the field emitting

·7· · ·displays because they could get the brightness and

·8· · ·the colors and using the phosphors, which was

·9· · ·already used in color TVs in -- cathode ray tubes

10· · ·for color TVs was a mature technology.

11· · · · · · ·And as I testified yesterday, we got working

12· · ·displays and we tried to ramp up production and we

13· · ·just couldn't get the yield of what it needed to be

14· · ·to make the display practical.· The eye is really

15· · ·perceptive in -- there's even one dead pixel, the

16· · ·eye picks that up.· And so by the time we got

17· · ·through working on the production issues, the LCD

18· · ·displays had really -- in the market we were going

19· · ·for, which are the smaller flat panel displays had

20· · ·really matured and ended up taking over and becoming

21· · ·the dominant display technology.

22· · · · Q· · And what characteristics of the LEDs did

23· · ·you -- did you evaluate?

24· · · · A· · For example, color.

25· · · · Q· · Did you evaluate response time?
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·1· · · · A· · I think we had this question yesterday too.

·2· · · · · · ·I'm not exactly sure what you mean by that

·3· · ·because it's dependent on not just the LED, but the

·4· · ·application.· So, for example, if you're using an

·5· · ·LED and a -- you know, a display with a 30 hertz

·6· · ·refresh rate, interleaved, the response time is

·7· · ·pretty slow.· But in other applications it could be

·8· · ·faster, but that really didn't get that far because

·9· · ·the colors weren't there.· The material system

10· · ·wasn't there at the time.

11· · · · Q· · Did you evaluate heat generated?

12· · · · A· · Yes.

13· · · · Q· · How did you evaluate heat generated -- heat

14· · ·generation?

15· · · · A· · If you look at how many current you need for

16· · ·a specific pixel and you estimate given the size of

17· · ·the display, how much in the power -- the voltage

18· · ·applied for the pixel and you estimate how much

19· · ·power the display was going to -- to need, so the

20· · ·benefit of the field emitting displays were they

21· · ·required or they used nano amps of current in normal

22· · ·operation.· The emitters were just emitting, you

23· · ·know, electrons at a very low rate.· So it was low

24· · ·power.

25· · · · Q· · And I think you may have mentioned this, but
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·1· · ·did you ultimately determine that LEDs were a viable

·2· · ·solution to replace cathode ray tube displays at the

·3· · ·time?

·4· · · · A· · No, they weren't.· For the general video

·5· · ·display market, that's why we went with the field

·6· · ·emitting displays.

·7· · · · Q· · And why were LEDs not a viable solution to

·8· · ·replace CRT at the time?

·9· · · · A· · As I've testified a moment ago, the material

10· · ·system wasn't mature, the fabrication, and the

11· · ·colors.

12· · · · Q· · And then in the next sentence in paragraph

13· · ·12, you state that you were involved in the

14· · ·packaging of the displays including the vacuum

15· · ·ceiling and the deposition of phosphors for light --

16· · ·white -- light wavelength conversion.

17· · · · · · ·Do you see that?

18· · · · A· · Yes.

19· · · · Q· · Are those the phosphors used in CRTs?

20· · · · A· · Similar, yes.

21· · · · Q· · And the last sentence here says you also

22· · ·"taught display design as a topic in my courses and

23· · ·did display design consulting again in industry for

24· · ·Cirque in 2013."

25· · · · · · ·Do you see that?
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·1· · · · A· · Yes.

·2· · · · Q· · What do you mean by you "taught display

·3· · ·design" in your courses?

·4· · · · A· · So in memory or displays or sensors for that

·5· · ·matter that are arrays of things, when you do design

·6· · ·with arrays, there's lots of common commonalities to

·7· · ·the design where you need to do a row decode, a

·8· · ·column decode, put information on the columns,

·9· · ·access row, generate a pixel clock -- those kind of

10· · ·things.· So they have -- when you teach one, you can

11· · ·apply it to other things in other types of arrays.

12· · · · · · ·So a CMOS imager, which is the camera in

13· · ·your phone, will have -- as far as the control goes,

14· · ·similar behavior.· Not exactly the same, but similar

15· · ·as a display does with LEDs for the peripheral

16· · ·circuitry.

17· · · · Q· · Have you ever taught LED package design for

18· · ·a display in your courses?

19· · · · A· · No.· All of my packaging work is in -- or at

20· · ·least lately -- I mean, the last 15 years is in -- I

21· · ·do in my lab.· So I have a wire bonder and packages

22· · ·for packaging up LEDs or photodetectors.· So I have

23· · ·a web page that I use to teach my students how to

24· · ·use things, what packages to buy and what

25· · ·consumables and where you can buy them and what you
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·1· · ·need and those kind of things.

·2· · · · Q· · And you say -- what kind of display design

·3· · ·consulting did you do for Cirque in 2013?

·4· · · · A· · I worked on the interface that was a

·5· · ·capacitive touch display.· They had a -- in the

·6· · ·display in the pixel, there was a sensor where, when

·7· · ·you put your finger over the sensor, it would change

·8· · ·the capacitance.· And I helped them with some

·9· · ·analog-to-digital interfaces to sense the change in

10· · ·the capacitor with your finger, and there was a

11· · ·pixel-level design which used Sigma-Delta

12· · ·modulation.· And there were global designs that used

13· · ·the row and column access to get access to the

14· · ·individual pixels, and they would scan to see or to

15· · ·sense the change in the capacitance with the

16· · ·movement of your finger over each pixel.

17· · · · Q· · So did your work for Cirque involve the

18· · ·design of LED packages?

19· · · · A· · Well, to the extent LEDs were packaged in

20· · ·the display.· But I didn't work on the actual

21· · ·mechanical design of the LED package.· It was more

22· · ·making sure that my solutions didn't interfere with

23· · ·the package, that it could be fit in the package.

24· · · · Q· · And in paragraph 13, you mentioned your

25· · ·current research related to LiDAR, L-i-D-A-R.
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·1· · · · · · ·Do you see that?

·2· · · · A· · Yes.

·3· · · · Q· · And is LiDAR a form of a detector?

·4· · · · A· · There's a detection, and there needs to be a

·5· · ·light source as well.· So you send a light pulse out

·6· · ·at a particular wavelength, range of wavelengths,

·7· · ·either a pulse or some sort of shape, and then you

·8· · ·look at what's returned to the detector.

·9· · · · Q· · And did you also work on the design of

10· · ·emitters as part of that process?

11· · · · A· · I was -- yes, but I was more involved with

12· · ·detection, the design of the light sources.· Because

13· · ·you have -- you have significant -- you can have

14· · ·significant power to drive the light source, is less

15· · ·challenging than the design of the detector, which

16· · ·has to be able to be sensitive and detect small

17· · ·levels of return signals.· So my work is more on the

18· · ·detector side.

19· · · · Q· · Do you know what the primary challenges were

20· · ·for LED package design in the 2004 time frame?

21· · · · A· · Yes.

22· · · · Q· · And what were the primary challenges for LED

23· · ·package design in the 2004 time frame?

24· · · · A· · For Micron, I was asked to go visit a

25· · ·start-up company that was working on LED packaging
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·1· · ·for light sources and evaluate their technology back

·2· · ·in that time frame, maybe even a little earlier,

·3· · ·around 2000.· Maybe it's 2002, I think.

·4· · · · · · ·The biggest problem at that time was heat

·5· · ·removal.· The power supplies and the materials

·6· · ·weren't as efficient as needed, certainly, as they

·7· · ·are now.· And so you would have failures and -- and

·8· · ·you'd have failures and not very efficient

·9· · ·lightbulbs or light sources because the heat

10· · ·couldn't be removed accurately or couldn't be

11· · ·removed efficiently.· And so the biggest problem, at

12· · ·least from what I remember in that time frame, was

13· · ·removing the heat.

14· · · · Q· · And were you able to come up with any

15· · ·solutions to remove heat from the LED packaging at

16· · ·that time?

17· · · · A· · A simple solution was a heat sink.· The

18· · ·issue with using a heat sink is it increases cost,

19· · ·and when you're designing lightbulbs for consumers,

20· · ·cost needs to be as low as possible.· So the fact

21· · ·that you could find a solution didn't mean that it

22· · ·would make the product viable.

23· · · · Q· · And have you ever designed a heat sink for

24· · ·an LED package?

25· · · · A· · I don't know.· Maybe if I did, it was crude.
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·1· · ·Just to -- I needed a bright light source.· It's

·2· · ·become less of an issue nowadays with efficient

·3· · ·power supplies and better materials.

·4· · · · Q· · So have you ever designed any sort of

·5· · ·thermal management system or an LED system?

·6· · · · A· · I don't remember.· Maybe.

·7· · · · Q· · And do electrical engineers typically design

·8· · ·heat sinks, or is that usually the subject of

·9· · ·another discipline?

10· · · · A· · Well, when I have something that's

11· · ·dissipating a lot of power I just buy the heat sink

12· · ·and then attach it with some thermally conducted

13· · ·grease to what I'm trying to cool off.

14· · · · · · ·But I think if you're talking about the

15· · ·actual design of a specific heat sink, I would guess

16· · ·that's more of a mechanical engineer -- more a

17· · ·mechanical engineer design, like what's the

18· · ·thickness of the fins or the height of the fins or

19· · ·whatever.· The scope of the '842 would be in my

20· · ·experience.· You buy the heat sink to -- because

21· · ·they're needed in the system.

22· · · · Q· · In terms of the placement of the heat sink

23· · ·in the system for maximal heat dissipating effects,

24· · ·is that something electrical engineers would

25· · ·typically be trained to do or would that be some
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·1· · ·other discipline?

·2· · · · A· · I don't know if you need training.· It's

·3· · ·just common sense.· You put the heat sink on the hot

·4· · ·thing and try to get air to blow across it; but, I

·5· · ·mean, an electrical engineer would have no problem

·6· · ·doing that, I would think.

·7· · · · Q· · Does the design of thermal management

·8· · ·systems or LED packages involve thermodynamic

·9· · ·principles?

10· · · · A· · When you buy electrical components and you

11· · ·look at the data sheet, there's information on how

12· · ·to heat sink a component.· So I don't think it

13· · ·requires an in-depth knowledge of thermodynamics.

14· · · · · · ·And let me pause there.

15· · · · · · ·When I think of thermodynamics, I think of

16· · ·the underlying physical equations in differential

17· · ·form that one would use to analyze specific

18· · ·structures.· You don't have to get that deep to

19· · ·heat-sink something.· You just need a heat sink, and

20· · ·the size of the heat sink and the position of the

21· · ·heat sink is often dictated or told to you right

22· · ·there in the data sheet.

23· · · · Q· · And is thermodynamics a required course for

24· · ·electrical engineering, as far as you're aware?

25· · · · · · ·MR. SAULNIER:· Objection.· Form.
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·1· · · · · · ·(Reporter clarification.)

·2· · · · · · ·THE WITNESS:· Depends on the curriculum.· It

·3· · ·was when I went to school.· I took a course in -- it

·4· · ·was called "heat transfer."· It was slightly

·5· · ·different than thermodynamics, but the contents

·6· · ·was similar.· Heat transfers more with solids, and

·7· · ·the thermodynamics can be with gases and other

·8· · ·things.

·9· · ·BY MR. KROEGER:

10· · · · Q· · So you said earlier that on placement of the

11· · ·heat sink, you'd put the heat sink on the hot thing

12· · ·and tried to get air to blow across it.· Blowing air

13· · ·takes energy; is that correct?

14· · · · A· · I didn't say you had to.· I said you tried

15· · ·to.· If you don't have a fan or a source, then you

16· · ·don't.

17· · · · Q· · But if you -- if you have a -- but if you

18· · ·had access to a fan, that's where you would try to

19· · ·place the heat sink; is that correct?

20· · · · A· · I need -- I mean, in general, you want air

21· · ·to blow across the heat sink.· It doesn't -- I mean,

22· · ·if it's not possible, it's not possible.· For

23· · ·example, if you had a laptop and it had a processor

24· · ·in it and you weren't able to get a fan to the heat

25· · ·sink in the processor, then you would need a heat
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·1· · ·sink that's big enough and spread out enough to

·2· · ·remove the necessary power.· It's just design

·3· · ·choices and tradeoffs.

·4· · · · Q· · And heat sinks only handle heat after

·5· · ·they're out of the LED package; is that correct?

·6· · · · · · ·MR. SAULNIER:· Objection.· Form.

·7· · ·BY MR. KROEGER:

·8· · · · Q· · Let me ask this way.· Do you need to

·9· · ·dissipate the heat from the LED to the heat sink?

10· · · · A· · The LED's what's getting hot.· The heat sink

11· · ·provides a sink to pull the heat from the LED.· I'm

12· · ·not sure I answered your question or I even

13· · ·understand it.

14· · · · Q· · I guess, are you familiar with ways to

15· · ·modify LED packages to improve heat dissipation from

16· · ·the LED to the heat sink?

17· · · · A· · I could guess some ways of doing it.  I

18· · ·don't know specifically what you're talking about;

19· · ·but if you throw enough money at things, you can

20· · ·generally find ways to solve problems.

21· · · · Q· · Are you familiar with the JEDEC or JEDEC

22· · ·reliability test for LEDs?

23· · · · A· · Not right off the top of my head.

24· · · · Q· · Let's turn to paragraphs 72 to 73 of your

25· · ·declaration.
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·1· · · · A· · Okay.

·2· · · · Q· · So actually starting with paragraph 70.

·3· · · · · · ·Here, you're offering a construction for the

·4· · ·heat dissipating means term that appears in Claims 6

·5· · ·and 9; is that correct?

·6· · · · A· · Yes.

·7· · · · Q· · And I believe that you conclude that it's a

·8· · ·means plus function term, and that the function we

·9· · ·see in paragraph 71 is conducting heat generated on

10· · ·the circuit board; is that correct?

11· · · · A· · Would you mind repeating the question?

12· · · · Q· · Sure.· It's your -- is your opinion that the

13· · ·heat dissipating means term is a means plus function

14· · ·term, and the associated function is conducting heat

15· · ·generated on the circuit board; correct?

16· · · · A· · I don't know if I agree with the first part

17· · ·of the question that it's a means plus function

18· · ·claim, simply because my understanding is means plus

19· · ·function requires a specific structure be disclosed

20· · ·in the specification.· But I did apply that the

21· · ·function of that element was, as I mentioned in

22· · ·paragraph 71, mean-conducting heat generated on a

23· · ·circuit board.

24· · · · Q· · And then you go on to say that "any such

25· · ·conduction also constitutes heat dissipation."
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·1· · · · · · ·Do you see that?

·2· · · · A· · Yes.

·3· · · · Q· · What do you mean by that?

·4· · · · A· · So conducting heat is removing heat or

·5· · ·dissipating heat.

·6· · · · Q· · And then in paragraph 72, you offer the

·7· · ·opinion that one structure disclosed in the heat

·8· · ·dissipating means is plural heat dissipating plates.

·9· · · · · · ·Do you see that?

10· · · · A· · In paragraph 72, I say that the only

11· · ·structure in the specification that performs the

12· · ·function of heat dissipation is the heat dissipating

13· · ·plates, 46, yes.

14· · · · Q· · And then in paragraph 73, you consider an

15· · ·alternative where the structure is at least one heat

16· · ·dissipating plate; is that correct?

17· · · · A· · Yes.

18· · · · Q· · But am I correct that it's your opinion that

19· · ·plural heat dissipating plates is the correct

20· · ·construction for the structure of this term?

21· · · · · · ·MR. SAULNIER:· Objection.· Form.

22· · · · · · ·THE WITNESS:· What's taught in the patent is

23· · ·of plurality of heat dissipating plates, 46.· But

24· · ·the -- as I mentioned in 73, based on paragraph 73,

25· · ·based on Claim 1, which talks about a singular

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 32 of 96



·1· · ·plate, I used an alternate construction where the

·2· · ·term could be construed as only having one heat

·3· · ·dissipating plate.

·4· · ·BY MR. KROEGER:

·5· · · · Q· · You state in paragraph 73, towards the end:

·6· · · · · · ·"Thus, a POSITA would not have drawn any

·7· · ·inferences from unsupported Claim 1."

·8· · · · · · ·Do you see that?

·9· · · · A· · Yes, I see that:

10· · · · · · ·"Claim 1, the last element requires at least

11· · ·one heat dissipating plate perpendicularly disposed

12· · ·on the other face of the horizontal member.· But the

13· · ·embodiment in the figures -- say, figure 4, shows

14· · ·more than one heat dissipating plate, 46."

15· · · · Q· · So is it your opinion that the alternative

16· · ·construction, the -- I think what you called the

17· · ·"broad construction" of the structure, is likely not

18· · ·how one of skill in the art would understand the

19· · ·term in light of the specification?

20· · · · A· · I think I agree with that.· A person of

21· · ·ordinary skill in the art looking at the

22· · ·specification would only see examples of more than

23· · ·one heat dissipating plate; however, Claim 1 claims

24· · ·at least one heat dissipating plate.

25· · · · Q· · And so then moving back to paragraph 71, we
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·1· · ·say -- you say that the function should be

·2· · ·conducting heat generated on the circuit board.

·3· · · · · · ·What is heat conduction?

·4· · · · A· · Movement of heat or the removal of heat from

·5· · ·one place to another.· So, for example, if I have a

·6· · ·furnace in my house and I have an air handler that

·7· · ·blows air across a heating element, I would have

·8· · ·heat conduction.· Because once the air moves across

·9· · ·the heating element and goes out the vents, I've

10· · ·conducted the heat away from the heating element.

11· · · · Q· · Are there other different modes of heat

12· · ·transfer besides conduction?

13· · · · A· · Yes.

14· · · · Q· · What are those modes?

15· · · · A· · There's radiative heat conduction.

16· · · · Q· · And how does radiative heat transfer

17· · ·different from conduction?

18· · · · A· · Heat conduction is through a physical --

19· · ·physical medium, like a heat sink; and radiative

20· · ·conduction is through -- through -- I want to say an

21· · ·electromagnetic wave.· So it would be like

22· · ·transferring heat from the sun to a person on the

23· · ·earth but having minimal heat absorption in between.

24· · · · · · ·(Simultaneous colloquy.)

25· · · · · · ·THE WITNESS:· Heat removal isn't of interest
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·1· · ·in this patent or matter.

·2· · ·BY MR. KROEGER:

·3· · · · Q· · And are you familiar with convective heat

·4· · ·transfer?

·5· · · · A· · Yeah, that's kind of what I mean by

·6· · ·radiative, is convection, yeah.

·7· · · · Q· · How would a POSITA calculate conductive heat

·8· · ·transfer?

·9· · · · · · ·MR. SAULNIER:· Objection.· Form.

10· · · · · · ·THE WITNESS:· The way you do it is just like

11· · ·an electrical circuit.· You have various resistances

12· · ·of components like the heat sink, and you just write

13· · ·an equation that tells you how much heat or voltage

14· · ·source you can remove from point A to point B.· This

15· · ·is all information in -- for example, data sheets

16· · ·are associated with heat sinks.

17· · ·BY MR. KROEGER:

18· · · · Q· · Is there a symbol that's commonly used to

19· · ·represent heat in equations?

20· · · · A· · That's subjective.· Any answer I give,

21· · ·unless I can think of every one, would be -- you'd

22· · ·find an example or a textbook where it's not used.

23· · ·It's like saying voltage is always represented by V,

24· · ·but sometimes authors use electromotive force, and

25· · ·so they don't represent a voltage with V.
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·1· · · · Q· · Is Q a common symbol, a common symbol used

·2· · ·to represent heat equations?

·3· · · · · · ·MR. SAULNIER:· Objection.· Form.

·4· · · · · · ·THE WITNESS:· I didn't give an opinion on

·5· · ·that in my declaration.· It could be.

·6· · ·BY MR. KROEGER:

·7· · · · Q· · Are you familiar with Fourier's law for

·8· · ·calculating thermal conductivity?

·9· · · · A· · Not right off the top of my head.

10· · · · Q· · Are you familiar with how you calculate

11· · ·convective heat transfer?

12· · · · · · ·(Reporter clarification.)

13· · · · · · ·MR. SAULNIER:· Objection to form.

14· · · · · · ·THE WITNESS:· Yeah, I don't know what

15· · ·specifically you're talking about.

16· · · · · · ·MR. KROEGER:· Okay.

17· · · · · · ·THE WITNESS:· When we get to a good breaking

18· · ·point, can we take a break?

19· · · · · · ·MR. KROEGER:· Let's take a ten-minute break.

20· · · · · · ·THE VIDEOGRAPHER:· The time is 12:37 p.m.,

21· · ·and we're off the record.

22· · · · · · ·(Recess.)

23· · · · · · ·THE VIDEOGRAPHER:· The time is 12:49, and

24· · ·we're back on the record.

25· · ·///
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·1· · ·BY MR. KROEGER:

·2· · · · Q· · Dr. Baker, turning to your report -- I

·3· · ·forgot to ask this earlier:· Are you aware of any

·4· · ·substantive errors in your declaration,

·5· · ·Exhibit 1002?

·6· · · · A· · No.

·7· · · · Q· · And does Exhibit 1002 represent all the

·8· · ·opinions you have concerning the '842 patent as of

·9· · ·today's date?

10· · · · A· · Yes.

11· · · · Q· · So going back to the claim construction

12· · ·section of your report, which starts at

13· · ·paragraph 65, you did not offer any construction of

14· · ·the term "fastener"; is that right?

15· · · · A· · I don't know if I totally agree with that.

16· · ·I offered opinions on what the fastener -- the

17· · ·portions of the fastener.· So, for example, second

18· · ·portion was the first part of the first term that I

19· · ·talked about construing or -- in paragraph 65.

20· · · · Q· · Okay.· But did you offer any opinions on the

21· · ·meaning -- on any special meaning for the term

22· · ·"fastener" other than plain, ordinary meaning in

23· · ·your declaration?

24· · · · · · ·MR. SAULNIER:· Objection.· Form.

25· · ·///
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·1· · ·BY MR. KROEGER:

·2· · · · Q· · Let me just restate that.

·3· · · · · · ·Did you offer any claim construction for the

·4· · ·term "fastener" in and of itself in your

·5· · ·declaration?

·6· · · · A· · Not the word "fastener" alone.· The claim

·7· · ·teaches what the fastener is.· Claim 3, for example.

·8· · · · · · ·MR. KROEGER:· So I'm going to mark, as

·9· · ·Exhibit 1, the institution decision, and put that up

10· · ·in the chat and let me know when you have that.

11· · · · · · ·(Patent Owner's Exhibit 1 was marked.)

12· · · · · · ·THE WITNESS:· I've opened it.

13· · ·BY MR. KROEGER:

14· · · · Q· · So if you turn to page 22 of the institution

15· · ·decision.

16· · · · A· · Okay.

17· · · · Q· · And in the middle of the last paragraph,

18· · ·there's a sentence that says:

19· · · · · · ·"The fasteners described in the '842 patent

20· · ·appear to simply provide surfaces onto which other

21· · ·components, e.g., an LED, may be attached."

22· · · · · · ·Do you see that?

23· · · · A· · I see that sentence, yes.

24· · · · Q· · Do you agree with that sentence?

25· · · · · · ·MR. SAULNIER:· Objection.· Form.
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·1· · · · · · ·THE WITNESS:· I haven't really thought about

·2· · ·it.· But I think I might.

·3· · ·BY MR. KROEGER:

·4· · · · Q· · And so do you agree, then, that one of skill

·5· · ·in the art would understand the claim fasteners in

·6· · ·the '842 patent to provide surfaces onto which other

·7· · ·components, e.g., an LED, may be attached?

·8· · · · · · ·MR. SAULNIER:· Objection.· Form.

·9· · · · · · ·THE WITNESS:· I mean, I think I might have

10· · ·written LED backlight package be attached, but I

11· · ·don't have any -- sitting here right now, not having

12· · ·written about this institution decision in my

13· · ·declaration, I don't have any reason to disagree

14· · ·with it, but I really haven't considered it.

15· · ·BY MR. KROEGER:

16· · · · Q· · All right.· Moving back to Exhibit 1002,

17· · ·your declaration.· Going back up to paragraph 22.

18· · · · · · ·And paragraph 22 summarizes the grounds for

19· · ·your opinions that the '842 patent is invalid; is

20· · ·that right?

21· · · · · · ·MR. SAULNIER:· Objection.· Form.

22· · · · · · ·THE WITNESS:· I mean, I'm not offering any

23· · ·legal opinions, but I did my analysis of the grounds

24· · ·of the IPR proceedings and determined based on my

25· · ·understanding that the claims listed there are
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·1· · ·invalid, yes.

·2· · ·BY MR. KROEGER:

·3· · · · Q· · And so your Ground 1 is that Claims 3 and 9

·4· · ·are anticipated by -- is it Uekusa?

·5· · · · A· · Yes.

·6· · · · Q· · And your Ground 2 is that the Claims 3 to 9

·7· · ·are rendered obvious by the combination of Uekusa

·8· · ·and Isoda; is that correct?

·9· · · · A· · Yes.· And Uekusa is spelled U-e-k-u-s-a.

10· · ·And Isoda is I-s-o-d-a.

11· · · · Q· · What did you decide to include in validity

12· · ·arguments based on modifying Uekusa in light of

13· · ·Isoda if you thought that Uekusa alone invalidated

14· · ·the claims?

15· · · · A· · I wanted to just demonstrate how it was

16· · ·known to increase the heat dissipation by using the

17· · ·plurality of fins as taught in Isoda, and that's why

18· · ·I used that in Ground 2.

19· · · · Q· · And is that -- and likewise, your Grounds 4

20· · ·and 6 -- in Ground 4, you assert the Claims 3 and 9

21· · ·are anticipated by Kurokawa, K-u-r-o-k-a-w-a;

22· · ·correct?

23· · · · A· · I think what you said is correct.· Ground 4

24· · ·and 5 are anticipated or obvious respectively by

25· · ·Kurokawa; and Ground 6 is obvious in view of
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·1· · ·Kurokawa and Isoda.

·2· · · · Q· · And why did you feel the need to make the

·3· · ·obviousness combination of Kurokawa and Isoda if you

·4· · ·thought that Kurokawa invalidated the claims by

·5· · ·itself?

·6· · · · A· · Because if the heat dissipating means was

·7· · ·required to have a plurality of heat dissipating

·8· · ·plates instead of just one heat dissipating plate, I

·9· · ·wanted to show that that was well known.· And so I

10· · ·used the Isoda reference with Kurokawa to

11· · ·demonstrate the person of ordinary skill in the art

12· · ·would have -- it would have been obvious to increase

13· · ·the number of heat dissipating plates in Kurokawa as

14· · ·taught by Isoda.

15· · · · Q· · And also, why do you have both Grounds 4 and

16· · ·5?· Why do you assert that Kurokawa anticipates

17· · ·Claims 3 and 9 but also renders 4 and 7 to 9

18· · ·obvious?

19· · · · A· · Because all of these have to do with the

20· · ·claim construction and interpretation of the terms.

21· · · · Q· · So let's jump down to paragraph 56, which is

22· · ·part of your patent overview section.

23· · · · A· · Where did you say?

24· · · · Q· · Paragraph 56.· On page -- starts on page 22,

25· · ·goes to 23.
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·1· · · · A· · Oh.· Okay.· That's in the middle of the

·2· · ·overview of the '842, yes.

·3· · · · Q· · Did you prepare -- and in looking at the

·4· · ·annotated version of figure 4 on page 23, did you

·5· · ·prepare these annotations?

·6· · · · A· · I don't think so, but I don't recall

·7· · ·clearly.

·8· · · · Q· · And if you didn't prepare them, would they

·9· · ·have been prepared by BOE's counsel?

10· · · · A· · Yes.· When I formed my opinions, I spoke

11· · ·with BOE's counsel; and they acted as my scribe,

12· · ·helping me compile the report.

13· · · · Q· · What is element No. 41 shown in figure 4?

14· · · · A· · 41 is a lens.

15· · · · Q· · And is there a reason why 41 is not colored

16· · ·in?

17· · · · A· · It's the shape on the end of the light

18· · ·plate -- light guiding plate to focus the light into

19· · ·the light guiding plate.

20· · · · Q· · So why did you decide not to color 41 in?

21· · · · A· · It's generally a transparent material like

22· · ·glass or clear plastic.· So, I mean, since it's

23· · ·clear, I left it, and I think it's better.· If it's

24· · ·clear, it makes the image a little bit easier to

25· · ·look at.
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·1· · · · Q· · All right.· Going down to paragraph 83 to

·2· · ·84 -- actually, just start with 83.

·3· · · · A· · Okay.

·4· · · · Q· · You start at 83:

·5· · · · · · ·"A POSITA would have known in the context of

·6· · ·Uekusa, quote, optical wave guide, end quote; and,

·7· · ·quote, light guide plate, end quote, are synonymous

·8· · ·and refer to the same thing."

·9· · · · · · ·Do you see that?

10· · · · A· · Yes.

11· · · · Q· · Are there any distinctions between the two

12· · ·terms, or do they refer to exactly the same thing?

13· · · · · · ·MR. SAULNIER:· Objection.· Form.

14· · · · · · ·THE WITNESS:· In general, they refer to the

15· · ·same thing.· But if you're trying to introduce the

16· · ·word "exact," that will depend on, for example, the

17· · ·size of the display.· So in one case, if the size of

18· · ·the display is different than the other case, then

19· · ·they're not exact.

20· · ·BY MR. KROEGER:

21· · · · Q· · But are there any differences between a

22· · ·light guide plate and an optical wave guide in

23· · ·general that you're aware of?

24· · · · A· · Not in the context of the '842 patent and

25· · ·Uekusa.
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·1· · · · Q· · If you turn down to paragraph 87.

·2· · · · A· · Okay.

·3· · · · Q· · And we see here what's, I believe, referred

·4· · ·to as upright -- you refer to upright portion 32 of

·5· · ·Uekusa; is that right?

·6· · · · A· · Yes.· 32, upright portion is labeled there

·7· · ·as well as the corresponding first portion, 1VP, in

·8· · ·the figure of paragraph 87.

·9· · · · Q· · And Uekusa's upright portion, 32, has a

10· · ·T-shape; is that correct?

11· · · · · · ·MR. SAULNIER:· Objection.· Form.

12· · · · · · ·THE WITNESS:· May I have a copy of Uekusa?

13· · · · · · ·MR. KROEGER:· Sure.· Putting Exhibit 1008,

14· · ·Uekusa, into the chat.

15· · · · · · ·(Patent Owner's Exhibit 1008 was marked.)

16· · · · · · ·THE WITNESS:· 32 is described as an upright

17· · ·portion in Uekusa.· I don't -- if you want to call

18· · ·it a T-shape, I understand.

19· · ·BY MR. KROEGER:

20· · · · Q· · Let me ask it this way:· In terms of your

21· · ·opinion, upright portion 32 only gains the L shape

22· · ·required by the claims when it's combined with resin

23· · ·form in section 37; correct?

24· · · · · · ·MR. SAULNIER:· Objection.· Form.

25· · · · · · ·THE WITNESS:· Well, if you combine 32 with
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·1· · ·the base portions 31A and 31B, it forms the T

·2· · ·character.· I think what you were mentioning -- I

·3· · ·mean, that's disclosed in column 5, line -- around

·4· · ·line 50.· And if you look at the one side of the

·5· · ·T-shape, it's L shaped without the -- without

·6· · ·anything else.

·7· · ·BY MR. KROEGER:

·8· · · · Q· · But going back up to paragraph 85 of your

·9· · ·report and the picture we see on page 34, would you

10· · ·have opined as the L shape is a combination of 1VP

11· · ·of 32 and 2HP from 37; correct?

12· · · · A· · Yes, as indicated as the image in text in

13· · ·paragraph 85.

14· · · · Q· · So going back to the annotated figure 5 in

15· · ·paragraph 87 of your report, what does the orange

16· · ·coloring denote?

17· · · · A· · The vertical portion, which I labeled 1VP,

18· · ·of the structure.

19· · · · Q· · And substrate electrodes 38A and 33B are

20· · ·colored orange along with upright portion 32 in this

21· · ·annotated figure; is that correct?

22· · · · A· · Upright portion 32 is -- and substrate

23· · ·electrode 33B are -- yes, they're colored orange.

24· · · · Q· · And you consider upright portion 32,

25· · ·substrate electrode 33A, and substrate electrode
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·1· · ·33B, to be all the claimed first portion in this

·2· · ·first alternative; is that right?

·3· · · · A· · Yes, as discussed in paragraph 88.

·4· · · · Q· · What is upright portion 32 made of?

·5· · · · A· · If I read Uekusa correctly, they're formed

·6· · ·of a resin.

·7· · · · Q· · And what are substrate electrodes 33A and

·8· · ·33B made of?

·9· · · · A· · I don't see a disclosure of the material in

10· · ·Uekusa, but I think it's reasonable to assume some

11· · ·conductor such as copper or maybe tin coated copper,

12· · ·something like that.

13· · · · Q· · And you also offer a second alternative for

14· · ·the first portion in paragraph 89; is that right?

15· · · · A· · Yes.

16· · · · Q· · And in the second alternative, it's your

17· · ·opinion that upright portion 32 is the first portion

18· · ·only; is that right?

19· · · · A· · Yes.

20· · · · Q· · And so substrate electrodes 33A and 33B are

21· · ·not part of the first portion in the second

22· · ·alternative; correct?

23· · · · A· · If I understood what you're saying

24· · ·correctly, the electrodes of the LED 34 -- 33A and

25· · ·33B -- are not part of the upright portion 32; and
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·1· · ·yes, that's discussed in paragraph 89.

·2· · · · Q· · And in this alternative, you consider both

·3· · ·substrate electrodes 33A and 33B to be part of LED

·4· · ·34; is that right?

·5· · · · A· · Yes.

·6· · · · Q· · And so in this alternative, LED 34 is

·7· · ·disposed on the substrate electrode, which is

·8· · ·disposed on the upright portion; correct?

·9· · · · · · ·MR. SAULNIER:· Objection.· Form.

10· · · · · · ·THE WITNESS:· And in element 3C, yes.· The

11· · ·element is disposed of in the first portion of

12· · ·the -- of the fastener as indicated in figure -- the

13· · ·annotated figure that I put in paragraph 90.

14· · ·BY MR. KROEGER:

15· · · · Q· · And you state in paragraph 89:

16· · · · · · ·"In the second alternative, the first

17· · ·portion is still only upright portion 32."

18· · · · · · ·What did you mean by "still only"?

19· · · · A· · In the previous embodiment, it was 32 plus

20· · ·the 33A and 33B, as seen in the image in paragraph

21· · ·87.

22· · · · Q· · So jumping down to paragraph 99 of your

23· · ·report.· And then looking at the annotated figure on

24· · ·page 41, you have colored the substrate electrodes

25· · ·purple; correct?

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 47 of 96



·1· · · · A· · Yeah, we're talking about Claim 5?

·2· · · · Q· · Correct.

·3· · · · A· · And in Claim 5, in paragraph 99, the

·4· · ·conducting wire that I'm pointing to in the

·5· · ·annotated image which is -- I'm pointing to front

·6· · ·wire 35, substrate electrodes 33A and 33B and

·7· · ·circuit electrodes 52A and 52B as being the

·8· · ·conducting wire.

·9· · · · Q· · So you claim that circuit electrodes 33A and

10· · ·33B, along with wire 35, are collectively the

11· · ·claimed conducting wire?

12· · · · A· · Claim 5, yes, the conducting wires 33A, 33B,

13· · ·52A, and 52B.· And 35, if I didn't mention 35.

14· · · · Q· · And in terms of the first portion for your

15· · ·analysis here.· But we're using the second

16· · ·alternative we just discussed, where 33A and 33B are

17· · ·not part of upright portion 32; correct?

18· · · · · · ·MR. SAULNIER:· Objection.· Form.

19· · · · · · ·THE WITNESS:· I don't know if I totally

20· · ·agree with this.· Because in this analysis, Claim 5,

21· · ·it's dependent on Claim 3, and I did two analyses

22· · ·for Claim 3.· So this is focused on assuming that

23· · ·Claim 3 is -- is taught by the combination.· Sorry.

24· · ·Is taught by Uekusa.

25· · · · · · ·So the Claim 5 analysis assumes the Claim 3
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·1· · ·analysis as previously discussed.

·2· · ·BY MR. KROEGER:

·3· · · · Q· · And I guess can you specify, then, for

·4· · ·Claim 5, which of the two alternatives for the first

·5· · ·portion you're using or not?

·6· · · · · · ·MR. KROEGER:· Objection.· Form.

·7· · · · · · ·THE WITNESS:· I think it's got to be the

·8· · ·second alternative; because in the first

·9· · ·alternative, the 33A and 33B are parts of the first

10· · ·portion.

11· · ·BY MR. KROEGER:

12· · · · Q· · And then in paragraph 100, you state that:

13· · · · · · ·"A POSITA would have understood that a

14· · ·motherboard is a circuit board because it is a board

15· · ·on which circuits are printed, e.g. electrodes 52A

16· · ·and 52B."

17· · · · · · ·Do you see that?

18· · · · A· · Yes.

19· · · · Q· · So does that mean that electrodes 52A and

20· · ·52B are printed on motherboard 50?

21· · · · A· · Yes.· As seen in the figure, the annotated

22· · ·figure in paragraph 99, the circuit motherboard is

23· · ·highlighted in light blue, and that's 50.· And then

24· · ·on top of that motherboard is a darker or a purple

25· · ·conducting wire on the right.· That's labeled 52A.
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·1· · ·Conducting wire circuit electrode in 52B.

·2· · · · Q· · And then 52B is not shown in the annotated

·3· · ·figure in paragraph 99; correct?

·4· · · · A· · It's not labeled.· Correct.

·5· · · · Q· · And then in figure 1 in paragraph 100,

·6· · ·neither 52A or 52B are shown; correct?

·7· · · · · · ·MR. SAULNIER:· Objection.· Form.

·8· · · · · · ·THE WITNESS:· Labeling in figure 1 doesn't

·9· · ·show 52A or 52B, but I've annotated the figure to be

10· · ·consistent with my analysis and what's disclosed to

11· · ·indicate the -- that they're inside there on the

12· · ·motherboard, the print circuit board.

13· · ·BY MR. KROEGER:

14· · · · Q· · So moving back up to the annotated figure in

15· · ·paragraph 99.

16· · · · · · ·Uekusa's resin-forming section 37 is made of

17· · ·resin; correct?

18· · · · A· · Resin-forming Section 37 is made of the

19· · ·U-shaped frame 40 formed on the front of the surface

20· · ·of the upright Section 32.

21· · · · Q· · And is U-shape frame 40 filled with resin?

22· · · · A· · It's made of resin.· I don't know if it's

23· · ·filled with what's -- the circuit board and the

24· · ·other stuff in the image.

25· · · · Q· · You agreed that U-shaped frame 40 is made of
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·1· · ·resin?

·2· · · · A· · I believe that's what Uekusa's teaching, is

·3· · ·that the resin-forming Section 37 includes a

·4· · ·nontranslucent frame 40, yes.· And sorry for the

·5· · ·delay.· I actually hit a wrong button in my report

·6· · ·and went to a different section and it took me a

·7· · ·minute to get back to where it was.

·8· · · · Q· · Makes you long for the days of paper; right?

·9· · · · A· · I don't know about that.

10· · · · Q· · So did looking at your annotated figure in

11· · ·paragraph 99 -- what you've annotated in either pink

12· · ·or lighter purple at the top, which consists of 37,

13· · ·43, and 41, that structure is made of resin; is that

14· · ·right?

15· · · · · · ·MR. SAULNIER:· Objection.· Form.

16· · · · · · ·THE WITNESS:· In the abstract, it says the

17· · ·resin -- in the abstract of the Uekusa, it says:

18· · · · · · ·"The resin-forming Section 37 includes a

19· · ·nontranslucent frame 40 extending from a front

20· · ·surface of the upright portion 32 and an extension

21· · ·41 further projecting forwardly larger than the

22· · ·frame."

23· · ·BY MR. KROEGER:

24· · · · Q· · So does that mean that resin-forming Section

25· · ·37 is made of resin?
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·1· · · · A· · Yes, of course.· But the cover over the LED,

·2· · ·the light has to be able to get out.· So that

·3· · ·obviously is not made of a nontranslucent material.

·4· · ·Light has to pass through it.

·5· · · · Q· · And a solder is not effective on resin;

·6· · ·correct?

·7· · · · A· · You can't solder to resin.· I haven't been

·8· · ·able to, anyway.

·9· · · · Q· · It would make the resin melt; right?

10· · · · A· · Soldering iron might, yes.

11· · · · Q· · So looking at paragraph 101 of your report

12· · ·and your annotation on page 43.

13· · · · · · ·Do you see that?

14· · · · A· · Yes.

15· · · · Q· · That shows solder 53 connecting substrate

16· · ·electrodes 33A and 33B; correct?

17· · · · A· · On the top of page 43?

18· · · · Q· · Yes.

19· · · · A· · Yes.

20· · · · Q· · And I'm going back to the annotated figure

21· · ·in paragraph 99.· That does not show solder

22· · ·connecting the second portion, 2HP, to the

23· · ·motherboard; correct?

24· · · · A· · I believe that's correct.· The details are

25· · ·not -- everything is not shown in all these figures
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·1· · ·because they're assembled in different stages or

·2· · ·they're trying to illustrate different things in the

·3· · ·figures.

·4· · · · Q· · Does Uekusa disclose using solder on second

·5· · ·portion 2HP?

·6· · · · · · ·MR. SAULNIER:· Objection.· Form.

·7· · · · · · ·THE WITNESS:· Uekusa discloses using solder

·8· · ·to connect the circuit motherboard 50 to the -- to

·9· · ·the upright 41.· I don't recall if it talks about

10· · ·using solder to also connect the second portion,

11· · ·2HP, but I'm not sure it does.

12· · ·BY MR. KROEGER:

13· · · · Q· · But given that 2HP is made of resin, you

14· · ·would not expect Uekusa to disclose using solder to

15· · ·connect 2HP to the motherboard; correct?

16· · · · · · ·MR. SAULNIER:· Objection.· Form.

17· · · · · · ·THE WITNESS:· Well, I mean, not directly

18· · ·connected.

19· · ·BY MR. KROEGER:

20· · · · Q· · Are you aware of anywhere in Uekusa where it

21· · ·teaches how what you refer to as "2HP" is attached

22· · ·to the circuit board?

23· · · · A· · I think it's placed.· Circuit board's placed

24· · ·inside.· I don't recall it says specifically it

25· · ·snapped -- the parts snapping together or the
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·1· · ·circuit board snapping in; but I think a person of

·2· · ·ordinary skill in the art would understand how to

·3· · ·place the motherboard inside what I've called the

·4· · ·second portion, 2HP.

·5· · · · Q· · So going down to paragraphs 103 and 104,

·6· · ·under your first alternative, where the substrate

·7· · ·electrodes are part of the first portion, this would

·8· · ·mean the body of Uekusa's structure is making

·9· · ·electrical contact between the motherboard and the

10· · ·LED; correct?

11· · · · A· · If I understand what you're asking, in the

12· · ·annotated figure 2, in paragraph 103, which is the

13· · ·top of page 45 of my declaration, the LED 34 is

14· · ·touching the body -- the translucent frame 40.· The

15· · ·first portion, 1VP, yes.

16· · · · Q· · And then in paragraph 105 -- I'm sorry, and

17· · ·then -- in picture right above paragraph 105, the

18· · ·annotated figure 2, the structure in green includes

19· · ·the LED and the substrate electrodes 38A and 33B;

20· · ·correct?

21· · · · A· · Well, in that topography, the green includes

22· · ·the 33A, 33B, and the LED 34.

23· · · · Q· · So in paragraphs 106 and 107, you discuss

24· · ·the heat dissipating means of Uekusa; and turning to

25· · ·the picture -- the annotated picture on the top of
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·1· · ·page 48, the -- it's your opinion that the heat

·2· · ·dissipating means is a part of substrate electrodes

·3· · ·33A and 33B; correct?

·4· · · · A· · Yes.

·5· · · · Q· · And is this shown under the first or second

·6· · ·alternative regarding the first portion?

·7· · · · · · ·MR. SAULNIER:· Objection.· Form.

·8· · · · · · ·THE WITNESS:· I think it's under either

·9· · ·construction.· This claim, claim six, is related to

10· · ·the heat dissipating means, and that's what my

11· · ·analysis focused on.

12· · ·BY MR. KROEGER:

13· · · · Q· · Is there any reason a person of skill in the

14· · ·art would not want to use the same structure, both

15· · ·to conduct electricity and also for thermal

16· · ·management?

17· · · · A· · I think that there may be reasons -- for

18· · ·example, the heat conductor got really hot or the

19· · ·potential was on the -- the heating -- the heat

20· · ·sink.· But, I mean, if those aren't issues, then it

21· · ·would be preferable to use the same material or

22· · ·structure for both electrical connection and heat

23· · ·removal.

24· · · · Q· · And components with an electrical charge

25· · ·attract dust; correct?
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·1· · · · A· · They can, yes.· But everything attracts

·2· · ·dust.· So...

·3· · · · Q· · Does dust accumulation on a component reduce

·4· · ·its capability to dissipate heat?

·5· · · · A· · In general, yes.

·6· · · · · · ·MR. KROEGER:· Why don't we go ahead and take

·7· · ·a ten-minute break.

·8· · · · · · ·THE WITNESS:· Okay.

·9· · · · · · ·THE VIDEOGRAPHER:· The time is 1:51 p.m.,

10· · ·and we're off the record.

11· · · · · · ·(Recess.)

12· · · · · · ·THE VIDEOGRAPHER:· The time is 2:02, and

13· · ·we're back on the record.

14· · ·BY MR. KROEGER:

15· · · · Q· · So let's turn to your combination in Ground

16· · ·2 of Uekusa and Isoda, which starts in paragraph

17· · ·118.

18· · · · A· · I'm there.

19· · · · Q· · In paragraph 120, you state:

20· · · · · · ·"Isoda recognized that many printed

21· · ·substrate materials that LEDs are attached to are

22· · ·poor heat conductors.· So when high currents are

23· · ·applied to LEDs to produce high" --

24· · · · · · ·(Reporter clarification.)

25· · ·///
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·1· · ·BY MR. KROEGER:

·2· · · · Q· · "So when high currents are applied to LEDs

·3· · ·to produce high brightness, the emitted heat

·4· · ·degrades the LED device and its connections."

·5· · · · · · ·Do you see that?

·6· · · · A· · Yes.

·7· · · · Q· · And I'll go ahead and put Isoda into the

·8· · ·chat in case you need to reference it.· That's

·9· · ·Exhibit 1005.

10· · · · · · ·(Patent Owner's Exhibit 1005 was marked.)

11· · ·BY MR. KROEGER:

12· · · · Q· · And then the next sentence, you cite to

13· · ·column 1:25-36, and 55 to 67 of Isoda.

14· · · · · · ·Do you see that?

15· · · · A· · Yes.

16· · · · Q· · And you state that one solution Isoda

17· · ·provided was to use substrate material with high

18· · ·heat conductivity, citing back to the same portion.

19· · · · · · ·Is that correct?

20· · · · A· · Yes.

21· · · · Q· · Okay.· And looking at Isoda at 1:25-36, is

22· · ·it your opinion that 1:25-36 is talking about the

23· · ·invention of Isoda or the improvement over the prior

24· · ·art?

25· · · · A· · 1:25-36 is talking about the problem Isoda
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·1· · ·is going to solve.

·2· · · · Q· · And what about 55 to 67?· Is that also

·3· · ·talking about the problem Isoda is going to solve?

·4· · · · A· · It's talking about a solution that Isoda

·5· · ·gives for removing heat from the LEDs.

·6· · · · Q· · Looking at figure 4 of Isoda, at least one

·7· · ·of Isoda's solutions is a structure that includes a

·8· · ·heat conductive material that protrudes through a

·9· · ·circuit board and attaches to a heat stick.

10· · · · · · ·Is that right?

11· · · · A· · In figure 4, the -- the structure 21C is a

12· · ·high conductive member that will conduct heat from

13· · ·the printed circuit board to the heat sink, yes.

14· · · · Q· · And the heat sink is 41A; correct?

15· · · · A· · Yes.

16· · · · Q· · And the circuit board here is 40A and -- is

17· · ·40; correct?

18· · · · A· · Is --

19· · · · · · ·(Reporter clarification.)

20· · · · · · ·THE WITNESS:· Is 40, yes.

21· · ·BY MR. KROEGER:

22· · · · Q· · At least as shown in figure 4, the heat sink

23· · ·is placed directly behind the LED; correct?

24· · · · · · ·MR. SAULNIER:· Objection.· Form.

25· · · · · · ·THE WITNESS:· The LED, which is labeled 33,
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·1· · ·is mounted on the exposed portion of the heat

·2· · ·conducted member, 21C, which is then connected to

·3· · ·the heat sink 41.

·4· · ·BY MR. KROEGER:

·5· · · · Q· · You said going back to your report in

·6· · ·paragraph 120, you have provided an annotated

·7· · ·version of figure 3, showing where you believe one

·8· · ·of skill in the art would use Isoda's heat -- heat

·9· · ·sinks with Uekusa; correct?

10· · · · A· · Yes.

11· · · · Q· · Why is the heat sink located up on --

12· · ·exposed circuit motherboard 50 as opposed to

13· · ·directly behind the LED or at the bottom of the

14· · ·structure?

15· · · · A· · Part of the heat sink is directly below the

16· · ·LED, but what I was trying to illustrate there is

17· · ·just removing heat from the circuit motherboard, and

18· · ·that heat could be coming from the LED or coming

19· · ·from the LED or any electronics that are used to

20· · ·drive the LED, but the takeaway here was that it was

21· · ·trying to show that you could use Isoda's heat sinks

22· · ·or heat dissipating means to place them where you

23· · ·needed them to remove heat.

24· · · · Q· · And placing the heat sinks as illustrated

25· · ·takes up additional space in lateral directions;
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·1· · ·correct?

·2· · · · A· · I don't think so.· I think the heat sink

·3· · ·extend out or you can make them extend out the same

·4· · ·length as the motherboard if you wanted.

·5· · · · Q· · Would placing the heat sink directly behind

·6· · ·the LED take up less space?

·7· · · · · · ·MR. SAULNIER:· Objection.· Form.

·8· · · · · · ·THE WITNESS:· I don't think volume would

·9· · ·change.

10· · ·BY MR. KROEGER:

11· · · · Q· · If the heat sink were placed behind the LED,

12· · ·it would have -- the heat would have to travel

13· · ·through less material; correct?

14· · · · · · ·MR. SAULNIER:· Objection.· Form.

15· · · · · · ·THE WITNESS:· The issue is that the actual

16· · ·thickness of the material is less important than the

17· · ·thermal conductivity of the material.· So resin, for

18· · ·example, would not conduct heat very well, but wire

19· · ·or silver paste that's used to hold the LED in

20· · ·place, that would conduct heat very well, as would a

21· · ·trace on a printed circuit board.

22· · ·BY MR. KROEGER:

23· · · · Q· · So in your opinion, the printed circuit

24· · ·board would have better thermal conductivity than --

25· · ·than the resin behind the LED?
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·1· · · · · · ·MR. SAULNIER:· Objection.· Form.

·2· · · · · · ·THE WITNESS:· I mean, the printed circuit

·3· · ·board material itself may be slightly better at

·4· · ·thermally conducting than an epoxy resin, but

·5· · ·general printed circuit board materials are glass

·6· · ·epoxy.· That's not where you're going to get much

·7· · ·conductivity.· You're going to get the conductivity

·8· · ·from the LED to the heat sinks through the wires and

·9· · ·the interconnect on the printed circuit board.

10· · ·BY MR. KROEGER:

11· · · · Q· · Keep looking at the teaching of Isoda from

12· · ·figure 4, why wouldn't one of skill in the art be

13· · ·motivated to put a high heat conductive material

14· · ·through the resin directly behind the LED and then

15· · ·put the heat sink on the other side down there?

16· · · · A· · That's another way of doing it.· I was not

17· · ·looking at punching a hole in the Uekusa structure,

18· · ·and -- but still removing the heat and the point of

19· · ·using Isoda was that a person of ordinary skill in

20· · ·the art would understand that you could use heat

21· · ·sinks at various places to remove heat from an

22· · ·electronic device like an LED.

23· · · · Q· · Looking at your paragraph 133, your proposed

24· · ·modifications here, there's a portion of Uekusa's

25· · ·fastener replaced with a thermally conductive
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·1· · ·material colored orange; correct?

·2· · · · A· · Yes.

·3· · · · Q· · Why is the heat sink being placed on the

·4· · ·substrate rather than directly on Uekusa's modified

·5· · ·structure?

·6· · · · A· · I don't understand.· Are you still talking

·7· · ·about the -- the -- what's seen in paragraph 133?

·8· · · · Q· · Sorry.· Looking at -- let's look at 145,

·9· · ·sorry.

10· · · · A· · Okay.

11· · · · Q· · And then figure 8.

12· · · · · · ·So here's you're showing that -- and figure

13· · ·8 is an annotated figure from Isoda; is that

14· · ·correct?

15· · · · · · ·Actually, no.· It's --

16· · · · A· · Yes.

17· · · · Q· · And here, the heat sink is located directly

18· · ·beneath -- is located -- again, as here, there's a

19· · ·conductive member through the substrate taken out of

20· · ·the heat sink; is that correct?

21· · · · A· · There's a conductive member between the LED

22· · ·module or package 50 and the heat conductive member,

23· · ·41A, yes.

24· · · · Q· · So up to paragraph 123 -- and this is part

25· · ·of your Ground 3 about Uekusa with the AAPA -- the
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·1· · ·figures you show here depict heat dissipating plates

·2· · ·on a substrate directly behind the LED; correct?

·3· · · · A· · In figures 2 and 3, yes.· On the top of

·4· · ·page 55.

·5· · · · Q· · Would it affect thermal management if the

·6· · ·heat dissipating plates were moved from directly

·7· · ·behind the LED to some other place in the package?

·8· · · · A· · Maybe.· I mean, it's more dependent on the

·9· · ·material, the conductive material between the heat

10· · ·source and the heat dissipating plates.

11· · · · Q· · Let's go to Kurokawa.· It's at paragraph

12· · ·163, and I'll put that in the chat.

13· · · · · · ·(Patent Owner's Exhibit 1004 was marked.)

14· · ·BY MR. KROEGER:

15· · · · Q· · So -- and look to me when you have Kurosawa

16· · ·[sic] open.· Sorry.· Kurokawa.

17· · · · A· · K-u-r-o-w-a-k-a [sic].

18· · · · · · ·Sorry.· I said that wrong.· K-u-r-o-k-a-w-a.

19· · ·And I have it open.

20· · · · Q· · Kurokawa teaches a lighting device that

21· · ·functions as a backlight; correct?

22· · · · A· · Yes.

23· · · · Q· · Kurokawa does not teach an LED package;

24· · ·correct?

25· · · · · · ·MR. SAULNIER:· Objection.· Form.
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·1· · · · · · ·THE WITNESS:· I don't know if I'd agree with

·2· · ·it.· Kurokawa discloses a backlight, and I think

·3· · ·that's an LED package.

·4· · ·BY MR. KROEGER:

·5· · · · Q· · If we look at the figure, each of the little

·6· · ·square boxes 8 is an LED; correct?

·7· · · · A· · Yes.

·8· · · · Q· · And Kurokawa doesn't teach any design of the

·9· · ·packages for any of those individual LEDs; correct?

10· · · · · · ·MR. SAULNIER:· Objection.· Form.

11· · · · A· · Well, they're packaged in the Kurokawa --

12· · ·what's assembled in Kurokawa.· I mean, the

13· · ·backlight, it's the -- it's the same as the '842,

14· · ·the LEDs are packaged in a backlight package.

15· · · · Q· · An LED package has to be attached to a

16· · ·circuit board before it's functional; correct?

17· · · · · · ·MR. SAULNIER:· Objection.· Form.

18· · · · · · ·THE WITNESS:· So in Claim 3, the backlight

19· · ·package comprises -- and one of the things listed --

20· · ·is a light-emitting device disposed on the first

21· · ·portion of the first fastener for emitting light

22· · ·towards the light-guiding plate.

23· · · · · · ·That's what I see in Kurokawa annotated

24· · ·figure 2 on page 77 of my declaration.· That is a

25· · ·light-emitting device that's emitting light towards
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·1· · ·a light-guiding plate.

·2· · ·BY MR. KROEGER:

·3· · · · Q· · And Kurokawa teaches bending a metallic

·4· · ·printed wiring board into an L shape; correct?

·5· · · · · · ·MR. SAULNIER:· Objection to form.

·6· · ·BY MR. KROEGER:

·7· · · · Q· · You can look at paragraph 11 of Kurokawa, if

·8· · ·you'd like.

·9· · · · A· · Kurokawa teaches bending the wiring board,

10· · ·7, yes.

11· · · · Q· · And in your opinion, it's bent into an L

12· · ·shape; is that correct?

13· · · · A· · Yes, as indicated by the shape of the

14· · ·printed circuit board in figure 2 on page 77 or --

15· · ·I'm sorry, in paragraph 171 on page 81 of my

16· · ·declaration.

17· · · · Q· · And in paragraph 168 of your report, you

18· · ·opined that the printed wiring board, 7, is the

19· · ·first fastener; correct?

20· · · · A· · Paragraph -- I may not have heard you

21· · ·correctly, but paragraph 161 --

22· · · · Q· · 168, sorry.

23· · · · A· · Oh, sorry.

24· · · · · · ·Yes.· And then there's a second alternative

25· · ·in paragraph 169.
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·1· · · · Q· · In that alternative, the cover 1 is the

·2· · ·first fastener; correct?

·3· · · · A· · Yes.

·4· · · · Q· · And in that second alternative, the wiring

·5· · ·board is still bent into an L shape; correct?

·6· · · · A· · Yes.

·7· · · · Q· · In paragraph 173, you agree that the LEDs

·8· · ·are disposed on the wiring board, which is held in

·9· · ·place by cover 1; correct?

10· · · · A· · Which paragraph did you say?

11· · · · Q· · Sorry.· Paragraph 173, you acknowledge that

12· · ·the LEDs are disposed directly on the wiring board;

13· · ·correct?

14· · · · A· · Yes.

15· · · · · · ·MR. SAULNIER:· Objection.· Form.

16· · · · · · ·THE WITNESS:· And indirectly disposed on

17· · ·metal plate 71.

18· · ·BY MR. KROEGER:

19· · · · Q· · And ideally, these were also held in place

20· · ·by cover 1 in Kurokawa; correct?

21· · · · A· · Yes.· As seen in figure 1 of Kurokawa.

22· · · · Q· · In paragraph 192, do you see that the ribs

23· · ·6A in pink are the heat disputing means; correct?

24· · · · A· · Ribs 6A may also act as a heat dissipating

25· · ·means, yes.
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·1· · · · Q· · Doesn't -- wouldn't that use of 6A as the

·2· · ·dissipating means sink heat into the device and

·3· · ·closer to the LEDs?

·4· · · · A· · It does have heat inside the enclosure, but

·5· · ·that's what's going to happen unless you put the

·6· · ·heat sinks on the exterior of the -- of the

·7· · ·disclosure.· For dissipating heat, volume is

·8· · ·important.· So the fact that you're increasing the

·9· · ·volume of where the heat conducts to will reduce

10· · ·the -- will reduce concentration of heat in specific

11· · ·locations within the enclosure.

12· · · · Q· · And likewise, for paragraph 218 moving to a

13· · ·different ground, here you put Isoda's heat sinks

14· · ·inside of Kurokawa's device; correct?

15· · · · A· · Yes.

16· · · · Q· · And again, in this combination, heat is

17· · ·being directed inside the device and close to the

18· · ·LEDs; correct?

19· · · · A· · I mean, the heat from the LEDs, which is

20· · ·concentrated, is removed and dispersed; and the fact

21· · ·that it's got a larger volume, I don't think it's

22· · ·technically correct to say that it's moved towards

23· · ·the LEDs because the LED is the source.· The goal is

24· · ·the heat gets dissipated that comes from the LEDs.

25· · · · Q· · But the heat is still being directed inside
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·1· · ·the -- the enclosure of the device; is that correct?

·2· · · · A· · It's correct to say the heat is not directed

·3· · ·inside because it's always inside till it

·4· · ·leaves the -- it's dissipated exteriorly.· It's

·5· · ·just -- it's more correct to say the heat from the

·6· · ·LEDs is dispersed over a larger volume when the heat

·7· · ·sinks are inside.

·8· · · · Q· · But the heat is being dispersed internal to

·9· · ·the device; correct?

10· · · · A· · It's being spread out within the device, but

11· · ·ultimately, the heat is removed by the exterior

12· · ·environment.

13· · · · Q· · And turning to paragraph 235, this is the

14· · ·same combination as we saw in 218; is that correct?

15· · · · A· · The image in paragraph 235 is the same as

16· · ·the image in paragraph 218, yes.

17· · · · · · ·MR. KROEGER:· Let's go ahead and go off the

18· · ·record for about five minutes.

19· · · · · · ·THE VIDEOGRAPHER:· The time is 2:36 p.m.,

20· · ·and we're off the record.

21· · · · · · ·(Recess.)

22· · · · · · ·THE VIDEOGRAPHER:· The time is 3:00 p.m.,

23· · ·and we're back on the record.

24· · · · · · ·MR. KROEGER:· No further questions at this

25· · ·time.· Pass the witness.
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·1· · · · · · · · · · · · · · ·--oOo--

·2· · · · · · · · · · · · · ·EXAMINATION

·3· · ·BY MR. SAULNIER:

·4· · · · Q· · And I have a very short redirect.

·5· · · · · · ·So Dr. Baker, earlier in this deposition --

·6· · ·there was a question and answer.· The question was:

·7· · · · · · ·"And I guess, can you specify, then, for

·8· · ·Claim 5, which of the two alternatives for the first

·9· · ·portion you were using or not in relation to

10· · ·Claim 3B."

11· · · · · · ·You said there's two alternative mappings in

12· · ·relation to Claim 3B.

13· · · · · · ·Is that in addition to a primary mapping?

14· · · · A· · Yes.· As detailed in paragraphs 166 to 170

15· · ·of my declaration.

16· · · · Q· · Sorry, Dr. Baker.· I think we got a little

17· · ·tied up.· I'm referring specifically to Uekusa.

18· · · · A· · Oh, sorry.

19· · · · Q· · Yes.

20· · · · A· · Ground 1 of Uekusa?

21· · · · Q· · So for Claim 3B, when you refer to two

22· · ·alternative mappings, that's in addition to a

23· · ·primary mapping; correct?

24· · · · A· · The answer is yes, but I mean, want to make

25· · ·sure we're talking about the same ground.· We're
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·1· · ·talking about Ground 1, Uekusa?

·2· · · · Q· · Yes.

·3· · · · A· · Yes.

·4· · · · Q· · And why don't we do this:

·5· · · · · · ·So Dr. Baker, in paragraph 85 of your expert

·6· · ·report, what do you point to as the first and second

·7· · ·portions?

·8· · · · A· · The first portion, I point to upright

·9· · ·portion 32 1VP; and the second portion I point to is

10· · ·extension, part 41 and mounted portion 42, 2HP, and

11· · ·that's -- that's what's seen in the first paragraph,

12· · ·the first sentence of paragraph 85.

13· · · · Q· · Thank you, Dr. Baker.

14· · · · · · ·And then in paragraph 87, what do you

15· · ·describe there?

16· · · · A· · A narrow construction of "disposed on."

17· · · · Q· · And what are those two alternatives?· What

18· · ·are you pointing to as the upright portion?

19· · · · A· · You're talking about the first two

20· · ·alternatives I discuss in paragraphs 88 and 89?

21· · · · Q· · Yes, Dr. Baker.

22· · · · A· · So in paragraph 88, the first alternative

23· · ·is -- the first portion is a combination of upright

24· · ·portion 32 and electrodes 33A and 33B.· And in the

25· · ·second alternative, the first portion is upright
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·1· · ·portion 32, and the LED is the combination of the

·2· · ·LED 34 and the electrodes 33A and 33B.

·3· · · · Q· · Thank you, Dr. Baker.

·4· · · · · · ·So in claim -- in paragraph 99, could

·5· · ·you just -- what -- strike that.

·6· · · · · · ·In paragraph 99, which of three reads that

·7· · ·you just discussed does this apply to?

·8· · · · A· · For example, the second portion is the

·9· · ·horizontal portion of 2HP, mounted portion 42, and

10· · ·extension part 41.

11· · · · Q· · What is pointed to as the LED?

12· · · · A· · Just LED 34.

13· · · · Q· · So under this disclosure, this is not one of

14· · ·the alternatives or is it -- sorry.· Strike that.

15· · ·Let me rephrase.

16· · · · · · ·Is this either of the alternatives -- is

17· · ·this a mapping under either of the alternatives that

18· · ·you described, that you discuss?

19· · · · A· · No.

20· · · · Q· · Thank you, Dr. Baker.

21· · · · · · ·Now, turning to Kurokawa:· Do you recall

22· · ·discussing how heat was dissipated in Kurokawa?

23· · · · A· · I don't remember a specific discussion.

24· · · · Q· · So -- and Dr. Baker, one of your earlier

25· · ·answers, you stated that heat is removed to the

Optronic Sciences LLC, Ex. 2024 
BOE Technology Group Co., Ltd. v. Optronic Sciences LLC, IPR2024-01130 

Page 71 of 96



·1· · ·exterior environment in Kurokawa.

·2· · · · · · ·Can you describe how that's done?

·3· · · · · · ·MR. KROEGER:· Object to form.

·4· · · · · · ·You can answer.

·5· · · · · · ·THE WITNESS:· I may not be understanding the

·6· · ·question.· Heat is always removed to the exterior

·7· · ·environment.· If it's not, then things will -- you

·8· · ·continue putting energy into a box, it will continue

·9· · ·to heat up until it melts.· So heat is always

10· · ·removed externally to an electronic device one way

11· · ·or another.

12· · ·BY MR. SAULNIER:

13· · · · Q· · Could you turn to paragraph 241 of your

14· · ·expert report?

15· · · · A· · Okay.

16· · · · Q· · In the combination of Kurokawa and Isoda,

17· · ·how would heat be able to move away from the

18· · ·interior of the device?

19· · · · A· · Are you asking about the ventilation

20· · ·holes or the --

21· · · · Q· · Yes.· How would -- what would an option have

22· · ·been for heat to be dissipated in the combination?

23· · · · A· · Air to flow through the ventilation holes.

24· · · · Q· · Thank you.

25· · · · · · ·MR. SAULNIER:· I have no further questions.
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·1· · · · · · ·MR. KROEGER:· I have just one quick

·2· · ·follow-up just so I understand.

·3· · · · · · · · · · · · · · ·--oOo--

·4· · · · · · · · · · · ·FURTHER EXAMINATION

·5· · ·BY MR. KROEGER:

·6· · · · Q· · So for Uekusa in section 3B, you actually

·7· · ·have three alternatives for the identification of

·8· · ·the first fastener; is that correct?

·9· · · · A· · Yes.· There's the main disclosure and then a

10· · ·first alternative disclosure, which is discussed in

11· · ·paragraph 88; and a second alternative disclosure

12· · ·discussed in paragraph 89.

13· · · · Q· · And so -- and the first, I guess primary one

14· · ·is in paragraph 86, where upright portion 32 by

15· · ·itself is the first vertical portion; is that right?

16· · · · A· · Yes.

17· · · · Q· · And so this first, I guess, primary

18· · ·alternative does not include the substrates as part

19· · ·of the first portion; is that right?

20· · · · A· · The substrate electrodes 32A and 32 --

21· · ·sorry, 33A and 33B, are not included in the first

22· · ·upright portion position.

23· · · · Q· · Okay.· And if we turn to 3B of Kurokawa, it

24· · ·looks like you're also offering three potential

25· · ·alternatives for the structure of the first portion
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·1· · ·there as well; correct?· That's starting in

·2· · ·paragraph 166?

·3· · · · A· · Yes.

·4· · · · Q· · And I guess the first or primary one is at

·5· · ·metal plate 71 by itself, is both the first portion

·6· · ·and second portion; is that right?

·7· · · · A· · Yes, as I discuss in paragraphs 166 and 167.

·8· · · · Q· · And then paragraph 241, you mentioned with

·9· · ·your counsel some discussion about, I guess, heat

10· · ·ventilation holes 7C in Kurokawa.· We see that in --

11· · ·yup -- paragraph 241.

12· · · · A· · Yes, I discuss the plurality of ventilation

13· · ·holes 7C.

14· · · · Q· · And for the combination of Kurokawa and

15· · ·Isoda, the -- I saw these heat plates 41 and 41A are

16· · ·placed above the hole 7C; is that right?

17· · · · A· · The heat plates are inside the package, yes.

18· · · · Q· · Okay.· And they're physically above the

19· · ·ventilation hole 7C; correct?

20· · · · A· · Well, they're not closing up the hole, but

21· · ·yes.

22· · · · Q· · Is there any space between the fins and the

23· · ·hole?

24· · · · A· · I would assume it's just a simple design

25· · ·choice to ensure that air can actually flow in.
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·1· · ·Otherwise, there's no reason to have a hole.

·2· · · · · · ·MR. KROEGER:· All right.· Thank you.· Pass

·3· · ·the witness.

·4· · · · · · ·MR. SAULNIER:· No further questions.

·5· · · · · · ·MR. KROEGER:· All right.· Thank you for your

·6· · ·time.

·7· · · · · · ·THE COURT REPORTER:· Okay.· Before we go

·8· · ·off, same as last time, do you both need a rough

·9· · ·draft?

10· · · · · · ·MR. KROEGER:· Yes.

11· · · · · · ·THE COURT REPORTER:· Okay.

12· · · · · · ·MR. SAULNIER:· Yeah, we'll take one as well.

13· · · · · · ·THE COURT REPORTER:· Okay.

14· · · · · · ·THE VIDEOGRAPHER:· And video orders?

15· · · · · · ·MR. KROEGER:· I think we have a standing

16· · ·order; but if not, yeah, I think we'll take the

17· · ·video.

18· · · · · · ·THE VIDEOGRAPHER:· Sure.

19· · · · · · ·MR. SAULNIER:· And Alan, I don't know about

20· · ·us, but I assume we want the video as well.

21· · · · · · ·MR. LIMBACH:· I believe we're not going to

22· · ·order a video at this time, but we might in the

23· · ·future, if that's okay.

24· · · · · · ·THE VIDEOGRAPHER:· Yeah.· No worries.

25· · · · · · ·All right.· The time is 3:16, and we're off
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·1· · ·the record.

·2· · · · · · (Time noted:· 3:16 p.m. PT/5:16 p.m. CT)
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I. INTRODUCTION 


A. Background 


BOE Technology Group Co., Ltd. (“Petitioner”) filed a Petition 


(Paper 1, “Pet.”) requesting inter partes review of claims 3–9 of U.S. Patent 


No. 7,168,842 B2 (Ex. 1001, “the ’842 patent”).  Optronic Sciences LLC 


(“Patent Owner”) filed a preliminary response.  Paper 7 (“Prelim. Resp.”).  


With our authorization (Ex. 3001), Petitioner filed a preliminary reply 


(Paper 11, “Prelim. Reply”) and Patent Owner filed a preliminary sur-reply 


(Paper 12, “Prelim. Sur-reply”).  The parties informed us that, after the 


Petition was filed, Patent Owner disclaimed claims 3 and 4.  Prelim. Resp. 


20; Prelim. Reply 1–2; see Ex 1023 (statutory disclaimer of claims 3 and 4 


of the ’842 patent).  Our decision on institution is therefore based on claims 


5–9.  See Consolidated Trial Practice Guide (Nov. 2019)1 at 52.  We do not 


address any arguments or grounds specific to the disclaimed claims.   


We have authority under 35 U.S.C. § 314, which provides that an 


inter partes review may not be instituted “unless . . . there is a reasonable 


likelihood that the petitioner would prevail with respect to at least 1 of the 


claims challenged in the petition.”  35 U.S.C. § 314(a).  On the preliminary 


record before us, we determine that Petitioner has satisfied this threshold 


requirement, and therefore we institute inter partes review of claims 5–9 of 


the ’842 patent. 


B. Real Parties-in-Interest 


Petitioner identifies itself as real party-in-interest.  Pet. 92.   


 
1 Available at https://www.uspto.gove/TrialPracticeGuideConsolidated. 
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Patent Owner identifies itself as real party-in-interest.  Paper 6, 1.   


C. Related Proceedings 


The Parties identify Optronic Sciences LLC v. BOE Technology 


Group Co., LTD, 2:23-cv-00549 (E.D. Tex.) as a related matter (“the related 


litigation”).  Pet. 92; Paper 3, 1.  


Patent Owner also identifies the following inter partes review 


proceedings as related matters: IPR2024-01131 (Patent No. 7,226,801); 


IPR2024-01132 (Patent No. 7,586,121); IPR2024-01133 (Patent No. 


9,263,509); IPR2024-01134 (Patent No. 9,406,733); and IPR2024-01315 


(Patent 8,158,477).  Paper 6, 1. 


D. The ’842 patent 


The ’842 patent2 relates to light-emitting device (LED) backlights for 


liquid crystal displays (LCDs) that “require[] minimal space while producing 


maximum luminosity.”  Ex. 1001, 1:7–11.  The ’842 patent teaches that 


backlighting an LCD provides low ambient light and enhanced contrast 


ratios.  Id. at 1:21–24.  Because LCDs are not highly transmissive to light, 


the backlight must be efficient.  Id. at 1:24–27.  In a conventional 


configuration of an LED backlight package, the LED modules are placed at 


the bottom of the two ends of a light guiding plate (LGP) such that light 


must be reflected twice before traveling along the length of the LGP.  Id. at 


1:34–41, Fig. 1.  These two reflections result in energy losses due to the 


imperfect reflectivity of the LGP surfaces.  Id. at 1:44–48.  In another 


conventional configuration, the LED modules are placed on the ends of an 


 
2 The ’842 patent issued on January 30, 2007 from an application filed 
December 1, 2004. 
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LGP such that emitted light travels directly along the length of the LGP with 


no reflections.  Id. at 1:51–56, Fig. 2.  Although this configuration improves 


energy efficiency and luminosity along the length of the LGP, the heat-


dissipating plates that are conventionally placed underneath the printed-


circuit-board (PCB) portion of the LED modules must extend from the ends 


of the LGP in the longitudinal direction, which results in “awkward and 


inefficient” use of “critical space to be occupied by what is essentially a 


maintenance device, instead of using that space to contribute to the primary 


goal of achieving efficient light production.”  Id. at 1:57–2:5.  The ’842 


patent addresses this problem by providing an LED backlight package using 


an L-shaped fastener to provide a first surface adjacent to the end of the LGP 


to which an LED module attaches, and a second perpendicularly oriented 


surface for attachment to a PCB.  Id. at 2:31–40, 3:10–21.  


Figures 4 and 5 of the ’842 patent, reproduced below, show a side 


view and end view, respectively, of an LED backlight package according to 


the ’842 patent:  


  
 


Figures 4 and 5 depict LED module 40 comprising lens 41, conducting wires 


42, chip 43, an L-shaped fastener formed of first portion 44a and second 


portion 44b “oriented perpendicular to each other,” and PCB 45.  Id. at 3:6–


14.  Chip 43 is attached to first portion 44a and second portion 44b is 


40 


48 42 l 
50 


Fig.4 FIG.5 
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attached to PCB 45.  Id. at 3:19–22.  Conducting wires 42 electrically 


connect chip 43 to PCB 45.  Id. at 3:21–24.  As shown in Figure 5, anode 


lead 49 is attached to the PCB 45 with solder 51.  Id. at 3:59–61.  In this 


configuration, first portion 44a extends along the lateral side of light guiding 


plate 48 in a direction perpendicular to longitudinal axis 47, and second 


portion 44b “extends behind” light guiding plate 48 in a direction parallel to 


longitudinal axis 47.  Id. at 3:24–39.  LED modules 40 may then be placed 


on the lateral sides of light guiding plate 48 so that the emitted light travels 


directly through light guiding plate 48 along longitudinal axis 47, and heat-


dissipating plates 46 may be “attached to the underside of the horizontally 


oriented PCB 45” as shown in Figure 4.  Id. at 3:26–27, 39–43.  This 


configuration “achieves an optimal light travel path and efficient heat 


dissipation, while conserving valuable space in the longitudinal direction of 


the light guiding plate 48.”  Id. at 3:54–57. 


E. The Challenged Claims 


As noted above, Petitioner challenges claims 5–9 of the ’842 patent, 


which are the challenged claims that remain after Patent Owner’s statutory 


disclaimer of claims 3 and 4.  Pet. 1.  Claims 5 and 6 depend from 


disclaimed independent claim 3.  Claim 7 is independent.  Claims 8 and 9 


depend from independent claim 7.  As the Petition was filed before the claim 


3 was disclaimed, we treat claim 5, which incorporates the limitations of 


claim 3, as illustrative.  Claim 5 is reproduced below (along with its base 


claim 3):3 


 
3 We use Petitioner’s bracketed identifiers for each limitation.  See Pet. vii, 
8–27.   
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3. [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. 


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. 


Ex. 1001, 4:37–48, 51–55.  


F. Asserted Grounds of Unpatentability 


Petitioner contends that claims 5–9 are unpatentable based on the 


following specific grounds (Pet. 1):4 


 


Ground Claims 
Challenged 35 U.S.C. § Reference(s)/Basis 


1 5–9 1025 Uekusa6 


 
4 Petitioner’s ground 7 and 8, which were specific to disclaimed claims 3 
and 4 (see Pet. 1), have been omitted.   
5 Because the ’842 patent’s filing date precedes the effective date of the 
amendments to 35 U.S.C. §§ 102 and 103 enacted by the Leahy-Smith 
America Invents Act (AIA), we apply the pre-AIA version of these sections 
(although our decision would be the same under either version).  See AIA, 
Pub. L. No. 112–29, § 3(n)(1), 125 Stat. 284, 293 (2011). 
6 U.S. Patent No. 6,927,424 B2 (issued Aug. 9, 2005) (Ex. 1008). 
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Ground Claims 
Challenged 35 U.S.C. § Reference(s)/Basis 


2 5–9 103 Uekusa, Isoda7 


3 6, 9 103 


Uekusa in view of what 
was admitted to be prior 
art in the ’842 patent 
(“AAPA”)8 


4 5–9 102 Kurokawa9 


5 7–9 103 Kurokawa 


6 5–9 103 Kurokawa, Isoda 


Petitioner also relies on the Declaration of Dr. R. Jacob Baker (Ex. 


1002) to support its asserted grounds.   


II. PATENT OWNER’S REQUEST FOR DISCRETIONARY  
DENIAL OF INSTITUTION UNDER 35 U.S.C. § 314(A) 


Patent Owner requests that we deny institution under 35 U.S.C. 


§ 314(a) because of the parallel district-court action listed above.  Prelim. 


Resp. 20–23.  For the reasons stated below, we do not exercise our 


discretion in view of the parallel proceeding. 


Institution of an inter partes review is discretionary.  See 35 U.S.C. 


§ 314(a) (authorizing institution of an inter partes review under particular 


 
7 U.S. Patent No. 7,218,041 B2 (issued May 15, 2007) (Ex. 1005). 
8 Petitioner cites as AAPA the ’842 patent’s disclosure of “‘conventional’ 
backlight packages [that] ‘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.”  Pet. 30–31 (citing Ex. 
1001, 1:51–2:5, 2:6–11, Figs. 2–3), 47.   
9 Certified English language translation of JP 2004-279262 A (published 
Oct. 7, 2004) (Ex. 1004). 
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circumstances, but not requiring institution under any circumstances); 


Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct. 2131, 2140 (2016) (“[T]he 


agency’s decision to deny a petition is a matter committed to the Patent 


Office’s discretion.”); SAS Inst., Inc. v Iancu, 138 S. Ct. 1348, 1356 (2018)) 


(same); Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1367 (Fed. Cir. 


2016) (“[T]he PTO is permitted, but never compelled, to institute an IPR 


proceeding.”).   


The Board may, in the interest of fairness and efficient use of Board 


resources, deny institution under § 314(a) in view of a parallel district-court 


proceeding.  Apple Inc. v. Fintiv, Inc., IPR2020-00019, Paper 11 at 5–6, 12–


13 (PTAB Mar. 20, 2020) (precedential) (“Fintiv”).  Under Fintiv, we 


consider several factors to determine whether to deny institution under 


§ 314(a) based on parallel district-court proceedings: 


1.  whether the court granted a stay or evidence exists that one 
may be granted if a proceeding is instituted; 


2.  proximity of the court’s trial date to the Board’s projected 
statutory deadline for a final written decision; 


3.  investment in the parallel proceeding by the court and the 
parties; 


4.  overlap between issues raised in the petition and in the 
parallel proceeding; 


5.  whether the petitioner and the defendant in the parallel 
proceeding are the same party; and 


6.  other circumstances that impact the Board’s exercise of 
discretion, including the merits. 


Fintiv, Paper 11 at 5–6.  We apply these factors in light of mandatory 


guidance issued by the USPTO Director in a June 21, 2022 Memorandum 
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titled “Interim Procedure for Discretionary Denials in AIA Post-Grant 


Proceedings with Parallel District Court Litigation” (“Memorandum”).10   


A. Fintiv Factor 1: Stay in the Parallel Proceeding 


Under the first Fintiv factor, we consider “whether the court granted a 


stay or evidence exists that one may be granted if a proceeding is instituted.”  


Fintiv, Paper 11, 5–6.  “If a court has denied a defendant’s motion for a stay 


pending resolution of a PTAB proceeding, and has not indicated to the 


parties that it will consider a renewed motion or reconsider a motion to stay 


if a PTAB trial is instituted, this fact has sometimes weighed in favor of 


exercising authority to deny institution.”  Id. at 7–8.  Patent Owner states 


that no stay has been granted in the parallel district-court proceeding.  


Prelim. Resp. 21.  It does not appear, however, that the court has denied a 


stay either, because neither party has yet moved for a stay.  We decline to 


speculate how the court would rule in the event a stay is requested.  See 


Apple Inc. v. Fintiv, Inc., IPR2020-00019, Paper 15 at 12 (PTAB May 13, 


2020) (informative) (“A judge determines whether to grant a stay based on 


the facts of each specific case as presented in the briefs by the parties,” and 


“[w]e decline to infer, based on actions taken in different cases with 


different facts, how the [court] would rule should a stay be requested by the 


partes in the parallel case.”).  We therefore determine that the first Fintiv 


factor is neutral. 


 
10 Available at: https://www.uspto.gov/sites/default/files/documents/
interim_proc_discretionary_denials_aia_parallel_district_court_litigation_m
emo_20220621_.pdf 
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B. Fintiv Factor 2: Proximity of Trial  
Date in the Parallel Proceeding 


Under the second Fintiv factor, we consider the “proximity of the 


court’s trial date to the Board’s projected statutory deadline for a final 


written decision.”  Fintiv, Paper 11, 6.  According to Patent Owner, “[t]rial 


is set for January 5, 2026,” which would be about three weeks before a final 


written decision would issue in an inter partes review.  Prelim. Resp. 21–22 


(citing Ex. 2001, 1).  Petitioner responds that while jury selection is 


scheduled for January 5, 2026, “trial is likely to occur substantially after that 


date, because the court set 10 cases for jury selection on the same day.”  


Prelim. Reply 1 (citing Ex. 1022, 1–2).  Patent Owner counters that “[t]he 


district court is not likely to vacate the trial date” because most of the other 


cases scheduled for jury selection on that day “are likely to settle[] or be 


disposed of before trial.”  Prelim. Sur-reply 1.   


Because a number of cases are scheduled for jury selection on January 


5, 2026 in addition to the parallel proceeding, there is some uncertainty 


whether the trial in that proceeding would actually begin on that date.  Even 


if many of the other cases settle or are disposed before trial, even a brief 


postponement of the trial because one or more of the other cases remain may 


delay trial in the parallel proceeding until after a final decision would issue 


in an inter partes review.  Accordingly, we consider this factor to be neutral 


or weigh slightly in favor of not exercising our discretion to deny institution. 


C. Fintiv Factor 3: Investment by the Court  
and the Parties in the Parallel Proceeding 


Under the third Fintiv factor, we consider the “investment in the 


parallel proceeding by the court and the parties.”  Fintiv, Paper 11, 6.  Patent 
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Owner contends that Factor 3 is neutral because the parties have spent over a 


year litigating in district court and will be close to the start of the claim 


construction process by the time an institution decision issues.  Prelim. 


Resp. 22.  Petitioner responds that Factor 3 “weighs heavily in favor of 


institution” because “[w]hile contentions have been served, nothing else of 


significance has occurred in the litigation,” and an institution decision would 


issue “almost six weeks before the parties begin the claim construction 


process.”  Prelim. Reply 1.  Patent Owner counters that Petitioner “misstates 


the state of discovery” and has “fail[ed] to produce documents and 


substantively respond to interrogatories.”  Prelim. Sur-reply 1. 


Based on our review of the Docket Control Order entered in the 


parallel proceeding (Ex. 2001), most of the scheduled items have yet to 


occur.  For example, as Petitioner notes, the parties have not yet participated 


in a Markman hearing (currently scheduled for July 15, 2025) or even 


exchanged proposed claim terms (currently scheduled for March 11, 2025).  


Id. at 4–5.  Fact discovery is in its early stages and will not be completed 


until August 18, 2025.  Id. at 4.  Because the parties’ investment in the 


parallel proceeding is not extensive, this factor weighs in favor of not 


exercising our discretion to deny institution. 


D. Fintiv Factor 4: Overlap Between Issues  
Raised in the Petition and Parallel Proceeding 


Under the fourth Fintiv factor, we consider the “overlap between 


issues raised in the petition and in the parallel proceeding.”  Fintiv, Paper 


11, 6.  Patent Owner contends that this factor weighs against institution 


because Petitioner asserts the same prior art in district court, plus 10 


additional references and 85 systems asserted to be prior art.  Prelim. Resp. 
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22; Ex. 2003, 6–10.  Patent Owner submits that we “should deny institution 


in the interest of efficiency, so that Petitioner will pick its best prior art 


references—including from among any system art—and present Petitioner’s 


best arguments in a single proceeding.”  Id. at 22–23. 


Petitioner responds that Factor 4 “weighs heavily in favor of 


institution because this IPR challenges claims 5–9, while the litigation will 


address, at most, claims 5, 7 and 8.”  Prelim. Reply 1–2 (citing Ex. 2002; 


Ex. 1023).  According to Petitioner, claims 6 and 9, which additionally recite 


heat dissipating means, “represent 40% of this IPR and raise substantially 


different issues related to the placement of heat sinks, which was the sole 


purported problem in the prior art.”  Id. at 2 (citing Ex. 1001, 1:61–2:5).   


Notwithstanding a partial overlap between the subject matter of the 


Petition and the subject matter of the related litigation, as Petitioner points 


out, a substantial portion of the subject matter challenged in the Petition 


before us is not the subject matter of the related litigation.  In particular, the 


heat-dissipating-means subject matter recited in challenged claims 6 and 9 is 


not addressed in the related litigation.  Having been served with a complaint 


alleging infringement of the ’842 patent, it is not clear that Petitioner could 


respond to a subsequent allegation that it infringes claims 6 and 9 by 


challenging their patentability in an inter partes review of those claims.  See 


35 U.S.C. § 315(b) (2021) (providing that an inter partes review may not be 


instituted if the petition requesting the proceeding is filed more than 1 year 


after the date on which the petitioner is served with a complaint alleging 


infringement of the patent).  We further note that a decision to institute 


under § 314 may not institute on fewer than all claims challenged in the 


petition.  SAS Inst., Inc. v. Iancu, 138 S. Ct. 1348, 1359–60 (2018).  If the 
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Board institutes trial, it will institute “on all of the challenged claims and on 


all grounds of unpatentability asserted for each claim.”  See 37 C.F.R. § 


42.108(a); see also PGS Geophysical AS v. Iancu, 891 F.3d 1354, 1359–60 


(Fed. Cir. 2018) (stating a decision to institute is “a simple yes-or-no 


institution choice respecting a petition, embracing all challenges included in 


the petition”). 


Having considered the potential implications of the difference 


between the scope of the claims challenged in the Petition and those that are 


the subject matter of the related litigation, and the requirement that we 


institute on all challenges to all claims or on none, we determine that this 


factor is neutral or weighs slightly in favor of not exercising our discretion to 


deny institution. 


E. Fintiv Factor 5: Whether Petitioner is the Defendant in the 
Parallel Proceeding 


Under the fifth Fintiv factor, we consider “whether the petitioner and 


the defendant in the parallel proceeding are the same party.”  Fintiv, Paper 


11, 6.  It is undisputed that the parties here are the same parties in the 


parallel district-court litigation.  The parties being the same “could weigh 


either in favor of, or against, exercising discretion to deny institution, 


depending on which tribunal is likely to address the challenged patent first.”  


Carrier Fire & Security Americas Corp. v. Sentrilock, LLC, IPR2021-00665, 


Paper 12 at 13–14 (PTAB Sept. 16, 2021).  For example, if the Board 


reaches the merits before the district court, “estoppel will apply against 


Petitioner should we determine that Petitioner failed to demonstrate 


unpatentability of the challenged claims.”  Id.   
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As discussed above, the district-court trial—and hence any ruling on 


the validity of the claims asserted in the district court—may not occur before 


the entry of a final written decision in this IPR.  Accordingly, this factor is 


neutral or weighs slightly in favor of not exercising discretionary denial. 


F. Fintiv Factor 6: Other Considerations 


Under the sixth Fintiv factor, we consider “other circumstances that 


impact the Board’s exercise of discretion, including the merits.”  Fintiv, 


Paper 11, 6.  “[W]here the PTAB determines that the information presented 


at the institution stage presents a compelling unpatentability challenge, that 


determination alone demonstrates that the PTAB should not discretionarily 


denied institution under Fintiv.”  Memorandum, 4–5.  On the other hand, “in 


circumstances where the Board determines that the other Fintiv factors 1–5 


do not favor discretionary denial, the Board shall decline to discretionarily 


deny under Fintiv without reaching the compelling merits analysis.”  


CommScope Techs. LLC v. Dali Wireless, Inc., IPR2022-01242, Paper 23 at 


4–5 (PTAB Feb. 27, 2023) (decision on Director review) (precedential).  


Here, factors 1–5 are either neutral or weigh at least slightly against 


discretionary denial of institution.  Thus, on balance, we determine that 


Fintiv factors 1–5 do not favor discretionary denial of institution, and we 


need not decide whether Petitioner presents a compelling unpatentability 


challenge.   


1. Conclusion 


Based on our review of the Fintiv factors, we decline to exercise our 


discretion under § 314(a) to deny institution. 







15 


IPR2024-01130 
Patent 7,168,842 B2 
 


 


III. ANALYSIS 


A. Legal Standards Used in the Merits Analysis 


“In an IPR, the petitioner has the burden from the onset to show with 


particularity why the patent it challenges is unpatentable.”  Harmonic Inc. v. 


Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. Cir. 2016) (citing 35 U.S.C. 


§ 312(a)(3) (requiring inter partes review petitions to identify “with 


particularity . . . the evidence that supports the grounds for the challenge to 


each claim”)); Dynamic Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 


1375, 1378 (Fed. Cir. 2015) (discussing the burden of proof in inter partes 


review). 


“Because the hallmark of anticipation is prior invention, the prior art 


reference—in order to anticipate under 35 U.S.C. § 102—must not only 


disclose all elements of the claim within the four corners of the document, 


but must also disclose those elements ‘arranged as in the claim.’”  Net 


MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369 (Fed. Cir. 2008) 


(quoting Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 1548 (Fed. 


Cir.1983)).   


“A patent may not be obtained though the invention is not identically 


disclosed or described as set forth in [35 U.S.C. § 102], if the differences 


between the subject matter sought to be patented and the prior art are such 


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


invention was made to a person having ordinary skill in the art to which said 


subject matter pertains.”  35 U.S.C. § 103(a) (pre-AIA version).  


Obviousness is a question of law based on underlying factual considerations, 


including the scope and content of the prior art, the differences between the 


prior art and the claimed invention, the level of ordinary skill in the art, and 
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any relevant secondary considerations of non-obviousness, including 


commercial success of the patented product or method, a long-felt but unmet 


need for the functionality of the patented invention, and the failure of others 


who have unsuccessfully attempted to accomplish what the patentee has 


achieved.  Graham v. John Deere Co., 383 U.S. 1, 17 (1966).  The 


obviousness analysis should not be conducted “in a narrow, rigid manner,” 


but should instead focus on whether a claimed invention is merely “the 


result[] of ordinary innovation,” which is not entitled to patent protection.  


KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406, 427–28 (2007). 


B. Level of Ordinary Skill in the Art 


Petitioner contends that, for the ’842 patent, one of ordinary skill in 


the art “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,” 


and that “[a]dditional graduate education could substitute for professional 


experience, and significant experience in the field could substitute for formal 


education.”  Pet. 3 (citing Ex. 1002 ¶¶ 45–46).  Patent Owner does not offer 


an alternative definition.  See generally, Prelim. Resp. 


The level of ordinary skill in the art usually is evidenced by the 


references themselves.  See Okajima v. Bourdeau, 261 F.3d 1350, 1355 


(Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995); In 


re Oelrich, 579 F.2d 86, 91 (CCPA 1978).  As Petitioner’s unchallenged 


description of an ordinarily skilled artisan appears consistent with the 


subject matter discussed in the references and that of the challenged claims, 


for purposes of this Decision we apply Petitioner’s description of a person of 







17 


IPR2024-01130 
Patent 7,168,842 B2 
 


 


ordinary skill in the art (without adopting, however, Petitioner’s open-ended 


“or more” language). 


C. Claim Construction 


We construe claim terms “using the same claim construction standard 


that would be used to construe the claim in a civil action under 35 U.S.C. 


[§] 282(b).”  37 C.F.R. § 42.100(b).  Under this standard, claim terms are 


generally given their plain and ordinary meaning as would have been 


understood by a person of ordinary skill in the art at the time of the invention 


and in the context of the entire patent disclosure.  Phillips v. AWH Corp., 


415 F.3d 1303, 1312–13 (Fed. Cir. 2005) (en banc).  Any special definitions 


for claim terms must be set forth in the Specification “with reasonable 


clarity, deliberateness, and precision.”  See In re Paulsen, 30 F.3d 1475, 


1480 (Fed. Cir. 1994).  Extrinsic evidence is “less significant than the 


intrinsic record in determining ‘the legally operative meaning of claim 


language.’”  Phillips, 415 F.3d at 1317 (citations omitted). 


Both parties have submitted proposed claim constructions.  Pet. 4–7; 


Prelim. Resp. 6.  At this stage of the proceeding, however, we do not see the 


need to expressly construe any claim term, as the threshold question of 


institution can be decided without doing so.  See Nidec Motor Corp. v. 


Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017) 


(approving Board decision not to construe claim language where 


construction is not material to the dispute).  


D. Ground 1: Anticipation of Claims 5–9 by Uekusa 


Petitioner contends that Uekusa anticipates claims 5–9.  Pet. 8–27.  


Patent Owner opposes.  Prelim. Resp. 7–12. 
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1. Uekusa (Ex. 1008) 


Uekusa is titled “Light Emitting Diode and Method for Producing It,” 


and relates to LED backlights for LCD displays.  Ex. 1008, code (54), 1:8–


10, 29–31.  Figure 1, reproduced below, “is a perspective view showing an 


outside shape of a completed light emitting diode.”  Id. at 3:14–15. 


 
Figure 1 depicts LED 30 having body section 36 “formed into a generally T-


character shape from a glass epoxy resin material,” and resin forming 


section 37 “extending integrally from . . . a front surface of the body section 


[36].”  Ex. 1008, 3:47–53.  Base portions 31a and 31b of body section 36 


have mounted surfaces for mounting on a motherboard.  Id. at 3:60–63.  


LED element 34 is fixed on a front surface of left substrate electrode 33a 


and upright section 32 of body section 36.  Id. at 3:63–65.  Bonding wire 35 


connects LED element 34 to right substrate electrode 33b.  Id. at 3:67–4:3. 


38 


61 


Fig. 1 
36 


~45 


41 J 
37 
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Resin forming section 37 “is composed of a generally U-shaped frame 40 


formed on the front surface” of upright section 32 of body section 36, and 


plate-shaped extension part 41 is formed integrally with U-shaped frame 40 


at a lower end thereof.  Id. at 4:4–10.  Plate-shaped extension part 41 


includes rectangular mounted portion 42 for mounting on the motherboard.  


Id. at 4:11–14, 4:61–63. 


Figures 2 and 3, reproduced below, respectively depict a front and 


side view of Eukusa’s LED mounted on a motherboard.  Id. at 3:18–19, 


3:24–25, 5:23–32. 


 
Figure 2 depicts LED 30 of Figure 1 inverted and mounted in circular hole 


51 of motherboard 50.  Ex. 1008, 4:61–62, 5:12–14.  Base portions 31a and 


31b of LED 30 are mounted to motherboard 50 on the peripheral edge of 


circular hole 51 and secured by solder 53.  Id. at 4:63–5:10.  Figure 3 is a 


sectional side view of LED 30 shown in Figure 2.  Id. at 3:20–21.  LED 


element 34 emits light toward guiding end surface 56 of optical wave-guide 


55.  Id. at 5:23–33.  Because both side and lower surfaces of LED element 


34 are shielded by the U-shaped frame 40 identified in Figures 1 and 2, the 


Fig.2 
A 


31b 


41 


54b 50 


~--~ 
u.....<>-..............,,...._.. 


34 
33a 34 56 55 
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“diffusion of light to [] both sideward and downward directions of the light 


emitting diode is blocked.”  Id. 


2. Claims 5 and 6 


a. Claim 5 


Petitioner contends that Uekusa discloses all of the limitations of 


claim 3 and the additional limitation of claim 5.  Pet. 8–15, 17–23 (citing 


Ex. 1008, 1:29–56, 2:9–15, 3:25–31, 3:47–6:6, Figs. 1–8, 10, 11; Ex. 1002 


¶¶ 79–89, 99–105).  Petitioner specifically contends that Uekusa’s optical 


wave-guide 55 corresponds to the claimed light guiding plate; upright 


portion 32 of body section 36 (alternatively with substrate electrode 33a) 


corresponds to the claimed first portion of the fastener; extension part 


41/mounted portion 42 of resin forming section 37 corresponds to the 


claimed second portion of the fastener; LED 34 corresponds to the claimed 


light emitting device disposed on the first portion; and motherboard 50 


corresponds to the circuit board connecting the second portion recited in 


claim 5.  Id.  Petitioner supports these contentions with citations to the 


record and to the testimony of its declarant, Dr. Baker.  Id.   


Petitioner provides an annotated version of Figure 3 of Uekusa, 


reproduced below, to illustrate where it contends the first and second 


fastener portions are located:   


 


First Port ion 1VP - Body 
Section with Upright 
Portion 32 


First Portion 1 VP and 
Second Portion 2HP 
su bstant ially perpend icu lar 
to form an L-shaped 


30 structure. 37 


3~ \ 1 ; 43 


f-Jl<'.>';2"c.L.':::7illicond Portion 2HP­
,---- ~ --,,nted Portion 42 


34 56 
First side­


Light Guide Plate -
550ptical wa,e-Gulde 55 


Guid ina End Surface 56 
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In Petitioner’s annotated version of Uekusa Figure 3, Petitioner labels, inter 


alia, upright portion 32 as the claimed first portion of the first fastener, and 


extension part 41 and mounted portion 42 as the claimed second portion of 


the first fastener.  Pet. 11.   


Having reviewed the current record and the parties’ contentions, we 


determine that Petitioner has shown a reasonable likelihood of prevailing in 


showing that Uekusa anticipates claim 5.  At this stage of the proceeding, 


Patent Owner only disputes that Uekusa discloses limitation [3b] directed to 


an L-shaped fastener having first and second perpendicularly oriented 


portions.  Prelim. Resp. 7–12.  We have reviewed Patent Owner’s arguments 


concerning limitation [3b] and, on the current record, find them 


unpersuasive.   


Patent Owner argues that, assuming arguendo that Uekusa’s portion 


32/electrode 33a corresponds to the claimed first portion of the first fastener, 


extension 41/mounted portion 42 cannot correspond to the claimed second 


portion.  Prelim. Resp. 8.  According to Patent Owner, extension 41/portion 


42 cannot be the second portion because these components “are not 


integrally formed with electrode 33a or with the upright portion 32,” but 


instead are “separate, distinct parts made of different materials.”  Id.   


This argument is unpersuasive for two reasons.  First, Patent Owner 


has not explained or supported with evidence its contention that upright 


section 32 and extension 41 portion 42 are not “integrally formed.”  On the 


contrary, Uekusa specifically discloses that resin forming section 37 (which 


includes extension part 41/mounted portion 42) “extend[s] integrally from” a 


front surface of body section 36 (which includes upright portion 32).  


Ex. 1008, 3:49–53.  Second, neither claim 3 nor claim 5 requires the first 
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and second portions of the L-shaped fastener be “integrally formed,” 


however that term is defined.  For example, the claims do not require that 


the two portions be made from the same material; nor do the claims exclude 


the possibility that the first and second portions be formed from distinct 


parts. 


Patent Owner further argues that the components of Uekusa that 


Petitioner alleges correspond to the claimed first and second fastener 


portions do not fasten LED chip 41 to anything.  Prelim. Resp. 8–9.  Instead, 


according to Patent Owner, “the plate-shaped extension part 41 and U-


shaped frame 40 collectively act as a white, concave cavity for reflecting 


light from LED.”  Id. at 9 (citing 4:45–60).  Thus, Patent Owner submits, 


“[t]heir purpose is focusing light, not fastening LED chips.”  Id.   


Claims directed to an apparatus, as claim 5 is here, must distinguish 


from the prior art in terms of structure rather than function.  See In re 


Schreiber, 128 F.3d 1473, 1477 (Fed. Cir. 1997); see also Hewlett-Packard 


Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1468 (Fed. Cir. 1990) (holding 


“apparatus claims cover what a device is, not what a device does”).  Patent 


Owner does not identify what structure is required for a component to be a 


“fastener” as claimed.  The fasteners described in the ’842 patent appear to 


simply provide surfaces onto which other components, e.g., an LED, may be 


attached.  For example, the ’842 patent describes an LED backlight package 


having a “fastener” that “provides a first surface to which a chip and light 


emitting device module attach, while also providing a second surface for 


attachment of a second fastener, or a PCB.”  Ex. 1001, 2:31–35.  Similarly, 


the ’842 describes the “present invention” as “a light emitting device 


backlight package [that] includes a fastener having a first surface to which to 
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attach a chip and a second surface for attachment of a printed circuit board.” 


Id. at 4:1–4.  The structure in Uekusa that Petitioner identifies as 


corresponding to the claimed fastener appears to also provide attachment 


surfaces for LEDs and circuit boards:  upright portion 32/substrate electrode 


33a provides a mounting surface for LED element 34, and mounted portion 


42 of extension part 41 provides a surface for attachment to motherboard 50.  


Id. at 4:31–33, 4:61–5:4, Fig. 3.  In short, Uekusa describes the structure of a 


fastener consistent with the fasteners disclosed in the ’842 patent. 


b. Claim 6 


Claim 6 depends from claim 3 and additionally recites “a circuit board 


and a heat dissipating means . . . attached onto the surface of the circuit 


board for conducting a heat generated thereon.”  Petitioner relies on 


Uekusa’s motherboard 50 as corresponding to the claimed circuit board.  


Pet. 23.  Petitioner construes “heat dissipating means” to be a means-plus-


function claim under 35 U.S.C. § 112(f), and contends that “[t]he only 


structure disclosed and linked by the specification to perform that function is 


heat-dissipating plates 46 (plural)” (Petitioner’s so-called “narrow” 


construction), or “at least one heat-dissipating plate” (Petitioner’s so-called 


“broader interpretation”).  Id. at 6 (citing Ex. 1001, 2:9–11, 3:25–32, 3:51–


58, 4:30–31, Fig. 4).  According to Petitioner, portions of Uekusa’s substrate 


electrodes 33a and 33b correspond to the claimed heat dissipating means.  


Pet. 23–24.  Petitioner asserts that “[a] POSITA would have understood that 


the portions of [Uekusa’s] substrate electrodes 33a and 33b would inherently 


perform the function of ‘conducting heat generated on the circuit board’” 


because they “would be made of metal” and “would inherently have 


conducted heat from any component they touched.”  Id. at 25–26 (citing Ex. 
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1002 ¶ 108).  At this stage of the proceeding, Patent Owner does not address 


claim 6 other than to say that “[n]one of Petitioner’s arguments regarding 


[the] dependent claims cures the deficiencies regarding independent claims 3 


and 9 [sic, 7].”  Prelim. Resp. 13.  As noted above, because we have decided 


to grant institution on claim 5, we must do the same for claim 6.   


3. Claims 7–9 


Independent claim 7 is similar in scope to claim 5.  Claim 8 depends 


from claim 7 and repeats claim 7’s recitation that the first and second 


portions of the fastener are arranged in a substantially perpendicular 


relationship.  Claim 9 recites a heat dissipating means similar to that 


addressed in our discussion of claim 6.    


Petitioner has mapped the limitations of claims 7–9 to Uekusa’s 


teachings, and supported its contentions with citations to Uekusa and to Dr. 


Baker’s declaration.  Pet. 26–27.  Patent Owner does not raise any 


arguments specifically directed to these claims beyond referring to 


arguments made in support of the patentability of claim 3, which we address 


above.  Prelim. Resp. 12–13.  As noted above, because we have decided to 


grant institution on claim 5, we must do the same for claims 7–9.   


E. Ground 2 (Uekusa and Isoda)  
and Ground 3 (Uekusa and AAPA) 


As it did for Ground 1, for Grounds 2 and 3 Petitioner has mapped the 


limitations of the challenged claims to the teachings of the prior-art 


references on which the Grounds are based, and articulated reasons why one 


of ordinary skill in the art would have combined Uekusa with Isoda (Ground 


2) and Uekusa with AAPA (Ground 3).  Pet. 27–89.  Petitioner supports its 


contentions with citations to Dr. Baker’s declaration.  Id.  Patent Owner does 
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not raise any arguments specifically directed to these Grounds.  As noted 


above, because we have decided to grant institution on Ground 1, we must 


do the same for Grounds 2 and 3. 


F. Ground 4:  Kurokawa 


Petitioner contends that Kurokawa anticipates claims 5–9.  Pet. 48–67.  


Patent Owner opposes.  Prelim. Resp. 15–18.  As noted above, because we 


have decided to grant institution on Ground 1, we must do the same for 


Ground 4.  Nonetheless, we briefly discuss Ground 4 solely to address 


Patent Owner’s argument that Kurokawa does not disclose the L-shaped 


fastener recited in independent claims 3 and 7.  Prelim. Resp. 15–18.   


To aid the discussion, Figures 1 and 2 of Kurokawa are reproduced 


below: 


 
Figure 1 shows Kurokawa’s display unit including, inter alia, cover 1, 


liquid crystal panel 2, light guide plate 5, reflector 6, printed wiring board 7, 
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and light emitting diodes 8.  Ex. 1004 ¶¶ 31–32.  Figure 2, a partial cross-


sectional view of the display of Figure 1, illustrates that printed wiring board 


7 is composed of metal plate 71 bonded to flexible printed wiring board 72.  


Id. ¶¶ 37–38.  For the L-shaped fastener limitation, Petitioner relies on the 


entire printed wiring board 7, i.e., the combination of metal plate 71 and 


flexible printed wiring board 72.  Pet. 51 (citing Ex. 1002 ¶ 168).  For the 


circuit board limitation of claim 5, Petitioner relies on flexible wiring board 


72, and in doing so appears to change its position regarding the fastener 


limitation, relying on metal plate 71, by itself, as corresponding to the L-


shaped fastener.  See id. at 59 (referring to “second portion” of metal plate 


71).   


Patent Owner asserts that Kurokawa lacks the claimed fastener 


because “Kurokawa teaches to bend a flexible printed circuit board instead 


of an intermediate fastener between the PCB and the chip.”  Prelim. Resp. 


17.  Patent Owner submits that “[n]o reasonable construction allows for the 


fastener to be the entire PCB itself,” because the ’842 patent claims 


“separately recite the fastener and the circuit board.”  Id.  According to 


Patent Owner, “Kurokawa’s printed wiring board 72 cannot simultaneously 


be both the fastener itself and the circuit board that the fastener is fastened 


to.”  Id. at 18. 


We are sympathetic to Patent Owner’s argument that Kurokawa’s 


printed wiring board 72 cannot satisfy both the L-shaped-fastener and 


circuit-board limitations of claim 5.  See Becton, Dickinson and Co. v. Tyco 


Healthcare Group, LP, 616 F.3d 1249, 1254–55 (Fed. Cir. 2010) (“Where a 


claim lists elements separately, the clear implication of the claim language is 


that those elements are distinct components of the patented invention.”) 
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(internal quotation marks and alterations omitted).  But it is not entirely clear 


that is Petitioner’s position, primarily because Petitioner’s mapping of claim 


5 to Kurokawa is not entirely clear.  For that reason, we will wait to address 


this issue on a complete record and after the parties have had the opportunity 


to clarify their views and address any issues of claim interpretation as 


necessary.  Moreover, as noted above, because we have decided to grant 


institution on Ground 1, we must do the same for Ground 4. 


G. Ground 5 (Kurokawa) and Ground 6 (Kurokawa and Isoda) 


For Grounds 5 and 6 Petitioner has mapped the limitations of the 


challenged claims to the teachings of the prior-art references on which the 


Grounds are based, and articulated reasons why the challenged claims would 


have been obvious over the cited references.  Pet. 67–84.  Petitioner supports 


its contentions with citations to Dr. Baker’s declaration.  Id.  Patent Owner 


does not raise any arguments specifically directed to these Grounds.  As 


noted above, because we have decided to grant institution on Ground 1, we 


must do the same for Grounds 5 and 6. 


IV. CONCLUSION 


For the foregoing reasons, we determine that Petitioner has shown that 


there is a reasonable likelihood that it would prevail with regard to at least 


one of the claims challenged in the Petition.  Accordingly, we institute inter 


partes review of claims 5–9 of the ’842 patent on all asserted grounds.   
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V. ORDER 


For the reasons given, it is 


ORDERED that the Petition for Inter Partes Review is instituted with 


respect to the grounds asserted in the Petition; and 


FURTHER ORDERED that, pursuant to 35 U.S.C. § 314(c) and 37 


C.F.R. § 42.4, notice is hereby given of the institution of a trial, which shall 


commence on the entry date of this Decision. 
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(57) ABSTRACT 


In a light emitting device including a transparent covering, 
a fastener having a vertical member and a horizontal mem­
ber, a light-emitting chip disposed on one face of the vertical 
member and encased by the transparent covering, a circuit 
board disposed on one face of the horizontal member, at 
least one conductive means connecting the light-emitting 
chip to the circuit board, and at least one heat-dissipating 
plate perpendicularly disposed on the other face of the 
horizontal member, light may be emitted longitudinally 
along a light-guiding plate, thus optimizing the travel path of 
the emitted light, while maintaining a compact shape by 
enabling placement of the printed circuit board and heat 
dissipating plates away from a longitudinal axis of the 
light-guiding plate. 
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LIGHT EMITTING DIODE BACKLIGHT 
PACKAGE 


BACKGROUND OF THE INVENTION 


2 
23 extend from the end of the LGP 21 in the longitudinal 
direction. This positioning is awkward and inefficient, caus­
ing critical space to be occupied by what is essentially a 
maintenance device, instead of using that space to contribute 


5 to the primary goal of achieving efficient light production. 
1. Field of the Invention FIG. 3 shows in greater detail a conventional LED module 


30, which includes LENS 31, a chip 32 on top of fastener 33, 
and conductive wiring 34 connecting the chip 32 to PCB 35 
underneath of the fastener 33. Additionally, heat-dissipating 


The present invention generally relates to the packaging 
oflight-emitting device backlights. In particular, the present 
invention relates to a light-emitting device backlight pack­
age which requires minimal space while producing maxi­
mum luminosity. 


10 plates 36 are placed underneath of the PCB 35, to channel 
the heat generated by the electronics. 


2. Related Art 
Liquid crystal displays (LCDs) are commonly used in 


televisions, computers, and cellular telephones to display 
information to their users. The most basic function of the 15 


LCD is to act as a light switch, allowing transmission oflight 
in one mode and blocking transmission of light in a second 
mode. The LCD selectively modulates light from a backlight 
or a reflector ( or a combination of both), with these modes 
being referred to as transmissive mode and reflective mode, 20 


respectively. Backlighting the LCD is a popular method of 
providing a light source for the LCD, since backlighting the 
LCD allows good functionality in low ambient light condi­
tions and also provides enhanced contrast ratios. However, 
since conventional LCDs do not have high transmissivities 25 


(with most being less than 50% transmissive), it is important 
that the backlight be as efficient as possible. 


There are currently a variety ofbacklight devices that are 
utilized and proposed. Important factors in the design of 
these devices are the configuration and their associated 30 


printed circuit boards (PCBs) relative to the light guiding 
plate (LGP). LED backlight devices currently available are 
typically of two types, which are shown in FIGS. 1 and 2. 


FIG. 1 illustrates a conventional LED backlight package. 
In FIG. 1, the LED modules 10 are shown in a conventional 35 


configuration, i.e., they are placed at the bottom of an LGP 
11, at each of the two ends of the LGP 11. Each LED module 
10 emits light via a ray 12 toward the top of the LGP 11 
enclosure, which then reflects as ray 13 to the end of the LGP 
11 enclosure closest to the LED module 10, and then reflects 40 


back along ray 14 to travel along the length of the LGP 11. 
For this conventional example, the emitted light must 
encounter two reflections prior to traveling the length of the 
LGP 11. For each of these reflections, energy losses are 
incurred due to the native imperfect reflectivity of the 45 


surfaces. These energy losses, in addition to the inherent 
inefficiencies they introduce, also lead to poor luminosity 
along the length of the LGP 11. This situation is clearly 
undesirable and methods have been sought to solve these 
problems. 50 


FIG. 2 illustrates another example of a conventional LED 
backlight package. This example seeks to solve the above 
problem of energy losses and low luminosity by placing 
LED modules 20 on the ends of an LGP 21. In this example, 
the light rays 22 emitted by the LED modules 20 travel 55 


directly along the length of the LGP 21. Since light rays 22 
undergo no reflections, light transmission is improved. The 
result is greatly reduced energy losses, more energy effi­
ciency and enhanced luminosity along the length of the LGP 
21. 60 


While the example of FIG. 2 is an improvement over that 
shown in FIG. 1, the new configuration has, however, 
created another drawback. For conventional LED back­
lights, heat-dissipating plates 23 are typically placed under­
neath of PCB 24 to dissipate the heat generated by the 65 


electronics away from the delicate circuitry. When this is 
done for the example of FIG. 2, the heat-dissipating plates 


In order to overcome these problems, what is needed is a 
light-emitting device backlight package which achieves 
direct transmission of the emitted light in the longitudinal 
direction of an light guiding plate, while also minimizing the 
space required for the packaging, thus addressing and solv-
ing problems associated with conventional systems. 


SUMMARY OF THE INVENTION 


It is therefore a feature of an of the present invention to 
provide a light emitting device backlight package, which 
requires minimal packing space in the longitudinal direction 
of a light guiding plate. 


It is another feature of an embodiment of the present 
invention to provide a light emitting device backlight pack­
age, which transmits light along the light guiding plate with 
minimal energy losses. 


At least one of the above and other features and aspects 
of the present invention may be realized by providing a light 
emitting device backlight package having a fastener of a 
novel shape, which provides a first surface to which a chip 
and light emitting device module attach, while also provid­
ing a second surface for attachment of a second fastener, or 
a PCB. In this way, the light emitting device emits light 
longitudinally along a light guiding plate, thus optimizing 
the travel path of the emitted light, while maintaining a 
compact shape by placing the PCB and heat dissipating 
plates away from the longitudinal axis of the light guiding 
plate. 


DESCRIPTION OF THE DRAWINGS 


The above and other features and aspects of the present 
invention will become more apparent to those of ordinary 
skill in the art by describing in detail exemplary embodi­
ments thereof with reference to the attached drawings in 
which: 


FIG. 1 illustrates a conventional LED backlight package; 
FIG. 2 illustrates a second conventional LED backlight 


package; 
FIG. 3 illustrates a conventional LED module; 
FIG. 4 illustrates a light emitting device backlight pack­


age according to an embodiment of embodiment of the 
present invention; and 


FIG. 5 illustrates a light emitting device package accord­
ing to an embodiment of the present invention. 


DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 


The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings, in 
which exemplary embodiments of the invention are shown. 
The invention may, however, be embodied in different forms 
and should not be construed as limited to the embodiments 
set forth herein. Rather, these embodiments are provided so 
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that this disclosure will be thorough and complete, and will 
fully convey the scope of the invention to those skilled in the 
art. In the figures, the dimensions of layers and regions may 


4 
By the present invention, a light emitting device backlight 


package includes a fastener having a first surface to which 
to attach a chip and a second surface for attachment of a 
printed circuit board. Therefore, the printed circuit board be exaggerated for clarity of illustration. Like reference 


numerals refer to like elements throughout. 5 and the heat dissipating plates may be placed away from the 
longitudinal axis of the light-guiding plate. Accordingly, a 
light emitting device having a compact shape is provided, in 
which light is emitted longitudinally along the light-guiding 


FIG. 4 illustrates a light emitting device (LED) package 
incorporating light emitting device (LED) modules 40, 
according to an embodiment of the present invention. Basic 
components of LED modules 40 include a LENS 41, con­
ducting wires 42, chip 43, an L shaped fastener formed of a 10 


first portion 44A and a second portion 44B, and a PCB 45. 


plate, thereby optimizing the travel path of the emitted light. 
Exemplary embodiments of the present invention have 


been disclosed herein and, although specific terms are 
employed, they are used and are to be interpreted in a 
generic and descriptive sense only and not for purpose of 
limitation. Accordingly, it will be understood by those of 


In this exemplary embodiment, the first portion 44A and the 
second portion 44B of the L shaped fastener are oriented 
perpendicular to each other, as illustrated in FIG. 4. How­
ever, the present invention is not limited to the configuration 
shown in FIG. 4, and different configurations may be used 
without departing from the scope of the present invention. 
The LENS 41 may be any transparent material such as glass 


15 ordinary skill in the art that various changes in form and 
details may be made without departing from the spirit and 
scope of the present invention as set forth in the following 
claims and their equivalents. 


or plastic. The chip 43 and the PCB 45 are respectively 
disposed on the first and second portions 44A, 44B of the 20 


fastener 44. The conducting wire 42 runs from the vertically 
oriented chip 43 to the horizontally oriented PCB 45, and is 
connected to the anode lead 49 and the cathode lead 50 of 
the chip 43, respectively. Therefore, the PCB 45 is able to 
apply proper electric signals for light emission. In addition, 25 


heat-dissipating plates 46 are attached to the underside of the 
horizontally oriented PCB 45. Thus, PCB 45 is attached on 
one side to the second portion 44B of the L shaped fastener 
and on the other side to the heat-dissipating plates 46. The 
heat-dissipating plates 46 conduct, or dissipate, heat pro- 30 


duced by electronic components disposed on the PCB 45. 


What is claimed is: 
1. A light emitting device, comprising: 
a transparent covering; 
a fastener having a vertical member and a horizontal 


member disposed perpendicular to each other; 
a light-emitting chip disposed on one face of the vertical 


member and encased by the transparent covering; 
a circuit board disposed on one face of the horizontal 


member; 
at least one conductive means connecting the light-emit­


ting chip to the circuit board; and 
at least one heat-dissipating plate perpendicularly dis­


posed on the other face of the horizontal member. 
The LED package shown in FIG. 4 includes a light 


guiding plate 48 having a longitudinal axis 47. The first 
portion 44A of the L shaped fastener extends along the 
lateral side of the light guiding plate 48 in a direction 
perpendicular to the longitudinal axis 47 of the light guiding 
plate 48. The second portion 44B of the L shaped fastener 
extends behind the light guiding plate 48 in a direction 
parallel to the longitudinal axis 47. The light emitting device 
modules 40 are respectively placed on the lateral sides of the 40 


light guiding plate 48, so that the emitted light travels 
directly through the light guiding plate 48 along the longi­
tudinal axis 47. 


35 
2. The light emitting device as claimed in claim 1, 


wherein the fastener comprises a substantially L-shaped 
structure. 


3. A backlight package comprising: 
a light guiding plate having a first side; 
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 perpen­
dicular relationship to form a substantially L-shaped 
structure; and 


a light emitting device disposed on the first portion of the 
first fastener for emitting a light toward the light 
guiding plate. 


In operation, electrical signals pass from the PCB 45 
45 


through conducting wires 42 to the chip 43. Light emitting 
device module 40 is thus powered to emit light, with the 
emitted light traveling along the longitudinal axis 47 of the 
light guiding plate 48, thus achieving the most efficient light 
transmission path. 4. The backlight package as claimed in claim 3, wherein 


50 the second portion extends above the light guiding plate. 
The heat generated by the electronic components disposed 


on PCB 45 is dissipated through the heat-dissipating plates 
46 attached to the surface of PCB 45 opposite that attached 


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. 


to the second portion 44B of the fastener. Thus, the embodi­
ment of the present invention shown in FIG. 4 achieves an 55 
optimal light travel path and efficient heat dissipation, while 
conserving valuable space in the longitudinal direction of 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 


60 
dissipating means attached onto the surface of the circuit 
board for conducting a heat generated thereon. 


the light guiding plate 48. 
FIG. 5 illustrates a view of the LED module 40 of FIG. 4, 


showing the anode lead 49 attached to the PCB 45 with 
solder 51. Conducting wires or other conductive means may 
be attached to the PCB 45 with solder 51, to provide 
electrical communication between the PCB 45 and the chip 
43. However, the present invention is not limited to the 
configuration shown in FIG. 5, and different configurations 65 


may be used without departing from the scope of the present 
invention. 


7. A backlight package comprising: 
a light guiding plate having a first side; 
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 
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and the second portion are arranged in a substantially 
perpendicular relationship to form a substantially 
L-shaped structure; 


a light emitting device disposed on the first portion of the 
first fastener for emitting a light toward the light 5 


guiding plate; and 
a circuit board connecting the second portion of the first 


fastener; and 
a conducting wire electrically coupling the light emitting 


device to the circuit board. 


6 
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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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


BOE - Exhibit 1002 - Page 18







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


11 


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 


BOE - Exhibit 1002 - Page 45







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


38 


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 
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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]. 
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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. 


BOE - Exhibit 1002 - Page 61


Heat Dissipating Means -


Uekusa and lsoda 
Combined Demonstrative 2 


31b 


I soda Heat Plates 41 and 41 a 


520 


,,,cr=;,~~~~r Circuit Board­
Motherboard 50 


/-L-'""....L..!f--o<,-L-Ll----1 


attached onto 
surface of Heat 
Dissipating Means 


40 


Heat Dissipating Means -


54~ oda Heat Plates 41 and 
~1a 







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


54


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 


BOE - Exhibit 1002 - Page 91


Light Guiding5 
Plate 5 


LED for emitting a light 
toward the light 
guiding plate 


5b 


7c 


First Portion 1 VP -
Printed Wiring Board 7 


8 


LED disposed on 
~ First Portion 1 VP 


7a 
7b 







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


84


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 


BOE - Exhibit 1002 - Page 96


5b 5a 


5 


Circuit Board -
Printed Wiring Board 72 {72 


Second Portion 7 71 
2HP Metal Plate 
71 Circuit Board 7 c 


connecting to Second 
Portion 2HP 


7b 


Printed Conductor 
Pattern on Printed 
Wiring Board 72 
electrically coupling 
the LED to the Circuit 
Board 







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


89 


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. 
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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


FIG . 1 


12 


Light Guiding Plate -


Light Direct ing Plate 11 11 


Light Guiding Plate - 11a W~~~~~:;ZL~::z.z:.12:z.~~ ~ 


Light Reflective Sheet 11 a0
5 
I. 
3 


6b 6a 6 6a 6b 


Second Portion 2HP 


extends above Light 
Guide Plate 


nd Portion 
Frame 20 







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 


BOE - Exhibit 1002 - Page 131


Second Portion 2 
extends above Li 
Guide Plate 


Second Portion 
l ...-


2HP - Frame 20 / 
9~ 







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


124 


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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(54) [Title of the Invention] Lighting Device for Vehicle Display Unit 
 


 


(57) [Abstract] 
[Problem] 
To extend the service life of light-emitting diodes by 
suppressing thermal degradation of the diodes through 
improved heat dissipation of the printed wiring board, 
and to enable the use of inexpensive vertical light-
emitting diodes while reducing the size of the lighting 
device. 
[Solution] 
In a lighting device in which light from light emitting 
diodes 8 arranged opposite a side edge 5a of a light 
guide plate 5 is emitted as illuminating light from the 
surface of the light guide plate 5, a metallic wiring board 
based on a metallic board 71 is used as the printed wiring 
board 7 on which the light emitting diodes 8 are mounted, 
and the wiring board 7 is bent so that it extends from the 
portion facing the backside of the light guide plate 5 to 
the portion facing the side edge 5a. By improving the 
thermal conductivity of the wiring board 7 by using a 
metallic wiring board, and by bending the wiring board 7 
as described above, a large heat dissipating area can be 
secured for the wiring board 7 while reducing the size of 
the lighting device, and inexpensive vertical light-emitting 
diodes can be used. 
[Selected Drawing] Fig. 1 
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5: Light guide plate 
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7: Printed wiring board 
8: Light emitting diode 
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[Claims] 
[Claim 1] 
A lighting device for a vehicle display unit provided with a light guide plate (5), light emitting diodes (8) 
arranged opposite a side edge (5a) of the light guide plate (5), and a printed wiring board (7) on which the 
light emitting diodes (8) are mounted, light incident from the light emitting diodes (8) on the side edge (5a) 
of the light guide plate (5) exiting the surface of the light guide plate (5) as illuminating light, the lighting 
device for a vehicle display unit characterized in that the printed wiring board (7) is a metal-based wiring 
board based on a metal plate (71), and the printed wiring board (7) is bent so as to extend from a portion 
opposite the side edge (5a) of the light guide plate (5) to a portion opposite the backside of the light guide 
plate (5). 
[Claim 2] 
The lighting device for a vehicle display unit according to claim 1, wherein the light emitting diodes (8) are 
arranged in a plurality of rows perpendicular to the light guide plate (5). 
[Claim 3] 
The lighting device for a vehicle display unit according to claim 1 or 2, wherein a bent portion (7a) of the 
printed wiring board (7) is provided with one of a through hole (7b), a notch (7d), and a recess. 
[Claim 4] 
The lighting device for a vehicle display unit according to any one of claims 1 to 3, wherein a heat dissipation 
space (9) is formed between the printed wiring board (7) and the light guide plate (5). 
[Claim 5] 
The lighting device for a vehicle display unit according to claim 4, wherein the backside of the light guide 
plate (5) is provided with a reflector (6) that reflects light incident from the side edge (5a) toward the surface 
of the light guide plate (5), and the heat dissipation space (9) is formed between the reflector (6) and the 
printed wiring board (7). 
[Claim 6] 
The lighting device for a vehicle display unit according to claim 5, wherein a plurality of ventilation holes 
(7c) are formed in the portion of the printed wiring board (7) that faces the backside of the light guide plate 
(5). 
[Claim 7] 
The lighting device for a vehicle display unit according to any one of claims 1 to 6, wherein the metal plate 
(71) is made of aluminum. 
[Claim 8] 
The lighting device for a vehicle display unit according to any one of claims 1 to 7, wherein the printed 
wiring board (7) is composed of a flexible printed wiring board (72) bonded to the metal plate (71). 
[Claim 9] 
The lighting device for a vehicle display unit according to claim 8, wherein the region of the printed wiring 
board (7) from the portion facing the backside of the light guide plate (5) to the bent portion (7a) is formed 
solely from a metal plate (71) with the flexible printed wiring board (72) eliminated. 
[Claim 10] 
The lighting device for a vehicle display unit according to claim 8, wherein bonding of the flexible printed 
wiring board (72) to the metal plate (71) is eliminated in the region of the printed wiring board (7) from the 
portion facing the backside of the light guide plate (5) to the bent portion (7a). 
[Detailed Description of the Invention] 
[0001] 
[Technical Field of the Invention] 
The present invention relates to a lighting device for a vehicle display unit. 
[0002] 
[Prior Art] 
A lighting device is known in the art in which light-emitting diodes are arranged opposite a side edge of a 
light guide plate, and light incident from the light-emitting diodes onto the side edge of the light guide plate 
is outputted from the surface of the light guide plate as illuminating light (see, for example, Patent 
Document 1). 
[0003] 
Fig. 5 shows a lighting device similar to the one in the patent document above that the present inventors 
studied as a prototype, in which light-emitting diodes 8 are mounted on a printed wiring board 7. A glass 
epoxy-based wiring board is used as the printed wiring board 7, and the printed wiring board 7 is arranged 
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so that it is parallel to the light guide plate 5. As shown in Fig, 6, which is a cross-sectional view of Fig. 5, 
the light emitting diodes 8 are parallel light emitting diodes that emit light in a direction parallel to the 
mounting surface on the printed wiring board 7. 
[0004] 
[Patent Document 1] 
JP 2003-004492 A 
[0005] 
[Problem to Be Solved by the Invention] 
If the heat generated by the emission of light is not dissipated efficiently, thermal degradation will be 
accelerated and the service life of the light emitting diodes 8 will be shortened. However, the printed wiring 
board 7 in the prototype study mentioned above has poor thermal conductivity because of its glass epoxy 
base. Therefore, it is disadvantageous in terms of heat dissipation and cannot extend the service life of the 
light emitting diodes 8. 
[0006] 
In cases where vertical light-emitting diodes, which are less expensive than parallel light-emitting diodes, 
are used, the glass epoxy-based printed wiring board 7 is rigid and cannot be bent, so the printed wiring 
board 7 must be placed perpendicular to the light guide plate 5 as shown in Fig. 7. 
[0007] 
From the standpoint of reducing the size of the lighting device, there is a limit to how much the length 
dimension L2 of the printed wiring board 7 can be increased in the vertical direction of the light guide plate 
5 (vertical direction in Fig. 7), so the area (W x L2) of the printed wiring board 7 must be reduced. Therefore, 
the heat dissipation area is not sufficient compared to the heat dissipation area (W x L1) of the printed 
wiring board 7 shown in Fig. 5 and Fig. 6, and thermal degradation of the light emitting diodes 8 is further 
accelerated. 
[0008] 
In view of the above, it is an object of the present invention to suppress thermal degradation of light-emitting 
diodes and extend their service life by improving the heat dissipating properties of the printed wiring board, 
thereby making it possible to use inexpensive vertical light-emitting diodes while also suppressing any 
increase in the size of the lighting device. 
[0009] 
[Means for Solving the Problem] 
In order to achieve this object, the invention according to claim 1 is a lighting device for a vehicle display 
unit provided with a light guide plate (5), light emitting diodes (8) arranged opposite a side edge (5a) of the 
light guide plate (5), and a printed wiring board (7) on which the light emitting diodes (8) are mounted, light 
incident from the light emitting diodes (8) on the side edge (5a) of the light guide plate (5) exiting the surface 
of the light guide plate (5) as illuminating light, the lighting device for a vehicle display unit characterized in 
that the printed wiring board (7) is a metal-based wiring board based on a metal plate (71), and the printed 
wiring board (7) is bent so as to extend from a portion opposite the side edge (5a) of the light guide plate 
(5) to a portion opposite the backside of the light guide plate (5). 
[0010] 
Because a metallic wiring board is used as the printed wiring board (7), the thermal conductivity of the 
printed wiring board (7) can be improved compared to that of a glass epoxy-based wiring board. 
[0011] 
By bending the printed wiring board (7) as described above, a heat dissipating area can be secured for the 
printed wiring board (7) while reducing the size of the lighting device, and inexpensive vertical light-emitting 
diodes (8) can be used. 
[0012] 
As explained above, the present invention can suppress thermal degradation of the light emitting diodes 
(8) by improving the heat dissipating properties of the printed wiring board (7), thereby extending the service 
life of the light emitting diodes (8), and enabling the use of inexpensive vertical light emitting diodes while 
suppressing any increase in the size of the lighting device. 
[0013] 
In the lighting device of the prototype study shown in Fig. 5 and Fig. 6, in which the printed wiring board (7) 
was arranged so as to be parallel to the light guide plate (5), it was difficult to increase the luminance of the 
illuminating light because a plurality of light emitting diodes (8) could not be arranged in a row in the direction 
perpendicular to the light guide plate (5). 


BOE - Exhibit 1004 - Page 4







(4)                                   JP 2004-279262 A 2004.10.7 


[0014] 
In contrast, in the present invention, in which the printed wiring board (7) is bent as described above, a 
plurality of light emitting diodes (8) can be arranged in the portion of the printed wiring board (7) opposite 
the side edge (5a) in a line perpendicular to the light guide plate (5), as described in claim 2, and the 
brightness of the illuminating light can be easily increased. 
[0015] 
As the number of light emitting diodes (8) increases, the heat dissipating properties of the printed wiring 
board (7) must improve. Therefore, the present invention, which has good heat dissipating properties, can 
be used in lighting devices with a large number of light emitting diodes (8). 
[0016] 
In the invention according to claim 3, a bent portion (7a) of the printed wiring board (7) is provided with one 
of a through hole (7b), a notch (7d), and a recess to make it easier to bend the printed wiring board (7). 
[0017] 
In the invention according to claim 4, a heat dissipation space (9) is formed between the printed wiring 
board (7) and the light guide plate (5). Here, the air in the heat dissipation space (9) can be made to circulate 
by natural or forced convection to further improve the heat dissipating properties of the printed wiring board 
(7). 
[0018] 
In the invention according to claim 5, when the backside of the light guide plate (5) is provided with a 
reflector (6) that reflects light incident from the side edge (5a) toward the surface of the light guide plate (5), 
the heat dissipation space (9) is formed between the reflector (6) and the printed wiring board (7). 
[0019] 
In the invention according to claim 6, a plurality of ventilation holes (7c) are formed in the portion of the 
printed wiring board (7) that faces the backside of the light guide plate (5). Ventilation holes (7c) can be 
formed so that air can flow through, which further improves the heat dissipating properties of the printed 
wiring board (7). 
[0020] 
Examples of materials that can be used for the metal plate (71) include aluminum, copper, and iron. If the 
metal plate (71) is made of aluminum, as in the invention described in claim 7, it is advantageous with 
respect to heat dissipating properties. 
[0021] 
The "metal-based printed wiring boards" of the present invention include, of course, the well-known metal-
based printed wiring boards, metal core printed wiring boards, and enamel printed wiring boards, but also 
include printed wiring boards (7) consisting of a flexible printed wiring board (72) bonded to a metal plate 
(71), as in the invention described in claim 8. 
[0022] 
When embodying the invention described in claim 8, the flexible printed wiring board (72) should be 
provided at least on the portion of the printed wiring board (7) that is opposite the side edge (5a) of the light 
guide plate (5). 
[0023] 
Here, if the flexible printed wiring board (72) is to be provided on the entire surface of the printed wiring 
board (7), electronic components other than the light emitting diodes (8) can be mounted on the portion of 
the flexible printed wiring board (72) that faces the back side of the light guide plate (5). However, in this 
example, the portion of the flexible printed wiring board (72) corresponding to the bent portion (7a) may be 
damaged when bent. 
[0024] 
In the invention according to claim 9, the region of the printed wiring board (7) from the portion facing the 
backside of the light guide plate (5) to the bent portion (7a) is formed solely from a metal plate (71) with the 
flexible printed wiring board (72) eliminated. 
[0025] 
This avoids damage due to the bending of the flexible printed wiring board (72) described above. In addition, 
the portion of the printed wiring board (7) that faces the back side of the light guide plate (5) exposes the 
metal plate (71), which further improves the heat dissipating properties of the printed wiring board (7). 
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[0026] 
In the invention according to claim 10, bonding of the flexible printed wiring board (72) to the metal plate 
(71) is eliminated in the region of the printed wiring board (7) from the portion facing the backside of the 
light guide plate (5) to the bent portion (7a). 
[0027] 
This can suppress damage caused by bending of the flexible printed wiring board (72) as described above 
and improve the heat dissipating properties of the printed wiring board (7) compared to when the flexible 
printed wiring board (72) is bonded in all regions. Electronic components other than the light sources (8) 
can be mounted on the portion of the printed wiring board 7 that faces the back side 5c of the light guide 
plate 5, allowing for more effective use of the space on the back side of the light guide plate 5. 
[0028] 
The numbers in parentheses in each of the above means are examples corresponding to the specific means 
described in the embodiments below. 
[0029] 
[Embodiment of the Invention] 
Embodiments of the present invention are described below with reference to the drawings. 
[0030] 
(First Embodiment) 
The present embodiment of the lighting device of the present invention is applied to a lighting device for a 
display unit installed in the instrument panel of a vehicle, and the lighting device functions as a backlight 
for the liquid crystal display panel 2 described later. Examples of display units include speedometers, 
tachometers, and other gauges, as well as display units for navigation devices. 
[0031] 
Fig. 1 shows an exploded perspective view of the display unit in the present embodiment, which consists 
of a cover 1, liquid crystal panel 2, optical sheet 3, diffusion sheet 4, light guide plate 5, reflector 6, printed 
wiring board 7, and light emitting diodes 8. The lighting device consists at least of a light guide plate 5, a 
printed wiring board 7, and light emitting diodes 8. 
[0032] 
The liquid crystal display panel 2 is supported on the cabin interior side of the cover 1 (the upper portion in 
Fig. 1), and an STN common in the art is used. Then, below the liquid crystal display panel 2, are stacked 
an optical sheet 3, diffusion sheet 4, light guide plate 5, reflector 6, and printed wiring board 7 in order, all 
of which are built into and held in place by the cover 1. 
[0033] 
The optical sheet 3 reflects incident light perpendicular to the sheet surface from the back side of the sheet 
surface (bottom side in Fig. 1) and does not transmit it, while light incident from a specific direction is 
refracted in the direction perpendicular to the sheet surface and transmitted to the front side of the sheet 
surface. The optical sheet 3 is composed of two optical sheets laminated together, and the two optical 
sheets are arranged so that the specific directions are oriented 90 degrees to each other. 
[0034] 
The diffusion sheet 4 diffuses light incident from the back side (bottom side in Fig. 1) of the diffusion sheet 
4 and transmits it to the front side (top side in Fig. 1), so that light with uniform and even luminance is 
emitted from the entire surface of the diffusion sheet 4 toward the liquid crystal display panel 2. 
[0035] 
The light guide plate 5 guides light entering from a side edge 5a into the interior and outputs it as illuminating 
light from the surface 5b of the light guide plate. In the present embodiment, light is incident from only one 
of the four side edges 5a, but when embodying the invention, light may be incident from the opposing 
surface as well. 
[0036] 
The reflector 6 is positioned in close contact with the back side 5c of the light guide plate 5 to reflect light 
that is about to leak from the back side 5c of the light guide plate 5 toward the surface 5b of the light guide 
plate 5, thereby improving the brightness of the illuminating light for the liquid crystal display panel 2. 
[0037] 
Fig. 2 is a cross-sectional view of Fig. 1 showing the light guide plate 5, reflector plate 6, printed wiring 
board 7, and light emitting diodes 8. As shown in Fig. 2, the printed wiring board 7 is a metal-based wiring 
board in which the metal plate 71 occupies more than half the thickness of the wiring board 7. 
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[0038] 
The metallic wiring board 7 in the present embodiment consists of a flexible printed wiring board 72 bonded 
to a metallic plate 71. The flexible printed wiring board 72 and the metal plate 71 may be made to adhere 
to each other by bonding them with an adhesive, or by thermocompressing the insulating layer of the flexible 
printed wiring board 72 to the metal plate 71. 
[0039] 
Examples of materials that can be used for the metal plate 71 include aluminum, copper, and iron. In the 
present embodiment, aluminum is used because of its advantageous properties in terms of heat dissipating 
properties and bendability. The flexible printed wiring board 72 may be any type common in the art, for 
example, an insulating film such as polyimide film or polyester film with a printed conductor pattern. 
[0040] 
The printed wiring board 7 configured in the manner described above is bent so that it extends from the 
portion facing the side edge 5a of the light guide plate 5 to the portion facing the back side 5c of the light 
guide plate 5. A plurality of through holes 7b are arranged side by side in the bent portion 7a of the printed 
wiring board 7 in the bending direction (perpendicular to the surface of the paper in Fig. 2) to make it easier 
to bend the printed wiring board 7. 
[0041] 
A heat dissipation space 9 is formed between the portion of the printed wiring board 7 that faces the back 
side 5c of the light guide plate 5 (corresponding to L4 in Fig. 1) and the reflector 6. The reflector 6 has a 
plurality of ribs 6a extending inside the heat dissipation space 9 toward the printed wiring board 7. By 
bringing these ribs 6a into contact with the printed wiring board 7, the printed wiring board 7 and reflector 6 
are kept from bending and becoming deformed. 
[0042] 
A plurality of ventilation holes 7c are formed in the portion of the printed wiring board 7 that faces the back 
side 5c of the light guide plate 5. These ventilation holes 7c are arranged so as not to interfere with the 
edge surfaces of the ribs 6a. 
[0043] 
The light emitting diodes 8 are positioned opposite the side edge 5a of the light guide plate 5, and are 
arranged in a plurality of lines perpendicular to the light guide plate 5 (vertical direction in Fig. 2), as well as 
in a plurality of lines perpendicular to the surface of the paper in Fig. 2. The light emitting diodes 8 are 
surface mounted on the portion of the printed wiring board 7 that faces the side edge 5a of the light guide 
plate 5. The light emitting diodes 8 are vertical light emitting diodes that emit light in the direction 
perpendicular to the mounting surface on the printed wiring board 7. 
[0044] 
Next, to explain the operations of the display unit and lighting device with the configuration described above, 
when the light emitting diodes 8 are driven by a drive circuit (not shown), the light emitted from the light 
emitting diodes 8 enters the side edge 5a of the light guide plate 5 and is guided into the light guide plate 
5. The light is then emitted from the surface 5b of the light guide plate 5 as illuminating light toward the 
diffusion sheet 4. Light that is about to leak from the back side 5c of the light guide plate 5 is reflected by 
the reflector 6 toward the surface 5b. The light then passes through the diffusion sheet 4, optical sheet 3, 
and liquid crystal display panel 2, and is emitted from the liquid crystal display panel 2 as predetermined 
display image light. 
[0045] 
If the heat generated by the emission of light is not dissipated efficiently, thermal degradation will accelerate 
and the service life of the light emitting diodes 8 will be shortened. Because the lighting device in the present 
embodiment is located inside the cabin, the ambient temperature of the light-emitting diodes 8 can reach 
about 70°C, so there is need for improved heat dissipating properties. Also, because multiple rows of light-
emitting diodes 8 are provided in this device to increase the brightness of the displayed image light, heat 
dissipating properties must be improved. 
[0046] 
In response, the present embodiment uses a metallic wiring board for the printed wiring board 7, so the 
heat of the light emitting diodes 8 is easily dissipated by the printed wiring board 7. In this way, thermal 
degradation of the light emitting diodes 8 can be suppressed to extend the service life of the light emitting 
diodes 8. 
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[0047] 
More specifically, the heat of the light emitting diodes 8 is transferred to the metal plate 71 via the flexible 
printed wiring board 72 of the printed wiring board 7, and because the flexible printed wiring board 72 is 
very thin and the flexible printed wiring board 72 is in close contact with the metal plate 71, heat is efficiently 
transferred to the metal plate 71. Because the metal plate 71 has high thermal conductivity, heat is efficiently 
conducted inside the metal plate 71. As a result, the heat dissipation by the printed wiring board 7 can be 
increased. 
[0048] 
Also, because the printed wiring board 7 is bent in the present embodiment so that it extends from the 
portion facing the back side 5c of the light guide plate 5 to the portion facing the side edge 5a, the heat 
dissipation area (W x (L1 + L2)) of the printed wiring board 7 can be kept large while suppressing any 
increase in the size of the lighting device due to the extension of the printed wiring board 7 in the direction 
perpendicular to the light guide plate 5. In addition, by bending the printed wiring board 7 as described 
above, inexpensive vertical light-emitting diodes can be used as the light-emitting diodes 8. 
[0049] 
Here, the clearance between the side edge 5a of the light guide plate 5 and the light emitting diodes 8 
should be as small as possible to improve the amount of light incident on the side edge 5a. However, if the 
clearance is too small, the light guide plate 5 may expand thermally and the side edge 5a may hit the light 
emitting diodes 8. In a device using parallel light-emitting diodes 8 as shown in Fig. 6, if the light guide plate 
5 hits as described above, shear stress is generated in the soldered portions of the light-emitting diodes 8, 
which can easily lead to damage to the soldered portions. 
[0050] 
In contrast, because the device in the present embodiment uses vertical light-emitting diodes 8, even if the 
light guide plate 5 hits, compressive stress is generated in the soldered portions, thus reducing the risk of 
damage to the soldered portions compared to those in parallel light-emitting diodes 8. 
[0051] 
If a printed wiring board facing the back side 5c of the light guide plate 5 and a printed wiring board facing 
the side edge 5a are formed separately and then coupled, the heat transfer resistance in the coupled portion 
increases. In contrast, because a single printed wiring board 7 is bent in the device of the present 
embodiment, the thermal conductivity of the printed wiring board 7 can be increased. 
[0052] 
In the present embodiment, a heat dissipation space 9 is formed between the printed wiring board 7 and 
the reflector 6, so that air in the heat dissipation space 9 can be circulated by forced or natural convection 
using a fan or other means and further increase the heat dissipating properties of the printed wiring board 
7. 
[0053] 
Also, in the present embodiment, a plurality of ventilation holes 7c are formed in the portion of the printed 
wiring board 7 that faces the back side 5c of the light guide plate 5, allowing air to flow through the ventilation 
holes 7c, which further improves the heat dissipating properties of the printed wiring board 7. 
[0054] 
(Second Embodiment) 
In contrast to the first embodiment described above, in which a through hole 7b is provided in the bent 
portion 7a of the printed wiring board 7, in this embodiment, a notch 7d extending in the bending direction 
is provided in the bent portion 7a of the printed wiring board 7, as shown in Fig. 3. This makes it easier to 
bend the printed wiring board 7. Fig. 3 shows the printed wiring board 7 before it has been bent into a 
predetermined shape. 
[0055] 
When embodying the present invention, the same effect can be obtained by providing a recess instead of 
a notch 7d. 
[0056] 
(Third Embodiment) 
In the first and second embodiments described above, the entire surface of flexible printed wiring board 72 
is bonded to a metal plate 71. In contrast, in the present embodiment, as shown in Fig. 4, the region of the 
printed wiring board 7 from the portion facing the side edge 5a of the light guide plate 5 to the bent portion 
7a (the region indicated by A1) is bonded to the metal plate 71 using an adhesive 73 as indicated by 


BOE - Exhibit 1004 - Page 8







(8)                                   JP 2004-279262 A 2004.10.7 


diagonal lines in Fig. 4. In the region from the portion facing the back side of the light guide plate 5 to the 
bent portion 7a (the region indicated by A2), the flexible printed wiring board 72 is not bonded. 
[0057] 
This can suppress damage caused by bending of the flexible printed wiring board 72 better than when the 
flexible printed wiring board 72 is bonded in all regions, while improving the heat dissipating properties of 
the printed wiring board 7. Electronic components (such as resistors) 8a other than the light sources 8 can 
also be mounted on the portion of the printed wiring board 7 that faces the back side 5c of the light guide 
plate 5, allowing for effective use of the space on the back side of the light guide plate 5. 
[0058] 
(Other Embodiments) 
In each of the embodiments described above, the flexible printed wiring board 72 is provided on the entire 
surface of the printed wiring board 7. However, when embodying the present invention, the region of the 
printed wiring board 7 from the portion facing the back side 5c of the light guide plate 5 to the bent portion 
7a may be formed from a metal plate 71 only by eliminating the flexible printed wiring board 72. This avoids 
damage to the flexible printed wiring board 72 in the bent portion 7a. In addition, because the metal plate 
71 is exposed in the portion of the printed wiring board 7 that faces the back side 5c of the light guide plate 
5, the heat dissipating properties of the printed wiring board 7 can be further improved. 
[0059] 
When the flexible printed wiring board 72 is provided over the entire surface of the printed wiring board 7, 
electronic components other than the light emitting diodes 8 can be mounted in the portion of the printed 
wiring board 7 facing the back side 5c of the light guide plate 5. 
[0060] 
Although the metallic wiring board 7 in each of the embodiments described above consists of a flexible 
printed wiring board 72 bonded to a metallic board 71, the metallic wiring board 7 of the present invention 
is not limited to this example. For example, metal-based wiring boards, metal core wiring boards, enameled 
wiring boards, and other wiring boards known in the art may be used as the metal-based wiring board 7. 
[0061] 
In each of the embodiments described above, the light emitting diodes 8 were arranged in a single row with 
a plurality of light emitting diodes that is arranged in the direction in which the side edge 5a extends and 
that is perpendicular to the light guide plate 5. However, when embodying the present invention, a row of 
light emitting diodes 8 may simply be provided. 
[Brief Description of the Drawings] 
[Fig. 1] Fig. 1 is an exploded perspective view of the vehicle display in a first embodiment of the present 
invention. 
[Fig. 2] Fig. 2 is a cross-sectional view of Fig. 1, showing the light guide plate 5, reflector 6, printed wiring 
board 7, and light emitting diodes 8. 
[Fig. 3] Fig. 3 is a perspective view showing the printed wiring board 7 and light emitting diodes 8 in a 
second embodiment of the present invention, before the printed wiring board 7 is bent into a predetermined 
shape. 
[Fig. 4] Fig. 4 is a side view of a third embodiment of the present invention, showing the printed wiring board 
7 and light emitting diodes 8, etc. 
[Fig. 5] Fig. 5 is an exploded perspective view of a vehicle display equipped with a lighting device that the 
present inventors have examined as a prototype. 
[Fig. 6] Fig. 6 is a cross-sectional view of Fig. 5, showing the light guide plate 5, reflector 6, printed wiring 
board 7, and light emitting diodes 8. 
[Fig. 7] Fig. 7 is a cross-sectional view of the lighting device in Fig. 6, showing a change in the orientation 
of the printed wiring board 7. 
[Reference Numbers] 
5 … Light guide plate, 5a … Side edge, 7 … Printed wiring board, 8 … Light emitting diode, 71 … Metal 
plate 
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8: Light emitting diode 
71: Metal plate 


C 


"' 


7b 
7c 


L1 







(10)                                   JP 2004-279262 A 2004.10.7 


[Fig. 7] 


 
  


BOE - Exhibit 1004 - Page 11







(11)                                   JP 2004-279262 A 2004.10.7 


 
Continued from the front page 
 
F Terms (Reference) 2F074 AA02 BB06 CC02 DD02 EE02 FF01 GG06 


3D044 BA22 BA27 BD01 BD13 
 


BOE - Exhibit 1004 - Page 12












BOE - Exhibit 1005 - Page 1


R.J. BAKER, PH.D.
Thursday 4/3/25


Exhibit 1005
C. Scott, CSR #13600, CRR, RDR


c12) United States Patent 
Isoda 


(54) LIGHT EMITTING DEVICE PROVIDED 
WITH ELECTRICALLY CONDUCTIVE 
MEMBERS HAVING HIGH THERMAL 
CONDUCTIVITY FOR THERMAL 
RADIATION 


(75) 


(73) 


Inventor: Hiroto Isoda, Yamanashi-ken (JP) 


Assignee: Citizen Electronics Co., Ltd., 
Yamanashi-Ken (JP) 


( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 200 days. 


(21) Appl. No.: 10/700,494 


Nov. 5, 2003 (22) Filed: 


(65) Prior Publication Data 


US 2004/0095782 Al May 20, 2004 


(30) Foreign Application Priority Data 


Nov. 15, 2002 (JP) ............................. 2002-332877 


(51) Int. Cl. 
H0JJ 61152 (2006.01) 
H0JJ 63/04 (2006.01) 
H0JJ 1162 (2006.01) 
F21V 29100 (2006.01) 


(52) U.S. Cl. ........................ 313/11; 313/512; 313/506; 
362/373; 362/555 


40a 


41d 


21d t 


I 1111111111111111 11111 111111111111111 11111 11111 1111111111111111 IIII IIII IIII 
US007218041B2 


(IO) Patent No.: US 7,218,041 B2 
May 15, 2007 (45) Date of Patent: 


(58) Field of Classification Search ................ 313/512; 
362/294 


See application file for complete search history. 


(56) References Cited 


U.S. PATENT DOCUMENTS 


6,045,240 A * 
6,121,995 A * 
6,517,218 B2 * 
6,590,773 Bl * 
6,964,501 B2 * 
6,999,318 B2 * 


4/2000 Hochstein ................... 362/294 
9/2000 Kattner . ... ... .. . .. . .. ... ... ... 372/35 
2/2003 Hochstein ................... 362/294 
7/2003 Lin ............................ 362/373 


11/2005 Ryan ......... ... ... ........... 362/373 
2/2006 Newby ....................... 362/373 


2001/0030866 Al * 10/2001 Hochstein ................... 362/294 


* cited by examiner 


Primary Examiner-Sikha Roy 
Assistant Examiner-Natalie K. Walford 
(74) Attorney, Agent, or Firm-Dennison, Schultz & 
MacDonald 


(57) ABSTRACT 


A light emitting device has a plurality of conductive mem­
bers with good heat conductivity provided in a base member, 
the conductive members are isolated by insulating members 
provided between the conductive members. A light emitting 
element device is mounted on the base member. An light 
emitting diode is provided in the light emitting device and 
mounted on conductive member. A projection is outwardly 
projected from the heat conductive member for cooling the 
LED. 
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LIGHT EMITTING DEVICE PROVIDED 
WITH ELECTRICALLY CONDUCTIVE 
MEMBERS HAVING HIGH THERMAL 


2 
Here, if the print substrate is made with a metal having 


high heat conductivity, the heat radiation problem is 
resolved. However, the print substrate is not provided for 
mounting only the light emitting device, but for mounting CONDUCTIVITY FOR THERMAL 


RADIATION 5 other electrical parts such as CPU, memories and others. 


BACKGROUND OF THE INVENTION 


The present invention relates to a light emitting device 
using a light emitting diode (LED). 


For such other parts, the print substrate having high heat 
conductivity is not necessary. To the contrary, such as a print 
substrate made of metal causes the manufacturing cost of the 


10 
electric device to increase. 


FIG. 16 is a perspective view showing a conventional 
light emitting device disclosed in Japanese Patent 3,302,203. 
The light emitting device 1 comprises a substrate 2 made of 
resin such as epoxy resin, a pair of electrodes 2a and 2b fixed 
to the substrate 2 at upper and lower side thereof, an LED 15 


3 mounted on the electrode 2a and connected to the elec-
trade 2b by a wire 4, and an sealing member 5 made of a 
transparent resin for sealing the LED 3. 


SUMMARY OF THE INVENTION 


An object of the present invention is to provide a light 
emitting device having an effective means for heat release. 


According to the present invention, there is provided a 
light emitting device comprising a base member, a plurality 
of conductive members and insulating members for securing 


The light emitting device 1 is mounted on a print substrate 
6, connecting the electrodes 2a and 2b with a pair of 
conductive patterns 6a and 6b. 


When current is applied to the LED 3 from the patterns 6a 
and 6b through the electrodes 2a and 2b, the LED 3 emits 
light 7. 


20 
and isolating each conductive member provided in the base 
member, a light emitting diode assembly mounted on the 
base member, a light emitting diode provided in the light 
emitting device and mounted on the electric conductive 
member with high heat conductivity, connecting means for 


The thickness of the light emitting device 1 can be 
reduced because the device is mounted on the print substrate 
6 through thin electrodes 2a and 2b. However, the substrate 


25 electrically connecting the light emitting element with the 
conductive member, a projection outwardly stretched for 
heat release from the other side of the conductive member 
thereon the light emitting diode mounted. 2 made of resin such as epoxy resin has a very low heat 


conductivity which is about one-hundredth of that of copper. 
Therefore, heat emitted from the LED 3 scarcely transmitted 30 


to the print substrate 6. Consequently when a high current is 
applied to the LED in order to produce high brightness, the 
emitted heat becomes high temperature, which causes junc­
tions in the LED to degrade, and the sealing member 5 to 
discolor which decreases the transparency of the member. 35 


Thus, the quality of the LED device largely reduces. 
FIG. 17 is a perspective view of another conventional 


light emitting device disclosed in Japanese Patent Laid Open 
11-307820, which is improved in heat radiation. 


The light emitting device 10 comprises a pair of conduc- 40 


tive members lla and llb made of metal having high heat 
conductivity, an insulation member 12 made of resin for 
insulating the conductive members lla and llb and com­
bining the members. The insulation member has an opening 
13 having an elongated circular shape. A part of each of the 45 


conductive members lla, llb is exposed in the opening. An 
LED 14 is secured to exposed parts of the conductive 
members lla, llb, so that the LED 14 is electrically and 
thermally connected to conductive members lla and llb. 
The LED 14 is sealed by a transparent sealing member 15. 50 


The light emitting device 10 is mounted on a print 
substrate 16, and the conductive members lla and llb are 
connected to a pair of conductive patterns 16a and 16b by 
solders. 


When current is applied to the LED 14 from the patterns 55 


16a and 16b through conductive members lla and llb, the 
LED emits light 17. Heat generated in the LED 14 is 
transmitted to the print substrate 16 through the conductive 
members lla and llb, so that the heat is efficiently radiated 
from the print substrate 16 if the substrate is made of a 60 


material having high heat conductivity. 
However, the print substrate 16 is generally made of 


cheap material such as an epoxy resin. As described above, 
the epoxy resin has low heat conductivity. Therefore, the 
heat is not sufficiently transmitted to the print substrate, 65 


thereby rising the temperature of the LED, and reducing the 
quality thereof. 


A circuit substrate is further provided in the light emitting 
device, and the connecting means includes a circuit pattern 
provided on the circuit substrate and a wire connecting the 
light emitting diode with the circuit pattern. 


A print substrate having an opening, is provided the 
projection is inserted in the opening, and the base member 
is secured to the print substrate. 


The circuit substrate has an opening, the light emitting 
diode is mounted on the conductive member exposed in the 
opening. 


The conductive member has electrically conductivity for 
applying the current to the light emitting diode. 


The print substrate has a light emitting diode driving 
pattern connected to the conductive member for applying the 
current to the light emitting diode, and a heat radiation 
pattern is formed on an inside wall of the opening and on the 
underside of the print substrate. 


A cooling member is secured to the underside of the print 
substrate for cooling the light emitting diode. 


The present invention further provides a method for 
manufacturing a light emitting device comprising the steps 
of combining of conductive members with insulating mem­
bers such as an insulation resin to form a base member 
assembly, forming a circuit substrate assembly having a 
plurality of openings and circuit patterns, securing the 
circuit substrate assembly to the base member assembly, 
mounting each light emitting diode on the conductive mem­
ber exposed in each opening of the circuit substrate assem­
bly, connecting each light emitting diode with each circuit 
pattern by at least a wire, sealing the light emitting diodes 
and the wires on the circuit substrate assembly with a sealing 
member such as a transparent resin, and separating each 
independent light emitting device by dicing. 


These and other objects and features of the present 
invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings. 
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BRIEF DESCRIPTION OF DRAWINGS 
4 


of the members has a quadratic prism. The conductive 
member 21c has a lower projection 21d. 


FIG. 1 is a perspective view showing a base member used 
for a light emitting device of the present invention; 


FIG. 2 is a perspective view showing the light emitting 
device of the present invention; 


Referring to FIG. 2 showing a light emitting device 30a 
of the present invention, the light emitting device 30a 


5 comprises a light emitting element assembly 30 and the base 
member 20. 


FIG. 3 is a plan view showing a print substrate used for 
a light emitting device of the present invention; 


FIG. 4 is a sectional view of the light emitting device 
mounted on the print substrate set with a cooling member; 10 


FIG. 5 is a side view of arranged plural light emitting 
devices mounted on the print substrate showing another 
example as a first embodiment of the present invention; 


FIG. 6 is a sectional view showing a further another 
example of the light emitting device of the present inven- 15 


tion; 
FIG. 7 is a perspective view showing a light emitting 


device according to a second embodiment of the present 
invention; 


The light emitting element assembly 30 has a circuit 
substrate 31 secured to the upper surface of the base member 
20 by thermo compression bonding. The circuit substrate 31 
has a pair of circuit patterns 31a and 31b of copper foil 
formed on the surface thereof and an opening 3 lc formed at 
a central portion, exposing a part of the upper surface of the 
heat conductive member 21c. Through-holes 32a and 32b 
are provided in the patterns 31a and 31b for electrically 
connecting the patterns with the conductive members 21a 
and 21b. An LED 33 is mounted on the exposed portion of 
the heat conductive member 21c by Ag paste. Thus, the LED 
33 is thermally connected to the heat conductive member 
21c. The anode and cathode (not shown) of the LED 33 are 


FIG. 8 is a side view showing the light emitting device 
mounted on a print substrate set with a plurality of cooling 
fins according to a second embodiment of the present 
invention; 


FIG. 9 is a perspective view showing a light emitting 
device according to a third embodiment of the present 
invention; 


20 connected to the circuit patterns 31a and 31b by wires 34a 
and 34b. Thus, the electrodes of the LED 33 are electrically 
connected with conductive members 21a and 21b through 
patterns 31a and 31b and through-holes 32a and 32b. The 
LED 33 and wires 34a and 34b are sealed by a sealing 


25 member 35. 


FIG. 10 is a perspective view of a conductive member 
assembly and a circuit substrate assembly showing a step for 
manufacturing a plurality oflight emitting devices according 
to a first embodiment of the present invention; 


30 


FIG. 11 is a perspective view of an assembly of the 
conductive member assembly and circuit assembly showing 


FIG. 3 is a plan view showing a print substrate used for 
a light emitting device of the present invention according to 
a first embodiment, and FIG. 4 is a sectional view of the light 
emitting device mounted on the print substrate. 


The print substrate 40 has a pair of LED driving patterns 


a step for manufacturing a plurality oflight emitting devices 
according to a first embodiment of the present invention; 


FIG. 12 is a perspective view showing an LED mounting 
step for manufacturing a plurality of light emitting devices 
according to a first embodiment of the present invention; 


40a and 40b each having a T-shape, and a heat radiation 
opening 40d having a shape for receiving the lower projec­
tion 21d of the heat conductive member 21c. A heat radiation 
pattern 40c is formed on the surface of the print substrate 40 


35 around the heat radiation opening 40d, on the inside wall of 
the opening 40d, and on the underside of the print substrate 
40. 


FIG. 13 is a perspective view showing a wire bonding step 
for manufacturing a plurality of light emitting devices 40 
according to a first embodiment of the present invention; 


FIG. 14 is a perspective view showing a sealing step for 
manufacturing a plurality oflight emitting devices according 
to a first embodiment of the present invention; 


FIG. 15 is a perspective view showing a separating step 45 
of the light emitting device assembly for manufacturing a 
plurality of light emitting devices according to a first 
embodiment of the present invention; 


FIG. 16 is a perspective view showing a conventional 
light emitting device; and 


FIG. 17 is a perspective view of another conventional 
light emitting device. 


50 


As shown in FIG. 4, the opening 40d has a depth equal to 
the height of the projection 21d. The light emitting device 
30a is mounted on the print substrate 40, inserting the 
projection 21d in the opening 40d. 


The conductive members 21a and 21b are secured to the 
LED driving patterns 40a and 40b with a solder (not shown). 
In FIG. 3, a square line 40e shows a mounting area of the 
light emitting device 30a. Thus, the LED 33 is electrically 
connected to the LED driving patterns 40a and 40b through 
the wires 34a, 34b, patterns 31a, 31b, through-holes 32a, 
32b, and conductive members 21a, 21b. 


The underside of the projection 21d is at substantially 
same level as the underside of the print substrate 40. As 
shown in FIG. 4, a cooling member 41 made of heat 
transmissive metal and having a plurality of cooling fins 41a 
is attached to the heat radiation pattern 40c on the underside DETAILED DESCRIPTION OF THE 


PREFERRED EMBODIMENT 55 of the print substrate and secured to the pattern 40c by a 
solder 41d. 


FIG. 1 is a perspective view showing a base member used 
for a light emitting device according to a first embodiment 
of the present invention, and FIG. 2 is a perspective view 
showing the light emitting device for a first embodiment of 60 


the present invention. 
A base member 20 comprises electric conductive mem­


bers 21a, 21b, and 21c, and four insulating members 23a-
23d made of resin. The insulating members 23b and 23c 
electrically isolate the conductive members 21a, 21b and 65 


21c and combine these members. The conductive member 
21c is made of a metal having a high heat conductivity. Each 


Thus, the LED 33 is thermally connected with the cooling 
member 41 through the exposed portion of the heat conduc­
tive member 21c, projection 21d, and heat radiation pattern 
40c. 


When a driving voltage is applied to the LED driving 
patterns 40a and 40b, the voltage is applied to the LED 33 
through the conductive members 21a and 21b, through­
holes 32a and 32b, patterns 31a and 31b, and wires 34a and 
34b. Thus, the LED 33 is driven to emit light, and heats up. 
The heat of the LED is transmitted to the cooling member 41 
through the conductive member 21c as a heat sink and the 
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heat radiation pattern 40c. Thus, the transmitted heat is 
cooled by the cooling fins 41a. 


Although the single LED 33 is mounted on the conductive 
member 21c in the above described embodiment, a plurality 
of LEDs 33 may be mounted on the conductive member 21c, 5 


the current is applied to each LED through an independent 
circuit. 


FIG. 5 is a side view showing another example of the first 
embodiment of the present invention. As shown in FIG. 5, 
three heat radiation openings 40d are formed in a long print 10 


substrate 40e. Three light emitting devices 30a are mounted 
on the print substrate 40, inserting each projection 21d in the 
heat radiation opening 40d. A long cooling member 42 
having a plurality of cooling fins 42a and having construc­
tion similar to the cooling member 41 is secured to the 15 


underside of the print substrate 40e. 
In the example of the light emitting device, since the 


single print substrate 40e is provided for three light emitting 
devices 30a, the mounting operations and the construction 
are simplified, and the area of the device is reduced com- 20 


pared with the area occupied by three independent devices. 
FIG. 6 is a sectional view showing a further another 


example of the light emitting device of the present invention. 
The light emitting device 30a has the heat radiation 


pattern 40c at the underside of the print substrate, which has 25 


a large area compared with that of the first embodiment. The 
projection 21d is connected with the heat radiation pattern 
40c by a wide solder 43 having a large thickness. Therefore, 


6 
connected to the conductive member 21a and electrically 
and thermally connected to the conductive member 2lf as a 
heat sink. 


In accordance with the third embodiment, since only the 
single pattern 31a and a pair of conductive members 21a and 
21/ are provided, the construction is simplified. 


Next, method for manufacturing a plurality of the light 
emitting devices 30a of the first embodiment will be 
described hereinafter. 


FIG. 10 is a perspective view showing a conductive 
member assembly 60 and a circuit substrate assembly 61. 
The conductive member assembly 21 comprises six long 
conductive members 60a, 60b and 60c corresponding to the 
conductive members 21a, 21b and 21c. 


The circuit substrate assembly 61 is made of resin and has 
a copper foil film 61a on the upper surface thereof. The 
circuit substrate assembly has four divisions and four open­
ings 61b in the divisions. 


FIG. 11 is a perspective view of an assembly of the 
conductive member assembly and circuit assembly. The 
conductive members 60a, 60b and 60c are secured to the 
underside of the circuit substrate assembly 61 by the thermo 
compression bonding. Thereafter, the spaces between the 
conductive members 60a, 60b and 60c are charged with 
resin to form insulation members 62. 


Next, a plurality of through-holes are formed and coated 
with copper, then by etching four sets of copper foil patterns 
31a and 31b are formed at predetermined positions. 


FIG. 12 is a perspective view showing an LED mounting 
step. The LED 33 is mounted on the conductive member 60c 
at the exposed portion in each of the openings 61b by a silver 
paste. 


the heat radiation pattern 40c and the solder 43 efficiently 
radiate the heat from the projection 21d. Since the cooling 30 


member 41 is not provided, the mounting operation and 
construction are simplified, and manufacturing cost is 
reduced. FIG. 13 is a perspective view showing a wire bonding 


step. Each LED 33 is electrically connected to the copper 
35 foil patterns 31a and 31b by the wires 34a and 34b. 


FIG. 7 is a perspective view showing a light emitting 
device according to a second embodiment of the present 
invention. The same parts as the first embodiment are 
identified by the same reference numerals as those of the first 
embodiment, and the description thereof is omitted. A light 
emitting device 50 has a heat transmissive member different 
from the first embodiment. 


FIG. 14 is a perspective view showing an encapsulating 
step. As shown in FIG. 14, the upper surface of the circuit 
substrate assembly 61 is covered by an encapsulation mem­
ber 62, thereby encapsulating each LED 33 and wires 34a 


The heat conductive member 21c has a projection 2le 
laterally projected from a side end thereof. 


40 and 34b. Thus, a light emitting device assembly 63 is 
finished. 


FIG. 8 is a side view showing the light emitting device 50 
mounted on a print substrate. The light emitting device 50 is 45 
mounted on the print substrate 40, inserting the lateral 
projection 2le in the opening 40d. Thus, the light emitting 
device 50 is mounted in an upright position. Therefore, the 
LED 33 emits light 36 in a horizontal direction. 


The heat emitted by the LED 33 is transmitted to the 50 
cooling member 41 through the conductive member with 
good heat conductivity 21c, and the heat radiation pattern 
40c, and radiated from the cooling member 41. Thus, the 
LED 33 is cooled. 


FIG. 9 is a perspective view showing a light emitting 55 


device according to a third embodiment of the present 
invention. 


The light emitting device 51 comprises a base member 
20a and a light emitting element assembly 30b. The base 
member 20a comprises the conductive member 21a, a 60 


conductive member 2lfhaving heat and electricity conduc­
tivity, and insulation members 23e, 23/ and 23g. An LED 52 
is mounted on the conductive member 21/, so that an 
electrode on the underside of the LED is connected to the 
conductive member 21/ The circuit substrate 31 has only the 65 


pattern 31a which is connected to an electrode on the LED 
52 by the wire 34a. Thus, the LED 52 is electrically 


FIG. 15 is a perspective view showing a separating step 
of the light emitting device assembly. The light emitting 
device assembly 63 is diced between adjacent divisions. 
Thus, four light emitting devices 30a are produced. 


In accordance with the present invention, since the LED 
is directly mounted on a conductive member having a high 
heat conductivity, the LED is efficiently cooled. Therefore, 
the characteristic of the LED is kept so that the reliability of 
the LED is heightened. 


While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be under­
stood that this description is intended to illustrate and not 
limit the scope of the invention, which is defined by the 
following claims. 


What is claimed is: 
1. A light emitting device having an optical axis, com­


prising: 
a base member formed from a plurality of electric con­


ductive members alternating with insulating members, 
the members being arranged in a direction perpendicu­
lar to the optical axis of the light emitting device, each 
of the insulating members being disposed to secure and 
isolate conductive members, the base member present­
ing first and opposite faces which are composed of 
alternating conductive and insulating members; 
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a circuit substrate having an opening and which is secured 
to the first face of the base member, the opening being 
provided for exposing a part of an upper surface of one 
of the conductive members; 


8 
at least one wire connected between the circuit pattern and 
the light emitting diode so as to apply current to the light 
emitting diode. 


9. The device according to claim 6, further comprising an 
a light emitting diode mounted on the exposed portion of 


the upper surface of the conductive member; 
an electrically connecting means to connect the light 


emitting diode with at least two of the conductive 
members for applying current to the light emitting 
diode; 


5 external print substrate secured to the base member at an 
upper side thereof and having an opening so as to insert the 
projection of the conductive member and to contact the 
projection with the cooling member secured to the print 
substrate at the other side thereof. 


a sealing member covering the light emitting diode and 
the electrically connecting means for protection; and 


a projection outwardly extended for heat radiation from a 
side of the conductive member different from the side 
on which the light emitting diode is mounted. 


2. The device according to claim 1 wherein the projection 
is connected to an external cooling member for heat radia­
tion. 


10 


15 


3. The device according to claim 2 further comprising an 
external print substrate secured to the base member at the 20 


opposite face thereof and having an opening so as to insert 
the projection of the conductive member and to contact the 
projection with the cooling member secured to the print 
substrate at the other side thereof. 


4. The device according to claim 2 wherein the cooling 25 


member has a plurality of cooling fins. 
5. A light emitting device having an optical axis, com­


prising: 
a base member formed by combining at least first and 


second electric conductive members and insulating 30 


members, the members being arranged in a direction 
perpendicular to the optical axis of the light emitting 
device, each of the insulating members disposed to 
secure and isolate each of the conductive members; 


a circuit substrate mounted on the base member, the 35 


circuit substrate having an opening which exposes a 
part of an upper surface of the first conductive member; 


a light emitting diode mounted on the upper surface of the 
first conductive member within the opening; and 


electrical connecting means provided on the circuit sub- 40 


strate for electrically connecting the light emitting 
diode with at least the second conductive member. 


10. The device according to claim 7, wherein the cooling 
member has a plurality of cooling fins. 


11. A light emitting device having an optical axis, com­
prising: 


a base member formed by combining at least three electric 
conductive members and insulating members, the 
members being arranged in a direction perpendicular to 
the optical axis of the light emitting device, each of the 
insulating members being disposed to secure and iso-
late each of the conductive members; 


a circuit substrate mounted on the base member, the 
circuit substrate having an opening which exposes a 
part of an upper surface of a first of said conductive 
members; 


a light emitting diode mounted on the upper surface of the 
first conductive member within the opening; 


electrically connecting means provided on the circuit 
substrate for electrically connecting the light emitting 
diode with the second and third conductive members; 


a projection outwardly extended for heat radiation from 
the other side of the upper surface of the first conduc­
tive member. 


12. The device according to claim 11, wherein the pro­
jection is connected to an external cooling member for heat 
radiation. 


13. The device according to claim 11, wherein the circuit 
substrate has at least one circuit pattern secured thereto and 
at least one wire connected between the circuit pattern and 
the light emitting diode so as to apply current to the light 
emitting diode. 


14. The device according to claim 12, further comprising 
an external print substrate secured to the base member at an 
upper side thereof and having an opening so as to insert the 
projection of the conductive member and to contact the 


6. The device according to claim 5, further comprising a 
projection projected from at least a surface different from the 
upper surface of the first conductive member. 


7. The device according to claim 6, further comprising an 
external cooling member for heat radiation, wherein the 
projection is connected to the external cooling member. 


45 projection with the cooling member secured to the print 
substrate at the other side thereof. 


8. The device according to claim 5, wherein the circuit 
substrate has at least one circuit pattern secured thereto and 


15. The device, according to claim 12, wherein the 
cooling member has a plurality of cooling fins. 


* * * * * 
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(57) ABSTRACT 


A light emitting diode is composed of a generally T-shaped 
body section (36) and a resin forming section (37) projected 
on a front surface of the body section (36). The body section 
(36) has an upright portion (32) inserted into a hole (51) 
provided in a motherboard (50) and base portions (31a and 
31b) which extend from the upright portion and which are 
mounted on a peripheral edge of the hole (51). The resin 
forming section (37) includes a non-translucent frame (40) 
extending from a front surface of the upright portion (32) 
and an extension part ( 41) further projecting forwardly 
larger than the frame. The extension part (41) has a mounted 
portion (42) mounted on the peripheral edge of the hole (51) 
of the motherboard (50). Mounted in the concave portion 
( 44) provided in the frame ( 40) is a light emitting diode 
element (34), which is sealed by a sealing body ( 45) of a 
translucent resin. 


12 Claims, 11 Drawing Sheets 
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LIGHT EMITTING DIODE AND METHOD 
FOR PRODUCING IT 


2 
light emitting diode 15 is inserted into the hole 9 of the 
mother board 8 from the back surface of the motherboard 8 
and then upper surfaces of the base sections 16a and 16b are 
disposed upon the motherboard at two positions on a periph-


BACKGROUND OF THE INVENTION 


1. Field of the Invention 


The present invention relates to a light emitting diode and 
a method for producing the same, particularly, to a light 
emitting diode suitable for side luminescence. 


5 eral edge of the hole 9 in order to fix substrate electrodes 21a 
and 21b of the base sections 16a and 16b to a print wiring 
of the motherboard 8 by soldering and to conduct electri­
cally them. 


The light emitting diode having the structure as described 


2. Description of the Prior Art 
Conventionally, a large number of light emitting diodes of 


surface or plane mounting type have been used for portable 
phones and the other small electrical instruments, one typi­
cal configuration thereof is known in general, as shown in 
FIG. 9, for example. 


10 above has advantageous effects that it is possible to illumi­
nate an incident surface or side surface of the optical 
wave-guide 13 on the side of the surface of the motherboard 
8 and to enter directly the light emitted horizontally from the 
light emitting diode element 19 in the side of the optical 


15 wave-guide 13. 


The light emitting diode 1 has a structure in which a pair 
of substrate electrodes 3 and 4 is patterned on an upper 
surface of a glass epoxy substrate 2, a light emitting diode 
element 5 is fixed on one electrode 3 by means of a 
conductive adhesive (not shown) and an upper electrode Sa 
of the light emitting diode element 5 and the other electrode 
4 are connected by a bonding wire 6, and the light emitting 
diode element 5 is sealed by a sealing body 7 formed from 


However, because the aforementioned T-shaped light 
emitting diode 15 has such a structure that the protrusion 18 
is formed on the front surface of the upright section 17, there 
is a problem that a center of gravity of the light emitting 


20 diode offsets forwardly and therefore an unbalance for 
inclining the light emitting diode generates when the base 
sections 16a and 16b are mounted on the peripheral edge of 
the hole 9 provided in the motherboard 8. 


a transparent epoxy resin. 25 


The aforementioned light emitting diode 1 is generally 
mounted on a surface of a motherboard 8 (see FIG. 10) and 
is often formed to emit light upward. 


In recent, the light emitting diode is often used as a light 30 
source of a backlight for illuminating a screen of a liquid 
crystal display of a portable phone, for example. 


In this case, the light emitting diode 1 is inserted into a 
hole 9 provided in the motherboard 8, from a side of a back 
surface of the motherboard and then the substrate electrodes 35 


3 and 4 of the light emitting diode 1 are fixed on a print 
wiring 10 provided on the back surface of the motherboard 
8 by a solder 11 to reflect perpendicularly light emitted 
upwardly from the light emitting diode 1 on a inclined end 
surface 14 of an optical wave-guide 13 which is disposed 40 


above of the motherboard 8 and to guide the reflected light 
into the optical wave-guide 13. 


SUMMARY OF THE INVENTION 


It is, therefore, a first object of the present invention to 
provide a light emitting diode in which the light emitting 
diode can be supported with at least three points when it is 
mounted on a peripheral edge of a hole in a motherboard to 
carry out stability of a posture of the light emitting diode. 


It is a second object of the present invention to provide a 
method for producing a light emitting diode by a simple 
process. 


To achieve the above first object, the light emitting diode 
according to the present invention comprises a generally 
T-shaped body section including base portions having 
mounted surfaces mounted on peripheral edges of a hole 
opened in a motherboard and an upright portion which rises 
from the base portions and which is inserted into the hole; 
a resin forming section including a non-translucent frame 
projecting from a front surface of the body section and an 
extension part which projects more forwardly than the frame 
from the body section and which has a mounted portion 


However, in such a method as to use the reflected light, 
there is a possibility of generating a loss of light, and further 
it is necessary to carry out a micro-adjustment of an reflected 
angle of light illuminated from the light emitting diode 
element 5 and an angle of the inclined end surface 14, 
because the optical wave-guide 13 is thinned. 


45 mounted on a peripheral edge of the hole of the mother­
board; a light emitting diode element mounted in a concave 
portion provided in the frame; and a translucent resin body 
formed in the concave portion of the frame to seal the light 


Under the circumstances, the Applicant in the present 
application has proposed a light emitting diode of a gener- 50 


ally T-character shape as shown in FIG. 11, as a light 
emitting diode of a side luminescence type to coincide an 
illuminated direction of light from the light emitting diode 
with an entered direction of light into the optical wave-guide 
(see Japanese Patent Laid-Open No. 2002-164583). 55 


The light emitting diode 15 includes a upright section 17, 
base sections 16a and 16b extending rightward and leftward 
from the upright section 17, and a protrusion 18 projecting 
from a front surface of the upright section 17. The protrusion 


60 
18 is formed with a concave portion in which a light emitting 
diode element 19 is disposed. 


emitting diode element. 
In one embodiment, the resin forming section is formed 


integrally with the body section by a transfer forming. 
The mounted portion of the extension part is set to 


position in the same level as the mounted surfaces of the 
base portions, and a suction portion is provided on a back 
surface of the mounted portion. 


The frame is provided with two mutually perpendicular 
light emitting parts. 


In an embodiment, the frame is formed from a non­
translucent resin of white color system. 


The body section is provided with a pair of substrate 
electrodes with which the light emitting diode is electrically 
connected. The light emitting diode element 19 is sealed by a sealing 


body 20 which is formed by a transparent resin filled into the 
concave portion. 


The light emitting diode 15 structured as described above 
is mounted on the motherboard 8 in such a manner that the 


To achieve the above second object, the method for 
65 manufacturing the light emitting diode according to the 


present invention comprises the steps of projecting and 
forming a resin forming section having a frame, on a front 
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surface of a body section having a upright portion and base 
portions by a transfer forming, providing a concave portion 
in the frame of the resin forming section, disposing a light 
emitting diode element within the concave portion, and 
filling a translucent resin in the concave portion to seal the 5 


light emitting diode. 


4 
wire 35 extending from the light emitting diode element 34 
is connected with the other substrate electrode 33b by any 
means (see FIGS. 1 to 3). 


On the other hand, the resin forming section 37 is com­
posed of a generally U-shaped frame 40 formed on the front 
surface of the upright section 32 and a plate-shaped exten­
sion part 41 which is formed integrally with the frame 40 at 
a lower end thereof and which extends forwardly larger than 
the frame from the base portions 31a and 31b at an approxi-


According to this method for manufacturing, the resin 
forming section can be easily formed through the transfer 
forming and the position of the light emitting diode element 
can be determined by means of the frame of the transfer 
forming. 


10 mate center part thereof. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a perspective view showing an outside shape of 
15 


a completed light emitting diode according to the present 
invention. 


FIG. 2 is a front view showing a state that the light 
emitting diode is mounted on a motherboard. 


The extension part 41 has a generally trapezoidal shape 
and is formed at the center of an upper surface thereof with 
a rectangular mounted portion 42 projecting from the exten­
sion part 41. It should be noted that an upper surface of the 
mounted portion 42 is positioned to become the same level 
as the upper surfaces or mounted surfaces 38 of the base 
portions 31a and 31b. In this embodiment, a back surface 43 
of the extension part 41 is formed into a large flat suction 
surface flush with back surfaces 61 of the base portions 31a 


FIG. 3 is a sectional view taken along A-A line in FIG. 
2. 


20 and 3 lb to facilitate a suction transport in transferring the 
light emitting diode 30. 


FIG. 4 is a block view showing processes for producing 
the light emitting diode. 


FIG. 5 is a perspective view showing a light emitting 
diode formed in a first manufacturing process. 25 


FIG. 6 is a perspective view showing a light emitting 
diode formed in a second manufacturing process. 


On the other hand, the aforementioned frame 40 having a 
semi-circular cylindrical shape is formed with an elongate 
concave portion 44 disposed on a central portion of the 
frame for inserting the light emitting diode element 34. An 
upper end of the concave portion 44 is opened and a bottom 
end of the concave portion 44 is formed into a curved shape. 


It should be noted that the concave portion is formed so FIG. 7 is a perspective view showing a light emitting 
diode formed in a third manufacturing process. 


FIG. 8 is a top plane view showing a light emitting diode 
formed on a collective circuit board in a fourth manufac­
turing process. 


FIG. 9 is a sectional view showing of one example of a 
conventional light emitting diode. 


30 
as to expose a portion of the one substrate electrode 33a. As 
a result, when the light emitting diode element 34 is inserted 
into the concave portion 44, it can be mounted easily on the 
exposed substrate electrode 33a. The insertion of the light 
emitting diode element 34 into the concave portion 44 is 


FIG. 10 is a sectional view showing a state that the 
conventional light emitting diode is mounted on a mother­
board. 


35 
carried out after the resin forming section 37 is formed 
through the transfer forming. 


FIG. 11 is a perspective view showing one example of a 
40 


conventional T-shaped light emitting diode. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 


Several embodiments of the present invention will be 45 
explained with reference to the accompanying drawings 
below. 


Thereafter, a sealing body 45 is formed in the concave 
portion 44 of the frame 40 by filling a liquid translucent 
material of epoxy system into the concave portion and 
hardening it. Because the frame 40 is, first, formed by the 
transfer forming and then the light emitting diode element 
34 is disposed in the concave portion 44, it is possible to use 
the frame 40 to position the light emitting diode element 34 
when arranging it into the concave portion 44. 


As shown in FIG. 1, when the light emitting diode 
element 34 is disposed in the concave portion 44, both side 
and lower surfaces of the light emitting diode element 34 are 
shielded by means of the frame 40 and only front and upper 
surfaces of the light emitting diode element are not shielded 


Alight emitting diode 30 according to an embodiment as 
shown in FIGS. 1 to 3 comprises a body section 36 formed 
into a generally T-character shape from a glass epoxy resin 
material and a resin forming section 37 extending integrally 
from, for example, a front surface of the body section 
through a transfer forming. 


50 by means of the frame 40. Consequently, it is possible to 
emit intensively light from the front and upper surfaces of 
the light emitting diode element in forward and upward 
directions of the light emitting diode 30. 


The body section 36 includes an upright portion 32 
extending upwardly and base portions 31a and 31b extend- 55 


ing rightward and leftward from opposite sides of the 
upright portion 32 at a lower end thereof. A pair of right and 
left substrate electrodes 33a and 33b is provided on surfaces 
of the base portions 31a and 31b and upright portion 32, as 
shown in FIG. 5. The base portions 31a and 31b have at 60 


upper surfaces thereof (as viewed in FIG. 1) mounted 
surfaces 38 which are mounted on a peripheral edge of a 
hole provided in a motherboard as described below. A light 
emitting diode element 34 is fixed on one substrate electrode 
33a, for example, in a front surface of the upright section 32. 65 


For example, the light emitting diode element 34 has a 
three-dimensional rectangular shape. An end of a bonding 


In addition, it is desirable to use a non-transparent resin of 
white color system as the forming material of the resin 
forming section 37 having the frame 40 and extension part 
41 because it can reflect effectively the light from the light 
emitting diode element 34, thus obtaining a high efficiency 
of irradiation of light in the forward direction of the light 
emitting diode. 


FIGS. 2 and 3 illustrate a state of mounting the light 
emitting diode 30 structured as described above on a moth­
erboard 50. The motherboard 50 is provided with a circular 
hole 51 for mounting the light emitting diode 30 thereon. 
The upright portion 32 is, first, inserted in the hole 51 and 
the mounted surfaces 38 of the base portions 31a and 31b 
are, then, mounted on a peripheral edge of the hole 51 and 







BOE - Exhibit 1008 - Page 15


US 6,927,424 B2 
5 


at the same time, the mounted portion 42 is mounted on the 
peripheral edge of the hole 51 to support the light emitting 
diode with three points of the mounted surfaces 38 and 
mounted portion 42. 


As a result, the light emitting diode 30 can be mounted 5 


correctly and firmly on the motherboard 50. On that basis, 
the substrate electrodes 33a and 33b on the base portions 
31a and 31b and circuit electrodes 52a and 52b print-wired 
on the motherboard 50 are fixed by means of a solder 53 to 
secure firmly the light emitting diode 30 on the motherboard 10 
50. 


Note that the attachment the light emitting diode 30 on the 
motherboard 50 may, also, be carried out in such a state that 
they are upside down. 


6 
a bottom surface thereof on the one substrate electrode 33a 
by adhering and then an end or leading end of a bonding wire 
35 extending from an upper surface of the light emitting 
diode element 34 is adhered to the other substrate electrode 
33b to conduct electrically them (third manufacturing 
process). 


Subsequently, as shown in FIG. 1, the sealing body 45 is 
formed by fill-up of a liquid achromatic transparent epoxy 
resin into the concave portion 44 of the frame 40 to seal the 
light emitting diode element 34 and bonding wire 35. The 
filled epoxy resin is hardened through a hardening process 
(fourth manufacturing process). 


FIG. 8 illustrates a large number of light emitting diodes 
30 arranged and formed on the collective circuit board At this time, the upright portion 32 and frame 40 of the 


light emitting diode 30 extend passing through the hole 51 
from a back surface 54a to a front surface 54b of the 
motherboard 50. The front surface 54b of the light emitting 
diode element 34 disposed in the upright portion 32 is 
positioned to face a forward direction of the light emitting 
diode 30 or an optical wave-guide 55 which is shown by 
chained lines in FIG. 3 and which is disposed in the front 
direction of the light emitting diode 30 (see FIG. 3). 


15 through the aforementioned manufacturing processes. In the 
final, fifth manufacturing process, the collective circuit 
board is divided every a completed single light emitting 
diode 30 as shown in FIG. 1, by it being cut along cutting 
lines Xl and X2 in a direction of X axis and along a cutting 


Because the both side and lower surfaces of the light 
emitting diode element 34 are shielded by the frame 40, the 
light from the light emitting diode element 34 is shielded so 
that diffusion of light to the both sideward and downward 
directions of the light emitting diode is blocked. 
Accordingly, when the principle of the light emitting diode 


20 line Yin a direction of Y axis. As shown in FIG. 8, because 
two light emitting diodes 30 in the direction of Y axis are 
formed on the collective circuit board to face with respect to 
each other, it is possible to form simultaneously the sealing 
bodies 45 of the two light emitting diodes 30 by filling the 


25 liquid transparent resin into the concave portion 44 of the 
frame 40 (shown in FIG. 7) once. As a result, when the frame 
is divided into two along the cutting line X2, the transparent 
resin is exposed at an upper end of each frame 40. 


is used as a light source of the optical wave-guide 55 in a 
30 


backlight of a liquid crystal, the light emitted from the light 
emitting diode element 34 is directed toward a guiding end 
surface 56 and entered directly therein and then goes 
straightly in the optical wave-guide 55, as shown in FIG. 3. 


In this case, it is possible to illuminate more brightly the 
35 


optical wave-guide 55, because an amount of light of 
entering into the optical wave-guide 55 is increased by an 
operation of blocking light diffusion by the frame 40 sur­
rounding the light emitting diode element 34. 


Subsequently, a method for manufacturing the light emit- 40 
ting diode 30 of the above structure will be explained with 
reference to FIGS. 4 to 8 below. 


The body section 36 is, first, formed as shown in FIG. 5. 
As a means for forming the body section, for example, a 
method for producing simultaneously a large number of 45 
body sections 36 having the same shape from one collective 
circuit board 70 is often adopted, as shown in FIG. 8. Used 


In addition, although the above embodiment has been 
described with respect to the case of using the light emitting 
diode 30 as the light source of the optical wave-guide 55 of 
the backlight in the liquid crystal, the light emitting diode 30 
may be used for the other case, for example, as an indicator 
for a portable phone, PDA (Personal Digital Assistance) or 
the like. 


As described above, according to the light emitting diode, 
because the light emitting diode can be supported with at 
least three points of the mounted surfaces in the base 
portions and mounted portion of the extension part on the 
peripheral edge of the hole provided in the motherboard, it 
is possible to accomplish stability of the light emitting diode 
at the time of mounting on the motherboard and a high level 
of performance of soldering. 


According to the method for manufacturing the light 
emitting diode in the present invention, because the frame is 
formed on the front surface of the body section having the 
base portions and upright portion by the transfer forming, 
the light emitting diode element is disposed in the concave 


for the collective circuit board 70 is an epoxy substrate on 
whose surface a thin copper plate is provided. The base 
portions 31a and 31b and the upright portion 32 are formed 
into a T-character shape on the epoxy substrate, and there­
after the pair of substrate electrodes 33a and 33b, a through 
hole (not shown) and so on are formed by means of etching 
and deposition (first manufacturing process). 


50 portion provided in the frame and then the light emitting 
diode element is sealed by filling the translucent resin in the 
concave portion, it is possible to simplify the manufacturing 
processes of the light emitting diode and to use the frame 
formed by the transfer forming in positioning the light 


Next, a die is disposed on the collective circuit board 70 55 emitting diode element in the frame. 
on which the body section 36 is formed to form a resin 
forming section 37 through transfer forming (second manu­
facturing process). The resin forming section 37 is com­
posed of a frame 40 projecting on a front surface of the 
upright portion 32 as shown in FIG. 6 and an extension part 60 


41 projecting on a front surface of the base portions 31a and 
31b. In the process, a concave portion 44 is, also, formed in 


Moreover, because it is possible to make a large number 
of light emitting diodes of the same shape from one collec­
tive circuit board in the manufacturing method, minimiza-
tion of a manufacturing cost can be achieved. 


What is claimed is: 
1. A light emitting diode comprising: a generally T-shaped 


body section including base portions having mounted sur­
faces for being mounted on a peripheral edge of a hole 
opened in a motherboard and an upright portion raised from 


a front surface of the frame 40 to expose a portion of at least 
one substrate electrode 33a to mount the light emitting diode 
element 34, as shown in FIG. 6. 65 said base portions for being inserted into said hole; 


In the next process, as shown in FIG. 7, the light emitting 
diode element 34 is disposed in the concave portion 44 to fix 


a resin forming section including a non-translucent frame 
projecting from a surface of said body section and an 
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extension part which projects from said body section to 
project more forwardly than the frame and which has a 
mounted portion for being mounted on the peripheral 
edge of the hole of the motherboard; 


a light emitting diode element mounted in a concave 5 


portion provided in said frame; and 
a translucent sealing formed in said concave portion of the 


frame to seal said light emitting diode element, 
wherein said resin forming section is formed integrally 


10 
with said body section by a transfer forming. 


2. Alight emitting diode comprising: a generally T-shaped 
body section including base portions having mounted sur­
faces for being mounted on a peripheral edge of a hole 
opened in a motherboard and an upright portion raised from 


15 
said base portions for being inserted into said hole; 


a resin forming section including a non-translucent frame 
projecting from a surface of said body section and an 
extension part which projects from said body section to 
project more forwardly than the frame and which has a 20 
mounted portion for being mounted on the peripheral 
edge of the hole of the motherboard; 


a light emitting diode element mounted in a concave 
portion provided in said frame; and 


a translucent sealing formed in said concave portion of the 25 


frame to seal said light emitting diode element, 
wherein said mounted portion of the extension part is 


positioned to become the same level as the mounted 
surfaces of the base portions, and a suction portion is 
provided on a back surface of the mounted portion. 30 


8 
extension part which projects from said body section to 
project more forwardly than the frame and which has a 
mounted portion for being mounted on the peripheral 
edge of the hole of the motherboard; 


a light emitting diode element mounted in a concave 
portion provided in said frame; and 


a translucent sealing formed in said concave portion of the 
frame to seal said light emitting diode element, 


wherein said frame is formed from a non-translucent resin 
of white color system. 


5. Alight emitting diode comprising: a generally T-shaped 
body section including base portions having mounted sur­
faces for being mounted on a peripheral edge of a hole 
opened in a motherboard and an upright portion raised from 
said base portions for being inserted into said hole; 


a resin forming section including a non-translucent frame 
projecting from a surface of said body section and an 
extension part which projects from said body section to 
project more forwardly than the frame and which has a 
mounted portion for being mounted on the peripheral 
edge of the hole of the motherboard; 


a light emitting diode element mounted in a concave 
portion provided in said frame; and 


a translucent sealing formed in said concave portion of the 
frame to seal said light emitting diode element, 


wherein said body section is provided with a pair of 
substrate electrodes with which said light emitting 
diode is electrically connected. 


6. The light emitting diode according to claim 1, wherein 
said body section is provided with a pair of substrate 
electrodes with which said light emitting diode is electrically 
connected. 


3. Alight emitting diode comprising: a generally T-shaped 
body section including base portions having mounted sur­
faces for being mounted on a peripheral edge of a hole 
opened in a motherboard and an upright portion raised from 
said base portions for being inserted into said hole; 


a resin forming section including a non-translucent frame 
projecting from a surface of said body section and an 
extension part which projects from said body section to 
project more forwardly than the frame and which has a 
mounted portion for being mounted on the peripheral 
edge of the hole of the motherboard; 


7. The light emitting diode according to claim 2, wherein 
35 said body section is provided with a pair of substrate 


electrodes with which said light emitting diode is electrically 
connected. 


a light emitting diode element mounted in a concave 
portion provided in said frame; and 


8. The light emitting diode according to claim 4, wherein 
said body section is provided with a pair of substrate 


40 electrodes with which said light emitting diode is electrically 
connected. 


a translucent sealing formed in said concave portion of the 45 


frame to seal said light emitting diode element, 


9. The light emitting diode according to claim 1, wherein 
said frame is provided with two mutually perpendicular light 
emitting planes. 


10. The light emitting diode according to claim 6, wherein 
said frame is provided with two mutually perpendicular light 
emitting planes. wherein said frame is provided with two mutually per­


pendicular light emitting planes. 
4. Alight emitting diode comprising: a generally T-shaped 


body section including base portions having mounted sur­
faces for being mounted on a peripheral edge of a hole 
opened in a motherboard and an upright portion raised from 
said base portions for being inserted into said hole; 


a resin forming section including a non-translucent frame 
projecting from a surface of said body section and an 


11. The light emitting diode according to claim 7, wherein 
said frame is provided with two mutually perpendicular light 


50 emitting planes. 
12. The light emitting diode according to claim 8, wherein 


said frame is provided with two mutually perpendicular light 
emitting planes. 


* * * * * 











